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This application relates to |-otion conpositions for inparting a soft,

| ubricious feel to tissue paper. This application further relates to tissue
paper treated with such I otion conpositions. BACKGROUND OF THE | NVENTI ON 20
Cl eansing the skin is a personal hygiene problemnot always easily sol ved.
O course, the common procedure of washing the skin with soap and wat er
works wel |, but at tines may be either unavail able or inconvenient to use.
Wi | e soap and water could be used to clean the perianal region after
defecation for exanple, such a procedure woul d be 25 extrenely
burdensome. Dry tissue products are therefore the nost comonly used

post - def ecati on anal cIeansrng product These dry tissue products are
usually referred to as "toilet tissue" or "toilet paper.” The perianal skin
is marked by_the presence of fine folds and winkles (sulci) and by hair
follicles, b8th of which nake the peri anal region 30 one of the nore
difficult anatom cal. areas to cleanse. During defecation, fecal matter is

excreted through .the anus and C g | rd to reach

| ocations such as around the bQEaQMﬁ@Wbﬁné(ﬁgpﬂ i of the

SUBSTI TUTESHEET (RULE 26) -

PCT/ US95/ 06532 2 skin's surface F%W@&“%‘[’Ffﬁ%%ﬁydr ates upon
exposure to the air, .or upon contact with an absorbent cleansing inplenment
such as tissue paper, it adheres nore tenaciously to the skin and hair,

t hus maeki ng1eubsequent renoval of the remai ning dehydrated soil even nore
difficult. 5 Failure to renove fecal matter fromthe anal area can

have a del eterious effect on personal hygi ene. The fecal matter remaining
on the . C

TECHNICAL FIELD

15 This application relates to lotion compositions for imparting a soft,
lubricious feel to tissue paper.. This application further relates to tissue
paper treated with such lotion compositions.

BACKQROL!ND OF THE INVENTION

20 Cleansmg the skln isa personal hygrene problem not always easily
solved. Of course, the common procedure of washing the skin with soap
and water works well but at times may be either unavallable or
mconvenlent to use Whlle soap and water could be used to clean the
perianal regron after defecatlon for example, such a ‘procedure would be

25 extremely burdensome. Dry tlssue products are therefore the most

| ‘commonly used post-defecatlon anal cleansing product. These dry tissue
products are usually referred to as "toilet tissue" or "toilet paper."

The perianal skin is marked by the presence of fine folds and

~ wrinkles (sulci) and by hair follicles, both of which make the perianal region
30 one of the more difficult anatomical areas to cleanse. During defecation,
fecal matter is excreted through the anus and tends to accumulate in hard

to reach locations such as around the base of hairs and in the sulci of the



skin after post-defecation cleansing has a high bacterial and viral

cont ent, WOINM4bZor ous and is general ly dehydrated. ThesePCTusw®6832i stics

i ncrease the |ikelihood of perianal disorders and cause personal disconfort
(e.g., 10 itching, irritation, chafing, etc.). Further, the residual fecal
- matter stains undergarnents and causes unp%easant odors to emanate fromthe
anal region. Thus, the consequences of inadequate perianal cleansing are

clearly unatt ragkqﬁ'g%u,fEEé Aﬁﬂ?@fécﬁg%t@??eﬁgargtesehéeﬁ e%faﬁgﬂlr%nt%l thgh@O f ers

such as pruritis 15 enorr ures

t he i nportance W"amﬁgt‘@ﬂbéf‘laéﬁﬂf entclaansing @96 Sueh gk tissue paper,
significance. Reatdherels rdorotehacivusl twmeaskuu andohair,t thus ZRakiRy subsBhUErR | N

miter can 1 oadPTOVBHDY *b@??ﬁ'%éﬁﬁ%%h@gsﬂ f4iEe APl Sl 620, Lo st

t herefore, @achi eve e f | sl f
def ecati on %r Irdég ?:héeahﬁé]lgg Egrﬁée‘vséjlf?@ét]hma&@f]'ffﬁr?ﬁdtlhgo‘ré gffsé?Ga a%rﬁ have a

aggravated by t tgreuS ,effgcla Q Rﬂ?%i‘m@ﬂ% diggfesal mattes gpmaining oAcheanme
ti me anal di sorgkirf aftef pestedefeéatttm cleansing \lasea highs bacteriaband viral content,

ety clent 23S ipdladaen i &' A, oonRKeRA! kS Yikadenpictbhisa! ) "
render the per ith@dikelinood of periapatdisosdersi and causel Rﬂrsmqit@scmf@htee f ecal

matter froqgt hijg ViEHRMfiHg, Vét W ses
pain and can fulrthm?? 'W?Mte t he skf:Iy Fﬁﬁpgﬂgqﬁ?:;teg@ﬁ”%\?grsm fsegr@\sal

i ncreasi ng t he YAdSTRAMSNtS and.causes, HQE’F?S?’H nto: epianate ftpm thganalse| y

‘attenpts to mi regione mtscoweoebnsequendeslafgmaueqwate [p@righab Sleahsires Wreé | N ‘
an increased a@éﬁ&!y@ﬁaﬂrﬁéﬁ ual fecal matter left on the skin. Conventional
toilet tissue produdcts US or anal cleaning are essentially dry, high

density tissue paperpbrttﬁag%r;,ﬂlyldgégl Wiwyfr%eﬁlc%%ﬁgﬁg# g@ﬁﬁ es to

renove fecal matter fromt eriana s are
rubbed agalhst %é‘ﬁ!@?”’éﬂﬂﬁ fi Uﬁesvt%i?tl!'&b Py the tike, dhe impprtangesofy ;l; quate
PCT/ US95/ 06S32 perianal cleansing takes on heightened significance. Perianal disorders are

usually characterized by openings in the skin through which the bacteria
and viruses in the residual fecal matter can readily enter. Those people
_afflicted with anal disorders must, therefore, achieve a high degree of
20 perianal cleansing after defecation or risk the likely result that their
disorders will be aggravated by the bacteria and viruses remaining on the

skin.

At the same time anal disorder sufferers face more severe
consequences from insuffi cient post defecation cleanlng, they have greater
25  difficulty in achlevmg a satlsfactory level of soil removal Anal disorders .
generally render the penanal reglon extremely sensitive and’ attempts to
Temove fecal matter from this region by wuplng with even normal wiping
‘pressure causes pain and can further irritate the skin. Attempts to improve
soil removal by mcreasmg the wupmg pressure can result in intense pain.
30 Conversely, attempts to minimize discomfort by reducing the wiping
pressure result in an increased amount of residual fecal matter left on the
- skin. :

Conventional toilet tissue products used for anal cleaning are

essentlally dry, high density tissue papers that rely “exclusively on

35  mechanical processes to remove fecal matter from the perianal skin. These
- conventlonal products are rubbed against the perianal skin, typically with a
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pressure of about 1 psi (7 kilopascals) and basically scrape or abrade the
fecal matt¥OBBEHEt he skin. After the first. few w pes, the P&IHBS58% i on of
the soil layer is renoved because the w ping process is able to overcone
the soil-soil cohesive forces that exist within the fecal matter. A
cleavage is 5 thereby created in the soil 3ayer itself with the upper
portion of the fecal |ayer being renoved and the | ower portion of the soil
remai ni ng adher egressuré of @boubhgisi $K ikilopasoals)ranidbbasically somper ordabradeahe

bsor bent d wit ' i . . .

Tncreasingl y denyepeLfiaiter SR i U ARer WIS RIS WiBas, the bBpB RSrion of the

peri anal skin aneOHAayeraﬁdemeagmcayse e wipingiprocess is abjeitpcovereomadhe

o The Fecal Tt o e e e ag e
. . | i.pf. |

“di sorders anc#ncaahﬁég?ggrqré%gde'bgﬁ%n%#'h%%egét:ngn‘g'Fh gﬁ?ﬁ‘p ggg’gﬁﬁ%f’?}h%gﬁ%ﬁqng

irritation, infl dayexttieing reraoved and thi loywer portion of thenseit réraining adhareddo

and inflam'rationtﬁppgﬁéﬁalg }h.caused by the use of tissue products is not
limted to toilet tlssue. I'—Sacial ti ssue products used to wi pe and -renove

naSﬁI di Elchar ge|s aSSquﬁvéﬁlttiﬂﬁélh-t]l}ﬁhdS,prbdjmt_:tﬁn@m' Iaﬁ_se'rmtcamdalwma C@a&ﬁd
SucC ool ens. 1 on. | C S | I | I .an
tal ki ﬁg, an indi %ng%s"éﬁ \p/me&hggésélgﬁ*ﬁé}{}g&ﬂ}@%&ﬁ%@%@h@ﬁﬁ@ﬁ?gﬁﬁggusgngor e
and irritatetd nodteto atheraanere tenaniuslyato thecperianabskin and hairsand making its
upper lip area, 3pmolhl SffidMlinohe é:&?érﬁ@?ﬁrés%ﬂd"mﬁ%%inﬁ ;ﬁe@@g;&eaéi}%t the

painful in extrene cases. Ihis Irritation IP t k SS can
have several caud@giangl sidn wilremeve,more of the eGGﬁ'F'?@?’ butisdntepselyRairfyl fof of
freqiieg_t ! yhbl oW ?ﬁoﬁlﬁ?'s&ﬁéﬂﬁg froino dnak disortlers antll csnDiextofidte bvfenl hormial
nasa i scharge fr nose urr i a, ree. .
irritation and i Wﬁ%?l"&n @éﬁgt&! b%@%@g '&ﬁﬂ@é’ﬁg'@%ﬂ‘%ﬁ&%ﬁfq@ B'qeé’fﬁq'y
proporti onal 18 o: andlipfectiensur f ace r oughness of the tissue used; and (2) the
nunber of tinmes the nose and its 30 surroundi n?yeareas are in contact with

the tissue. A tissue tmiation; apd)inflammajioncpatentiali-causadtby thenuse Of dissue
requires a great @rodudtd e nof limited a6 tsiletitissué Fdoidl dissDe prodadts Used toWip8or €

S onaras. s sriclraser Refpl stk RsbodiR M Ut Lotk aldiges can

abrasive 35 ef falso ca@ise suthprobiemisacinaaddities de difficdities inrbreathing, tsesing,

softness i NP3ESSig talking, an individual afflicted with these disorders frequently has a sore
and irritated nose. The nose, as well as the surrounding tissue, e.g., upper
lip area, are often red and inflamed to the extent of becoming painful in
extreme cases. |

_ ~ This irritation, inflammation and redness can have several causes. A

25 prime one is, of course, the sheer necessity of frequently blowing one's

| nose into the tissue, and wiping the resultant nasal discharge from the nose

and surrounding area. The degree of irritation and inflammation caused by

such blowing and wiping is directly proportional to: (1) the surface

roughness of the tissue used; and (2) the number of times the nose and its

30  surrounding areas are in contact with the tissue. A tissue that is relatively

weak or relatively nonabsorbent requires a greater number of contacts with

the face than a St_ronge_r or more absorbeht tissue that is able to contain a
greater quantity of nasal discharge.

There have been numérogs previous attempts to reduce the abrasive
35 effect of toilet and facial tissues and to increase their softness impression.
One common approach is by mechanical processing. By using particular
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One common approach is by nmechani cal processing. By using particular WO
95/ 35412w0 95/35412 PCPCLIBS95/0685232 4
processi ng steps during papernaking, toilet and facial tissue products can
be made that are softer and less irritating. Exanples of tissue products
that are mechanically processed to be sofger are shown in U S. Patent
4,300,981 (Carstens), i-ssued Novenber, 17, 1981, as well as the various 5

Cents di > ) . : S0 : ing.
bther s have i esbng sfoRai wiv:d Eapd ks oM P reRil s3Lo RBAGAS B, |
tissue prod-uct'ge made {hatrre ran P%‘@F'%n%ﬁ@gﬁfeﬁWé‘%HPrPVBQ‘E‘CtﬁIﬂ%% to
_re]g:Jce i [_ri'ta_téren n&;uhahi_’u‘allwrpmcbwectl-Ttbi der softet i are ir?hdivhr lirh ;an.sm Ratéht f )
i nflammation i _ _ hey. Lubri of the
subst ance appl fghé@?ﬁfﬂ#g ftlgggj.’lzgsg'%dt ﬂ?g%gﬁe%&lg ' t‘%eaﬁaggu‘w@ 353?’90‘%r iﬂ\{‘st he -
subst ance $t scpatentsidiscussed b it specification. rated in U. S. Patent 4,112, 167
(Dake et al) issued, Septenber, 5, 1978, particular|ly. inr rd to toilet

ti ssues. See al so iBPYfes W@{W@,B@@?B@?g( m&rl’%\’ﬁ,aﬂé@eﬁnﬁﬁmi&
].}975 aRd i n U salvéRtcleansing bgehtts andtthesiike taltissue produtcts 3o enhame4not_l9g4
or other exa 0 . syb . . . ied as
alotion tot :@@ﬁi"%ff’%@@a{)@{% %&pﬁp f"%&s?olot Tl nlg,g q‘l'rﬁ%ﬁncgﬁﬂsﬂﬁ@rgﬁ@

m neral oil. Mhisrreduetion imirstationoand dnflammation je typicaliy, aphieved thioughr e of
various | hgui ceithed"theauBASEy ebtrid RaBstarice ppliel! 1otHe Gsslied Br idugRGthe! - ©-
[err] fractio | N troleum -Mnerak 20 . 1 S-|I8UId al. anbi ent, . _
t enper at ur es, r}g.eﬁpﬂ%gf’rﬁd'ﬂg of '8_s§Hqs,aqﬁenl§$ejt Jh's ApPraachy W@P?‘.’?tPgi'ﬂ and
mobi | e, even V&) Rateht 4d12467i(Dake etraldissusd SeptembenyiSnd07B, patticukarly! ui d

d mobil e at anRi 0 .1 ERRER ol Lo ot ' ' h
Srface of ¢ndtisgatttd BBCSuds Cses middl 1Y B Paldht £886 8oy 1Bchdfh. o "¢
rel atively hi ghsued duly 29, 1875%and i U.S.cBatent 3,814,899 {Waiss ebal) issued

tissue toqprovje 4 rareer bgﬁrggaﬁ,g%safqﬁﬁ dqprb%.l i ke feel: benefits. These
| evel s can be as high as about 22-25 wt. % of the tissue product. This

Ieﬁds got only to iQnesabskncethat Has beére applied iasne ibtionstoutissueqproduets but
ot her detrine : . f; Seadat ry : .S a
e et TN neaH § Sbaufi. bricio fedis el 4A! "MiRLASH FAISS Khbwh
as liquid petro|a%um)- is a mixture of various liquid hydrocarbons obtained by
distilling the high-boiling (i.e., 300°-390°C) frat_:tion's in pe_troleum. Mineral
.20 oil is liquid at ambient temperatures, e.g. 20°-25°C.- As a result, mineral oil

is relatively fluid and mobile, even when applied to tissue products

Because mineral oil is fluid and mobile at ambient'temperatures, it

tends not to remain localized on the surface of the tissue, but instead

- migrates throughout. Accordingly, relatively high levels of mineral oil needs

25 to be applied to the tissue to provide the desired softness and lotion-like

o feel benefits. These levels can be as high as about 22-25 wt. % of the

- tissue product. This leads not only to increased costs for these lotioned
tissue products, but other detrimental effects as well. '

One of these detrimental effects is a decrease in tensile strength of

30 the tissue product. As mineral oil migrates to the interior of the tissue , it

tends to act as a debonding agent, thus decreasing the tensile strength of

the product. This debonding effect becomes more pronounced as the level

of mineral oil applied is increased. Increasing the level of mineral oil

applied can also adversely affect the caliper of the tissue product.
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30 the tissue product. As mneral oil mgrates to the interior of the
tissue, itwWeBs420 act as a debondi ng agent, thus decreasiparrosssnéesspsi | e
“strength of the product. This .debonding effect becenes nore pronounced as
the level of mneral oil applied is increased. Increasing the |evel of

m neral oil applied can also adversely affegt the caliper of the tissue
product. SUBSTI TUTE SHEET (RULE 26) WO 95/ 35412

PCT/ US95/ 06532- 5 Evengy ' 00 et B b B ViRl | per al
oil to 'nj_gr,atg once aEgﬁ re‘@%oa‘ilgqg'? %e%_r%m(?g 't_rgi%r\a.'%ﬁaﬁbe*%{' éﬁn&;@-ﬁé(%r%g% g@
the applied mi nefedrati jorcanappliacs has etheridatomental: effesish Foe examelei tae or
mapger nat gr:cal-a plied Intineril i sinednt fahsfer ttbs o Qﬁ@?hﬁdughﬂthé #‘a_%gaﬁfn@abf?

e need for jer-tyv i Yol er fi .avoid Snmearin
or- ot her | eakage ?ﬂéﬂrﬁé?%ﬁggﬁnﬁgiﬁﬁr}%go tpfléﬁﬁgsou& B@S’I&‘E{s .i&?oﬁﬂ ftpafe %i‘? ’
‘woul d be desPrabheed forhamieritypeqackaging: drsarapper G tos avdidismearingharveather .
desi rabl e soot hi @ka{ggg{g?hﬁgﬁcﬁ 8 thg:{}sspe H(g?(?‘u&.eqw re relatively high

| evel s of m neral ol not adverse ect the tensile 10

strength andbcal i per Atcdriingly, owedld ?@éi@bld\gWg\i?@Wﬁ?héd?i&gﬁEé I%:\lqutrsh
Wr appi ng or barrjer. e . | - i ) ‘ON .The
present inventi oﬂ‘%&@al )eéé@o%a]agé'{ﬁﬁ %‘ﬁ@gi? ﬁc'?‘ﬁsag?ls @rﬂggBP} Jeqyire
solid at anbi ent relatiqely high levelsi obminaral pir (3) dmaot agvenselyaaffedt theltensile

| ubri ci ous, qpoti ' i W - tdt (. L hist bl ol
conposition corrp?l?ed‘a%‘,‘:ﬁ% A _I'Pr%%f]g 'td_dggt':dg'dacgzytd%%?/?@m%sé%gaJgﬁq alTy
wat er free enol | PERRMSRMAtErials forRackagdifng. 1 | ui d consistency at [err] and
conprising a member sel ected from petrol eum based 20

enol lients, fatty acid ester entSUMMARY OF THE INVENYIONe enol lients, fatty

acid ester ethoxylates, fatty alcohol enollients, and m xtures thereof; and
(B) from about 5 to &hepresEmtinvention aglatas to-anlotion compasition that isrsemiselid

enol [ ent on theos Wi &t CdmbieRt Wenipapsturdd QRbSIalVZ0°C) "and imparts a soft,
' 15  lubricious, lotion-like feel when applied to tissu_e paper. This lotion
composition comprises:

‘(A) from about 20 to about 95% of a substantially water free

' - emollient having a plastic or fluid consistency at 20°C and

comprising a member selected from petroleum-based

20 | emollients, fatty acid ester emollients, alkyl ethoxylate

| emollients, fatty acid ester ethcxylates, fatty alcohol
emollients, and mixtures thereof; and -

(B) from about 5 to about 80% of an agent capable of immobilizing
_ the emoliient on the surface of tissue paper treated with the
25 lotion composition, the 'imm'obilizing agent having a melting
point of at least about 35°C and comprising a member
.selected from the group consisting of C14-C22 fatty alcohols,
- C12-C22 fatty acids, C12-C22 fatty aicohol ethoxylates, and
mixtures thereof; and .
30 (C) optionally from about 1 to about 50% of a hydrophilic
. " surfactant having an HLB value of at least about 4.
_ | The pre'sent'_ invention further relates to lotioned tissue papers
wherein the lotion composition is applied to"at least one surface thereof in
an amount of from about 2 to about 20% by weight of the dried tissue paper.
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25 | otion conposrtron the i mobilizing agent having a nelting
poi nt of WP9/8¥E about [err] and conprising a nenber sel PCI/ESHSIO6EIN t he
group consisting of Cl4-C22 fatty al cohols, Cl2-C22 fatty acids, Cl2-C22
fatty al cohol ethoxylates;, and m xtures thereof; and 30 (C)
optionally fromabout 1 to about 50% of aghydrophilic surfactant having an
HLB val ue of at |east about 4. The present invention further relates to

| oti oned ti ssuelgtignedsissbe papers bccdrdinngb the prasarit '|%n'trén '@93%%[@%
bally35412

wei ght of the ﬁsf'%reﬁﬁié"é*e'bﬁgﬁér o HoralES ST Sefjant & S |
PCTI US95/ 06532 imeRilizackanit gé!equamfrtheatasueopapyrx tesstietipn e:emposntrmerst i on
~have a desi rablmedddbrtd,c,mym ﬂl-,@t é¥ird f _ se pgh S
subst anti al sz | bi I{ (?gf e}:‘ :@d |"s%ﬂ qg_ben %'ﬁ‘f?&gppa 1esrS Fge@s{ I@tlgr on
conposi tion’is W@Haﬁ leﬁ%a?'? e]ge ﬁ"@t‘i‘g nd caliper,f thectissugerauseds a
result, the 5 bylptio mineral oib£omtaining dotidns ¢ambe |l avoided: N Eddrﬂdncébed?ﬁr of
the tissue causedr n I 1.0t v0| ed.
I n addition, specrlg'yog Pg&o@%\?\éﬁélaﬁg mat erlga i %&ﬂ%ﬂ@&% g
packagi ng t he IWPSrPéQé qt%?ﬁ@%"@ﬁﬁ@t'ﬁ"@ﬂ iMe present i nventi on. 10
BRI EF DESCRI PTI ON OF THE DRAWNG Figure 1 is a schematic representation
illustrating a preferred process for applying the lotion conposition of the

present inygntion to trssueb gmatic
representation illustrating e 3r applying the

| oti on conposi tion g &rBe1pﬁ§S§”§cHé§HﬁFE 'ragrésgnrateﬁuw%%gwgbg RhT4! LED

DESCRI PTI ON OF THE | NYENTI term  CcO
that the vari olfO%RSS 1Qrg Bg; the |?¥!§?’b&9€'ﬁp§'ﬂ°6r°fsﬂ1§)spfem bwentm dont |y
enpl oyed in prarseuepaget\hebszr esent invention. Accor di ngl y, the term
"conpri sing" enconpasses the .

Figure 2 is a schematrc representatron rllustratmg an alternative

15  process for applymg the lotion composition of the present invention to
tissue paper webs.

- DETAILED DESCRIPTION OF THE INVENTION
As used hereln the term "compnsmg" means that the various
20 components, ingredients, or steps, can be conjomtly employed in practicing
the present invention. Accordingly, the term "comprrsrng" encompasses the
more restrictive terms "consisting essentially of* and “consisting of " '

Al percentages ratlos and proportlons used herern are by weight

unless otherwrse speclﬁed
25 A Tissue Pa_gers

The present invention is useful with tissue paper in general,
including but not limited to conventionally :feltepreseed tissue paper; high
bulk pattern densified tissue paper; and high bulk, uncompacted tissue
paper. The tissue paper can be of a homogenous or multi-layered

30  construction; and trssue paper ‘products made therefrom can be of a single-
ply or multl-ply construction. The tissue paper preferably has a basis
weight of between about 10 glm2 and about 65 g/m2 and density of about
0.6 g/cc or less. More preferably, the basis werght will be about 40 g/m2 or
less and the density will be about 0.3 g/cc or less. Most preferably, the
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nore restrictive terns "consisting essentially of' and "consisting of." Al
per cent ageVO 9¥¥54#1s - and proportions used herein are by wei OFCT/USHS06532 .
ot herwi se specified. 25 A Ti ssue Papers The present invention is
useful with tissue paper in general, including but:-not linmted to
conventionally felt-pressed tissue paper; hi7gh bul k pattern densified

ti ssue paper; and high bulk, unconpacted tissue paper. The tissue paper can

be of a homogenodensity Wil bbHetWEé% @bdit OOQPHIE raHd EB&H S#% ?fq@qmra
el T e SR

The tissue paper
about 65 g/ ne, amttmgzymm awhich eeﬁcrweschow thes denbity cofPfisduy %b

0.3 g/ce or 1,05 MHBLEE Lydisgofe ~he %%EE?P@E%@%@S?%M%%@a%%&

95/ 35412 epaperareonadry asis.) - - " PCT/ US95/ 06532 7 density
will be between about .0.04 and a fcc. See Colum 13, lines
61-67, of U.S. Patent C8N¥eRt Y(Mﬁﬁ%ﬁ‘ﬂ'?s‘éﬁ pagyr and Jnethods:fepsraking suoly1,

whi ch descri bes paper are \Melhkmwn @i the at.uSugshpaper s typically edadd by depssiting

on'a dry basis ) ‘ﬂ"?'.‘@ fHish 8 2 fFiririogs foing Wire, Srn referfed iR g 1
such paper are weltas& ”f'i‘? "%tr pn%éﬁﬂflﬂal?@r'sld\eppﬂbd:émtbeffmmjn@ywre
deposi ti ng aOpapﬁrlm‘len@dledB alweb ﬂ'héﬁﬂmsqéehﬁa{e@édrb?q:r% lﬁgt S%ﬁpand

f dt t rdrinier WII’ Once rnis 05|ted
on the for i ng WA " Sefaled féhadt - Paiiagart techqupiess ane ipises
by Er essi ng tget aqulpmam mmaungtv:wmmngmmmszuﬁsdtew ﬂiedldﬁeaﬁelés
t echni ques. an Rowi! gaéﬂ
Jﬁgt ngCI’I bed a‘r‘e t qﬂ&%ngﬁm tﬁ ﬁ%'éfﬁ% arsrfg W‘%@/ﬁ?@é&y
process, a | ow cBH® E‘!'@ﬁ'&}s plavide f"ﬁ%?u Pf%sﬁb'ﬂé@d d@@dbﬁbm'réﬂedﬂeadhml hasdan
headbox. Thesheadpeningafer alelitdring @pthiv apbsit dq&uly FutriiSh %ﬁtﬁ'tﬁe qf‘dli?ahﬁlﬁp‘;]

P;LPC‘;H 3' nggt”teﬁrgéh@ fe ﬁgb‘k& web M The \Wetl % Heh ‘{‘fp.ca")ﬁ, dewdtered 1o’ 5 > fiber
_ consistency of between about 7% and about 25% (total web weight basis)
by vacuum dewatering and further dried by pressing operations wherein the
web is subjected to pressure developed by opposing mechanical members,
20 for example, cylindrical rolls. The dewatered web is then further pressed
‘and dried by a steam drum apparatus known in the art as a Yankee dryer.
Pressure can be developed at the Yankee dryer by mechanical means such
as an opposing cylindrical drum pré'ssing against the web. Multiple Yankee
dryer drums can be employed, whereby additional pressing is optionally
25  incurred between the drums. The tissue paper structures that are formed
are referred to hereafter as conventional, pressed, tissue paper structures.
Such sheets are considered to be compacted since the entire web is
subjected to substantial mechanical compressional forces while the fibers
are moist and are then dried while in a compressed state.

30 " Pattern densified tissue paper is characterized by having a relatively
- high bulk field of relatively low fiber density and an array of densified zones
of relatively high fiber density. The high bulk field is alternatively
characterized as a field of pillow regions. The densified zones are
altematively referred to as knuckle regions. The densified zones can be

35 discretely spaced within the high bulk field or can be interconnected, either
~ fully or partially, within the high bulk field. The patterns can be formed in a
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consi stency of between about 7% and about 25% (total web wei ght basis) by
vacuum demewsssdny and further dried by pressing operati onscwmisdsess3zt he web
is subjected to pressure devel oped by opposi ng nmechani cal nmenbers, 20 for
exanple, cylindrical rolls. The dewatered web is then further pressed and
dried by a steam drum apparatus known in tQe art as a Yankee dryer.

Pressure can be devel oped at the Yankee dryer by mechani cal means such as
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formed in a
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optionally - predrlad in" such- a manner so as to substantially avoid
20 compression of the high bulk field. This is preferably accomplished by fluid
pressure, such as with a vacuum type device or blow-through dryer, or
alternately by mechanically pressing the web against an array of supports
wherein the high bulk field is not compressed. - The operations of
~ dewatering, optional predrying and formation of the densified zones can be
25 intégrated or partially integrated to reduce the total number of processing
steps performed. . Subsequent to formation of the densified zones,
dewatering, and optional predrying, the web is dried to completion,
preferably still avoiding mechanical pressing. Preferably, from about 8% to
about 55% of the tissue paper surface comprises densified knuckles having
30 arelative density of at least 125% of the density.of the high bulk fieid.

The array of supports is preferably an imprinting carrier fabric having

a patterned displacement of knuckles that operate as the array of supports

that facilitate the formation of the densified zones upon application of

. pressure. The pattern of knuckles constitutes the array of supports
35 previously referred to. Suitable imprinting carrier fabrics are disclosed in
U.S. Patent No. 3,301,746 (Sanford et al), issued January 31, 1867; U.S.



array of supports. The web is pressed against the array of supports,

t hereby reWQI9%88¥d2i n densified zones in the web at the | oCRCTWRSS5/06532
geographi cally correspondi ng:-to the points of contact between the array of
supports and the wet web. Thé renmai nder of the web:not conpressed 15 _
during this operation is referred to as theghigh bulk field. This high bulk
field can be further dedensified by application of fluid pressure, such as

DT eos Ny Che Vel aag ot ay 088 (SaWusHT bl iesueMap 1 1OTE FRSPSRerpNo,
r essi . S, . ,
Doy o e §HRI02R" B b AuBHEE 10! Jozgnl) & hatpnt N d 575064
conpressi on of t(fgedbeyg Btjljta.’),f issued Ma'rshi30¥;j971ar abshém@;xgﬂa s@#ws,lsye
fluid pressure, (AmHeuds iﬁ'ﬁ Bcittfer 91 W6RE: Py Isﬁteﬂg Qi"? 58%3 ; ﬁf or
| d the Wwe AT A %‘ﬂ‘ﬁ% 't
Sher el n tho $ gHESHEck DECRTer <16hol SRbinpnd A Patent Npof &2835 (Troknan),

dewat eri ng, opt iissugd July Sy Y9885 alhdehrdﬂﬁr'edﬁc&botdlédﬂ?méiefrét%é.zones can be
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31, 1967; U%. imphftingfabbi¢ieimpressed in the web as discussed above, prior to drying
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’ . drying drum, such as a Yankee dryer, wherein the web is disposed between

20 the nip roll and drying drum. Also, preferably, the web is molded against

the imprinting fabric prior to completion of drying by application of fluid

pressure with a vacuum device such as a suction box, or with a blow-

 through dryer. Fluid pressure can be applied to induce impression of

densified zones during initial dewatering, in a separate, subsequent

25  process stage, or a combination thereof.

_ Uncompacted, nonpattern-densified tissue paper structures are
~described in U.S. Patent No. 3,812,000 (Salvucci et al), issued
May 21, 1974 and U.S. Patent No. 4,208,459 (Becker et al), issued

" June 17, 1880, both of which are incorporated by reference. In general,

- 30 uncompacted, nonpattern-densified tissue paper structures are prepared by
depositing a papermaking furnish on a foraminous forming wire such as a
Fourdrinier wire to form a wet web, draining the web and removing
‘additional water without mechanical compression until the web has a fiber
consistency of at least about 80%, énd_cre_ping_ the web. Water is removed

35 from the web by vacuum dewatering and thermal drying. The resulting
structure is a soft but weak, high bulk sheet of relatively uncompacted
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5 issued Decenber 16, 1980; and U.S. Patent No. 4,528,239 (Trokhan),
i ssued JUVOI93541D85, all of which are incorporated by refBCHUSISN6532
Preferably, the furnish is first formed into a wet web on a foram nous
formng carrier, such as a Fourdrinier wire. The web is dewatered and
transferred to an inprinting fabric. The fqg nish can alternately be
initially 10 deposited on a foram nous supporting carrier that also

operates as an figaps] Bonding MBterial isPreferBly Bsplicl 16 pARiondsr the ik BriGH BY
and, preferably; 8##@ rral'lgpr edried to a Sel eclt ed 1Pi bec: consi stency&;tr%om
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4, 208, 459 (Becksiyd stifindlsy, | Ssued June 17, 1980, both of which are
- incorporated by reference. 1n general, 30  unconpacted,
nonpat t er n- densi f i efHe YEpermaking fibers: tutilized afor Khie Poresnd Yindemtivn twing 2
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dewat eri ng and t her nal dmy ng. The rEsuI_t_l _nr(? sftructure_lls a, so ’[_,%ut weak,
hi gh bul k sheet'@¥eN, pplye éqr& 'Lﬁﬂ‘,’oﬁﬁ Prepylene fibers, can also be utilized in
combination - with natural cellulosic fibers. One exemplary polyethylene
20 fiber that  can be utilized is Pulpex®, available from Hercules, Inc.
‘ (Wilmington, Delaware). | - |

'Applicablé wood pulps inciude chemical pulps, such as Kraft, sulfite,
and sulfate pulps, as well as mechanical pulps including, for example,
groundwood, thermomechanical pulp ‘and chemically modified

25 thermomechanical pulp. Chemical pulps, however, are preferred since they

impart a superior tactile sense of softness to tissue sheets made therefrom.

Pulps derived from both deciduous trees (hereafter, also referred to as

"hardwood") and coniferous trees (hereafter, also referred to as "softwood")

can be utilized. Also useful in the present invention are fibers derived from

30 recycled paper, which can contain any or all of the above categories as well

as other non-fibrous materials such as fillers and adhesives used to
facilitate the original papermaking. |

| In addition to papermaking ﬁbers_, the pépermaking furnish used to

make tissue pape’f _s_truétures 'ca_n have other components or materials

35  added thereto as can be or later become known in the art. The types of
'~ additives desirable will be dependent upon the particular end use of the
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fibers. Bovwiosspsdtterial is preferably applied to portions péri§saeiese prior
to creping. Conpacted non-pattern-densified tissue structures are comonly
known in the art as conventional tissue structures. In general, conpacted,
5 non- pattemdensified tissue paper struciﬁres are prepared by depositing
a papernaking furnish on a foram nous wire ch as a Fourdrinier wire to
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h ft I in
the present ’?&2%’?‘@%“‘?%%@8%?2 aﬁﬁr. U %%%%@é@%‘ﬁdf ssibL3 Helffie. .on
contain any or alfc &f whichamarkets 5&5 Jesins mderfthermatk
mat eri al s such aKyrhahé@rssn-nd adheS| ves used to facilitate the original

papermaking. In addition to papernak|ng fibers, the papernaking furnish
used to Polyacrylamide resins have also been found to be of utility as wet

strength resins. These resins are described in U.S. Patent Nos. 3,556,932

20 (Coscia et al), issued January 19, 1971, and 3,556,933 (Williams'et al),
issued Jant-.rary 19, 1971, both of which are incorporated herein by
reference. One commercial source of polyacrylamide resins is American
Cyanamid Co. of Stamford, Connecticut, which markets one such resin
under the mark Parez® 631 NC.

25  Still other water-soluble cationic resins finding utility in this invention
are urea formaldehyde and melamine formaldehyde resins. The more
common functional groups of these polyfunctional resins are nitrogen
contain'ing groups such as amino groups and methylol groups ‘attached to
nltrogen Polyethylenrmme type resins can also find utility in the present

30 mventron In addition, temporary wet strength resins such as Caldas 10
(manufactured by Japan Carllt) and CoBond 1000 (manufactured by National

Starch and Chemical Company) can be used in the present invention. It is to
be understood that the 'addition 'of chemical compounds such as the wet
- strength and temporary wet strength resins discussed above to the pulp

35 fumnish is optlonal and is not necessary for the practice of the present

invention.
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added t hav@9585482 can be or | ater becone known in the art.pchngsoswesss Of
additives desirable will be dependent upon the particular end use of the
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ti ssue sheet contenpl at ed. For exanpl e, |q products such as toilet paper,
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finding utilit |nvent|on are_urea rre]amne
f or mal dehyde r%té %Edmﬁﬁ ﬁ& 9@!'9%6%"0”3“"

poI yf unct i onal wheesass camenan t:ongstarch contains both amylopectm and amyiose.
Various unique characteristics of amioca starch are further described in
"Amioca - The Starch From Waxy Com" H. H. ‘Schopmeyer, Food

20 Industries, December 1945 PP. '106-108 (Vol pp 1476-1478).

The starch blnder can be in granular or dispersed form, the granular
form being especially preferred. The starch binder is preferably sufﬁciently
cooked to induce swelling of the granules. More preferably, the starch
granules are swollen, as by cooking, to a point just prior to dispersion of the

25  starch granule. Such highly swollen starch granules shall be referred to as
being "fully cooked.” The ccndmcns for dlsperslon in_general can vary
depending upon the size of the starch granules, the degree of crystallinity of
the granules, and the amount of amylose present Fully cooked amioca
starch, for example can be prepared by heatrng an ‘aqueous slurry of about

30 4% conslstency of starch granules at about 190‘F (about 88°C) for between
about 30 and about 40 minutes. Other exemplary starch binders that can
be used include modifi ed cationic starches such as thcse modified to have
nitrogen containing groups, rncludrng amino groups and methylol groups
attached to nitrogen, available frcm Natlcnal Starch and Chemical

35 Company, (Bndgewater New Jersey) that have prevuously been used as

. pulp furnish additives to increase wet and/or dry strength

* SIBTIUTE HEET (ULE 25



cont ai ni ng groups such as anmino groups and methyl ol groups attached to

ni trogen. PHIOASBdIReni i ne type resins can also find utilitwcrsbhesssy esent
30 invention. In addition, terrporary wet strength resins such as Cal das 10

(manuf actured by Japan Carllt) and CoBond 1000 (nmanufactured by National
Starch and Chemnical Conpany) c¢an be used in t3he present invention. It is to
be understood that the addition of chem cal corrpounds such as the wet

strength. and terrporaryBW_et L%ttlbﬁ’t%rﬁ%éﬁﬁbﬁ's di scussed above to the pulp 35

furnish is optional and is or the practice of the present
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This particular feel has also been characterized as "silky", "slick", "smooth",
- etc. Such a lubricious, lotion-like feel is particularly beneficial for those
having more sensitive skin due to chronic conditions such as skin dryness

20  or hemorrhoids, or due to more transient conditions such as colds or
allergies.

The lotion compositions of the present invention comprise: (1) an
emollient(s); (2) an immobilizing agent(s) for the emoliient; (3) optionally a
hydrophlllc surfactant(s), and (4) other optlonal components:

25 1 Emollient

- The key active ir_\gredient in these lotion compositions is one or more
emollients. As used herein, an emollient is a material that softens, soothes,
supples, coats, lubricates, moisturizes, or cleanses the skin. An emollient
typlcally accompllshes several of these objectives such as soothing,

30 monstunzmg, and Iubncatmg the skin. For the purposes of the present
mventnon these emollients have either a plastic or fluid consistency at
20°C, i.e., at ambient temperatures. This particular emollient consistency

- allows the lotion composmon to impart a soft, lubricious, lotion-like feel.

The emollients useful in the present mventlon are also substantially
35 free of water. By "substantially free of water" is meant that water is not
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form being especially preferred. The starch binder is preferably

suffici erW09S/3dtked to i nduce swelling of the granul es. NSRUHSO6SSE abl y,
the starch granules are swollen, as by cooking, to a point just prior to

di spersion of the 25 starch granul e. Such highly swollen starch granul es
~shall be referred to as being "fully cookqq." The conditions for dispersion
I n general can vary dependi ng upon the size of the starch granules, the

degree of crystintehtionally addedte the amdiient. Aaditioncofaratento tle embllieaLisiotsent .
raueous. sl ur ry Npesyaty ihcfrepaihn 57 RIc wid i, BFRRSERaR ot B phésell, |
[err] (about [ dnventiopranscomidrequisetarsadditianalrdrvingsstepi noweverormisor or
CYSTEL o r ach otned opatani ol el g e,

i ncl udi ng ahi nt?xaFl??H)_s agﬁf%ﬁfmi@fy g?%hgﬁeaﬁ“?%{é#é’g Wig‘q‘ﬂtt gg 5 £lfeft abl e
from National Typicatly, thecermbilientsalsegbin thepresent, inyahtiongeamtaierabdut 5% er sey) ,
t hat have previ [Y=ToW3 ' R drubsd & deidet ¥ ' oyet
and/or dry str el%étsh.&e?' 6&&%@%@3@%% Jrl{é§5 W&téﬁjﬂ'lcfs_t Y)?éfef'ébly abbtreBu”
PCT/ US95/ 06532 q%qiwate[._ot i on Conposition. The lotion conpositions of the

i y ; Lid Fe i sol . D
b ent t emper at ur o Emalfents bl TR 1R rbEERRARH fan B pllshiutrifaed i on
has a-rheol®gy fathypacidlestér typeualkyl ethoxylatertype, fatty acid ester ethbxylatés, fatty

h ! v Lot Lok Gomosh b oo oo o _
:eﬁ?r sijlsi gpgu!t %ﬂ?ﬁ%dﬁﬁ‘éﬁﬁfgﬁv&gﬁﬁ?mhg r':t%m%ﬁﬁcr gased'.bg%ﬁ‘?s IS
due to the factemaiigntsipglyde these hydresarbens, &fimixures ehbydrasahonsahaving sol i‘

conponents, it chbfi? leRglhsdesf Frome 16N BRJarbdrNalonw)t Petdledri base®! i d.

or sem solid at.anbient tenperatures, .t lotion 10 - CQ sitions_do not
- have a tendenc@"yaﬁocﬁ?%wsalﬁé}ﬁﬁg gpé?e&‘am Pﬁ%ﬁ? 'fD"ﬁiu i"Biega! Q"%Pﬁqmﬁ%b to
whi ch t heyl&r e "liquidi petrolatinnt) randspetealatumvt (also clongwis i @soiminerakowax,td f or
i nparting softm b Qad It e ANefkit Soat | 4; é@fs .8e | €SS
chance for deboggﬁ?\@uﬂ'}‘ jét“k‘e%dﬁsg%‘:g%jgr"pghay@aﬁl p?'ég%%am etattgeltE gs
decreases in t MSSOME BpWRS:of hy ons- nyyiag fg?fﬂli dor 01 LA JMS: | t he
| oti on conposi tFetrotatam usuallyrefersto more viscous mixtures of hydrocarbons having
from 16 to 32 carbon atoms. Petrolatum is a particularly preferred emollient
20 for lotion compositions of the present invention. -

Suitable fatty acid ester type emollients include those derived from

C42-Cog fatty acids, preferably C1g-C22 saturated fatty acids, and short

chain (C4-Cg, preferably C1-C3) monohydric aicohols. Representative

examples of such esters include methyl paimitate, methyl stearate,

25 isopropyl laurate, isopropyl myristate, isopropyl paimitate, ethylhexyl

palmitate and mixtures thereof. Suitable fatty acid ester emoallients can also

be derived from esters of longer chain fatty alcohols (C12-C2g, preferably

C12-C4g) and shorter chain fatty acids e.g., lactic acid, such as lauryl
lactate and cetyl lactate. B '

30 | Suitable alkyl ethoxylate type emqll_ignts include C12-C22 fatty

~ alcohol ethoxylates having an average degree of eth_oxylﬁation of from about

2to about 30, Preferably, the fatty ali;ohol éth¢xylate emollient is selected

from the group ¢pnsisting of lauryl, _Cetyl, and stearyl ethoxylates, and

mixtures thereof, having an a_vera_gé degree of ethoxylation ranging from

35 about 2 to about 23. Representative examples of such alkyl ethoxylates

include laureth-3 (a lauryl ethoxylate having an avefage degree of
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i nvention inpart a soft, lubricious, lotion |like feel to the user of the
paper. Thi WOP4P8412ul ar feel has al so been characterized as PCITUSR§/06532
"slick", "smooth", etc. Such a lubricious, lotion-like feel is particularly
beneficial for those having. nbre sensitive skin due to chronic conditions
such as skin dryness 20 or--henorrhoids, db5 due to nore transient
condi tions such as colds or allergies. The |otion conpositions of the
present inventi dthesdalionef 3) lgurath-23¢a IalLFVthtbP’,(Yl@@)hzyhgﬁ antaf:drage' dgg;ee |
agent (s) for theofesmiokyiatibn 6f323§p&é@ﬂﬁhby(aacawiiféle&% [ ﬁh%s&gl ?&rt@v@ga;n an
4) other optional nent s; - : Enol [ 1'ent The
gac% i ve ingr gdi erﬁvqr%ém&%eq of i%'?f”%ﬁ%s?ft i'lg}@“éss@ﬂ@ﬂ&'r" O steary) alcehek.
As used. herein, athoxylatel havingian averaperdegree oftethotyiativh oSdO?.heﬁ\es%UﬂRideS,
- coats, lubrigat gl AH hmes o C - I |
S oAt efhifigfs gt oAty B3ed 47 cBitioha(oR G the FRrpleusyy

typically acco es several of t ] .
noi sturi zing, a emelientsy suela asipetrolatym, 1ata weightJatio af 3l gthexdate
i nvention, thesemolieht toipetioleum-dassdrerholieAss of drom dbalitd1:4088 iabbanays at

20C, i.e., at a?}g@?.éblgq@gg%wﬁéﬁggﬁgp%rt i cular enol |ient consistency
sitiron to '

all ows the |otidn conp soft, lubricious, lotion-1like

feel. The enollients g fdtiy A | | ¥ ' Lally
35 free of.water I??é/{ji ubfdtngn?l?ﬂ?? tﬁé&;gg\og%ﬁ%ﬁecﬁj?ja?{g?%?ﬁ fﬂ?ﬂﬁ E%E%&e'r IS
not VO 949 35 preferably 815-?:13 atty algohols. Representative examples include cetyl
PCT/ ES%I o|6|5_32 | tJak;o?hﬁl earid stedryl aisdthol] and trikture® | thersds - ?ﬁébléiftéﬁyoélc&ﬁéler
to the enollien . c [ reparl Qqr usi, e l.otion

conposi tions of grh hé\ﬁ%sgﬁq Wﬁ%’# i%ﬁaaﬁﬁ%ﬁﬁaﬁhw&g the, peifglevmrhased
dryi ng step. Hoemellientsi sush as petralatumatra weight ratio offatty alcohiohcemoltieht tont

t hat [ kedp'gm?e ) A& l e o el L (] e
to?er :'[ 2dp:M'C ho(uﬂt*J adv%rﬁ?éasg?%"é?maqu%fi f(g?il ly, tﬁlé1 an;‘ﬁ FM%‘%’%‘@#PW%@
present inventi aub 1iLiaaba Ji2.506 or | ess water, preferably about 1 % or

. 0, | . i i ’
e e e P R b S5t i Sl o, "
al kyl et hoxyl at eacig pestef aethpxylates, calkyl athoxylgteatemolliéntst wnd  fatty alcohol
' ‘emoliients, the emoliients useful in the present invention can include minor
amounts (e.g., up to about 10% of the total emollient) of other, conventional
20 emollients. These other, conventional emollients include propylene giycol,
glycerine, triethylene glycol, spermaceti or other waxes, fatty acids, and
fatty alcohol ethers having from 12 to 28 carbon atoms in their fatty chain,
such as stearic acid, propoxylated fatty alcohols; - giycerides,
acetoglycerides, and ethoxylated glycerides of C12-C2g fatty acids; other
25 fatty esters of polyhydroxy alcohols; lanolin and its derivatives; silicone
polyether copolymers, and polysiloxanes ha\)in a viscosity at 20°C of from
about. 5 to about 2,000 centistokes such as disclosed in U.S. Patent
5,059,282 (Ampulski et al), issued October 22, 1991, which is incorporated
by reference. These other emoliients shouid be included in a manner such
30 that the solid or s_einiso_lid characteristics of the lotion composition are
“maintained. o o
The amount of emollient that can be included in the lotion
composition will depend on a variety. of factors, including the particular
_ emollient involved, the lotion-like benefits desired, the other components in
'35  the lotion composition and like factors. The lotion composition can -
comprise from about 20 to about 95% of the emollient. Preferably, the
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al cohol type, or mxtures of these enollients. Suitable petrol eum based
enol | i enw® 95i38412de t hose hydrocarbons, or m xtures of hy&@FCBUSIMS/Z, havi ng
chain lengths of from 16 to 32 car bon atons. Petrol eum based hydrocar bons
havi ng these chain | engths include mneral oil (also known as 15 "liquid
petrol atum') and petrolatum (also known g "mneral wax," "petroleum
jelly" and "mneral jelly"). Mneral oil usually refers to |ess viscous

m xt Iulres 0]1: hy [btionasdpaissitivhy corBipfises Trdm. asot BoC &Y Smub t%mﬁsmoeeb]faé@uyﬂm t
usual ly refers ocarbons having from o]
32 carbon ato aﬁkﬁ#\&@t@fﬁ%@t?%&ﬁ ﬁ%u?@??ég{)referred enollient 20 for
| otion conpositions of the:present invention. Suitable fatty acid ester
type enollients include thase derived from[err] fatty acids, preferably

[err] saturated fatty acpds, mﬁoﬁhgﬁgﬁ(@_tn [err] preferably [err] :
~nmonohydric al cohols. Representative exanples of such esters include nethyl
pal m tate, 5nmet hyl sAmaespecialR5 keyscampaneént! afirthe elotionopompysitions i oft thee,

| sopropyl pal Mhiedhe irefitbA4 bh diril'caBbBie’ B inthabilizing t{néeén‘?&ﬁent%’r’. tr! e

fatty acid es ers of longer chain

fatty al cohol ss?'@?‘ﬁ ohthe papen tp whichcthe) OHﬂG WP%%WPP&# ?eﬁélﬂ%
e.g., lactic afiedemeMient mhe%mﬂositmttﬁs%a rebtiedr fluid oorsistencys 8t 20°C, it

Su 2l e 2l kR Yo Rl ey ﬁ@&;ﬁﬁi%* Wonpegadheat, W,
about 30. 1Pr ef appligd/to atisstiatpapesiwelh@spetiatly yih & medted| ori molten state| the: ed '
fromthe groupeﬁﬁﬂﬁh\f}wli‘ﬂoﬁeﬁ% g\‘ltnaégfbﬁ the gﬁﬁeﬁé %f‘ptdt gﬁé}o%@a a> ea”d |

mi xtures thereo N Fangl ng
about 2 to abofmoient wil éﬂt“%!gf @@W'ﬁtﬁmf&f P%ﬂ?fd&(%h at es

|92/c gggezl aureth-3 (‘?nfsa:H{ tlon &D tﬁelemﬁher?t npagthe in e\f'%rra ?J e%g%@%m

et hoxyl at i on otin@dsirddadeloridiip of the paper by tifterfgting avitnathenmoraval hydragen _

an sver 2;e%zQgéé@hbqﬂ?ﬁ%kgﬁéla%ﬁﬂ%t@i%%é Rabé Hhed; RS usChiiP kBB 4'2 | OO

et hoxyl at e havf@grease dnctengd PRpeat | Bnalse means TAueh mere |
emollient has to be applled to the paper web to get the desired lubricious,
lotion-like feel b_e__neﬁts Increasing the Ievel of emollient not only increases
the cost, but'alse e_xaeerbates_.the debonding problem of the paper .

20 The immobilizing agent counteracts this tendency of the emollient to
. migrate or flow by keeping the emollient primarily localized on the surface of

- the tissue paper web to which the lotion: composition is applied. This is
believed to be due, in'part, to the fact that the immobilizing agent forms
hydrogen bonds with the tissue paper web. - Through this hydrogen

25 bonding, the immobilizing agent becomes localized on the surface of the
' paper. Since the immobilizing agent is also miscible with the emollient (or
solubilized in the emollient with the aid of an appropriate emulisifier), it

- entraps the emolhent on the surface of the paper as well. :

kis also advantageous to "tock" the |mmob|l|zmg agent on the

30 surface of the paper This can be accomplished by using immobilizing

agents which quickly crystallize (i.e., solidify) at the surface of the paper. In

addition, outside cooling of the treated paper via blowers, fans, etc. can
speed up crystallization of the immobilizing agent

In addmon to bemg mlsclble with (or solubullzed in) the emollient, the
35 tmmoblllzmg agent needs to have a melting point of at least about 35°C.
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5 et hoxylate enollients are typically used in conbination with the

petrol eum WSB! | ients, such as petrolatum at a wei ghRCTBs9S06332 al kyl .
et hoxyl ate enollient to pet roI_ eum based enollient of fromabout 1:1 to

about 1:5, preferably fromabout 1:2 to about 1:4. Suitable fatty al cohol
type enollients include Cl2-C22 fatty al cohgfys, 10 - preferably Cl16-C18
fatty al cohols. Representative exanples include cetyl alcohol and stearyl

al cohol, and i x{Thisels schthecinimobilizing dgent jtself adihabt have i tendeney & migrta! | y

porrof at um a - aChaoW, Preicifed Snhbfid B8ths W nove kit BRI of ot Jnashs oo
enol I'ient of frofPg ﬁé G Typigalindhe 'mfﬂpbikﬁléﬂ &gent will have Eomeltingopoint i t o

about 1:2. Besi dtie rapigedfdtom abowtcs02 0 labbaniso°d.atty acid ester enollients,
fatty acid ester ethoxylates, alkyl ethoxylate enollients and fatty al cohol |

emol i ents, She enol |'|l'hamsmﬁymf the immohilizisg ragent shotidoalsoalve iaschighicas
i nor anounts (epSsSIblépté ‘ReéBOt!Fb l’cﬂicﬁ'lof] Fnhﬂo 'mtS”fPH hﬂgﬁ i %i‘ tﬁ&hﬁéﬁru de

conventi onal 20 ﬁnts hese_ ot ent1on

propyl ene gl ycol Un &%? Xeh'ghr"'ﬂoﬁm@rf'@’b? Qc!?a Wﬂc@mp‘?ﬁ'tlQﬂmﬁﬁtﬂE&es
Iﬁ; |t¥ ?; |t ?S Cﬁg?di’fﬁnwmoabppivwnmmwm rdblétﬁs 12rﬁet?efb?e carﬁméh@t gig%g : 2
gl yceri desy acet ggla;/d(':ﬁér]ﬁegaé o tiég?{??%@?g WQQ Wd@ E%?p 'éﬂ?%ﬁ"gt"?@

aci ds; ot herl025 agent lopalizad-es the qudaszawfrtheypaperpbut spt Isarmgh rasatal cause

derivatives; sil peiagsing Hr%bl&r‘is C %co nggg& e 'ltﬂ@ﬂ&l@%ﬁ@ﬂt il
of f
i celesen o U Slypistily rargs fa: shout Moy %theanﬁguge'g.smetarebwm about

1991, which is |m5®maboatm0tentlpaisvsemsu?éﬁteswmer enol i ent's shoul d be
i ncluded in a manner such 30 that the solid or sem solid characteristics
of the |otion conposi Suitableimmaebilizing lgdnts'lfaethmpcesanbinwnﬂbhlmwd‘lpﬁssan

Phc o 12 pagef PSSR B Wl ARG GRS ks>
desired, the oth r|2t‘g‘213)<§ﬁ@¥1t3§' ds, and Gip-Cog: fally aloebokiethaxylates havieg an
factors. The | oaverageafagree of @thexylation Ringity froR2ae0abowr030, Carid Aiktufes’® Of
the eml [ient. Pfheé’;'géfab Prefehrad immobilizing agents include C4g-C1g fatty alcohols,
most preferably selected from the group consisting of cety! alcohol, stearyl
20 alcohol, and mixtures thereof. Mixtures of cetyl alcohol and stearyl alcohol
are particularly preferred. Other preferred immobilizing agents include C4g-
Cqg fatty acids, most preferably selected from the group ¢onsisting of cetyl
acid, stearyl acid, and mixtures thereof. Mixtures of cetyl acid and stearyl
acid are particularly preferred. Still other preferred immobilizing agents
25 include C4g-Cqg fatty alcohol ethoxylates having an average degree of
ethoxylation ranging from about 5 to about 20. Preferably, the fatty
alcohols, fatty acids and fatty alcohols are linear.

- Importantly, these preferred immobilizing agents such as the C4g -

C4g fatty alcohols increase the rate of crystallization of the Iotion causing

30 the lotion to crystallize rapidly onto the surface of the substrate. Lower

lotion levels can therefore be utilized or a superior lotion feel can be

delivered. Traditionally, greater amounts of lotion were needed to generate
softness because of the flow of these liquids into the bulk paper substrate.

Optionally, other types of immobilizing agents can be used in
35 combination with the fatty alcohols, fatty acids, and fatty alcohol ethoxylates
described above. Typically, only minor amounts of these other types of
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WO 95/ 35412 PCT/ US95/ 06532 16

| oti on cdY@BHISHI20on conprises from about 30 to about 80% RETASIHPEBLr abl y
from about 40 to about 75% of the enollient. 2. | mobi | i zing Agent 5

An especially key conponent of the lotion conpositions of the present

i nvention is an agent capable of immobiliggng the enollient on the surface
of the paper to which the lotion conposition is applied. Because the

Conds Lo 1w r g e od (0. dpl (6 SNt Jo%n6r (he tofr] 1t
S w ] u ) O SL.S ..

applied to a t?@g{?gﬂ@;ﬁ?gﬁ@ %@@ﬁ%&@%ﬁ ofheryPes; OE)F"WBB{'@WQS?%?'E,S the

enol | i ent wil | ingludes: palyhygdioxydaity. pcishestars, palyhydeoxy fattyeagid mamidesnandad,

h Llient we . : v . ;

web. Thi s 1 gr Skurée ierbr. 7} 90 e #?afaﬁtds°'f?1"éa?'ﬁ%"§§?%¢*‘”5?r%’ﬁé"ﬁ'&ﬁ*’%@’n‘? cause

undesi r ed- ?ebomﬂ' Hﬁﬁh? ﬁé‘%&ﬁ@ﬂ'@??‘m‘e 93\?&9@%&% Prefrre bydrexy OFgUR: oben 15

bondi ng that t ibeligieacthabtheseciree inydroaxycgrotip(s} rare thdiones<that ty-cresstinkt o a

erollient has R0 Q’@E’Wed%%%@ ERPeSitiosic AB8YLTRE Hasib pAREPED 12, o0,

| otion-like fedNigLi th_!s?n ¢9[epeﬂ§9'§g§ ﬁeehg_@.md_,g@merﬁmslm alse thraugh

i ncreases the hgdtogehlborids; the hydroxyadrotups of tHe keshalgasido esriM ¢if arhiR

oo et o YA B i IR i 2
ool fed This i e beltis AEP BEIBIRE gt Holeulss' fich! IF 1ort LRSI Y Hjedreid’ ' ©
i mrobi i zi ng ageAtorientbempalivescand dmesadki with ane enethee toafosm aclameliainr ou o
this hydrogen ghuctub®niH thils Idnéllar BRBiUré, ZthB hyAPHHA gPAPAESd ARyPERZIRS of N t he

; | . RyPehaif
The ool 11 ent - PRERERIDR Aol MoieGES o Aok eract wiecons ang i

appropri at¥ enangirgarized structune.r ipthis Hpacking airangement, htheshwdrogyl grbupdie

Pho 30" surf adhins SicBhS faimi HpLdtent Boddh witt e colliotd RO ffcithaltficd °
i mobi | zi ng affeBe shyseeen ofuearkenyl) tg Simmopilize| the alcahpls diatytheapapers
Bl ouor 5, 1 aNe. e e A B e et
I n addi t I on toaﬁéﬁ?{ﬂwqﬁ&%@%ﬁ%ﬂww%&{@gas‘b?@géqlﬁ%d’"“ ch'frhe enol | i entg , tg he -
' 20 . Preferred esters and amides will have: three' or more free hydroxy
groups on the polyhydroxy moiety and are typically nonionic in character.
Because of the possible skin sensitivity of those-using paper products to
which the lotion composition is applied, these esters and amides should
- also be relatively mild-and non-irritating to the skin.
25 ~ ‘Suitable polyhydroxy fatty acid esters for use in the present invention
 will have the formula: o |

‘30 wherein' R is a C5-C34 hydrocarbyl group, preferably straight chain C7-Cg
alkyl or alkenyl, more preferably straight chain Cg-C47 alkyl or alkenyl,
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35 imobilizing agent needs to have a nelting point of at |east about
[err] SUBS¥OPsB31HSHEET ( RULE 26) WO 95/ 35412 : PCT/US95/06532

PCT/ US95/ 06532 17 This is so the inmobilizing agent itself will not have a
tendency to mgrate or flow ‘Preferred inmobilizing'agents will have

mel ting points of at |east about [err]. Typjgally, the inmobilizing agent
will have a nelting point in the range of fromabout [err] to about [err].
5 . tThE vi m?espfefe@wftﬁaigmmﬂ ih-r@ﬁmﬁ@wt i @wr@n,%ﬁ@iﬂﬁreamem&h as
possi bl e to keepy,t.he pon fromflow ng i.nto, the interior o e paper
Unfortunately, EnYdH Q/ipﬁyggﬂfq)g yg@ﬁaﬁyég"?'gédh?ﬂngcﬂ is"éfﬂroé:@ﬁ%s?t’ﬁ"br’@ Ak
are difficult toleagbRyirae hixdnoxylsrdicantlyi comnectsd tonthe dhainecénd o isaatleashd e
must be achi evedggpatiBe vigeass !t t g& € dBtiddd ehe e h

i mobi i zing_10 S atgent . o_gﬁ_gl ?zegé‘gn he slg% ceHggbétlﬁOlg gggﬁ, Sgutglyr?ggo"so
hi gh as o cuscPBMEEBARRRY |SHORMSLRUCS, % A FREnGsa  qupllodastiosp, ( galactose)

i mobi i zi ng agesucrosé, dlygoseal kylosengieudtosen ahaktdse, tlactessmutmatiibse and
centi poi ses, pre . L . : 400 alarA at
[err] Suitable I%%@I%Fi&ﬂg% aalgﬁﬁéls%éd#&fﬁg P eglécﬂt ﬁéfén'ﬁggtﬁﬁirgﬁ%ﬁe

15 ~a menber ses@bitek) and @nhydddes elgHaasalcohalsguchy agsarbitap. f atty al cohol s,
Cl2-C22 fatty acids, and Cl12-C22 faity ohol oxyl.at es havi ng an
aver age degree of et h@f(‘?l‘g??% %@&%pﬁyﬁﬁrfxy?ag&%ﬁlgﬁ,ergn r 5 the
t her eof . Pr ¢Der r présentinvehtian compgises certairl sorbitan @sters, praferablyl thersarbitamost
preferably selec h I WStd o] A 20
al cohol, and m x%ﬁrgggsbf?é%m QW?@?Q% hZfdcg%'ypegﬁé%%]gﬂrggﬂgpggﬁw&
al cohol are parttheyl afe jypieallyemanufactuied; thess sorbitan estass| usualy coraprise
i ncl ude C16- Cl8nfialifes gFThéHo-, 8 Stri-Pétef estall. YREpreRehRAtive 'exalviplés 6f Slifable
consi sting of -cetélyam d,, stearyl am&:ﬁ and i’nxtureaeet heé??‘}‘{ Mxture.? of
cetyl acid and sPRitan esters dpﬁmﬂﬁr SP@itan, paimitales  (&.9., )ngorbitan
~preferred i Sobi siearatgs 4gant SPAN 60), narid: sorkiitanr behermtes; that comprisé loneybrt es
havi ng an averag t hax wlatels \ f Lt out. 20.
Preferably, the ﬁ.'g??%?gﬁec%o&%s.,', &%‘?ﬁ'g%f@%@’g?aéfﬁﬁbg‘?ggﬁ% g%srtggr :éh%ar.
| nportant iy, theSerbiapfreene dinapditrirpalmilatey Gorkitan, piengs, dircand) Gi-stearate,
- sorbitan mono-, di and tri-behenate, as well as mixed tallow fatty acid
~ sorbitan mono-, di- and tri-esters. Mixtures of different sorbitan esters can
20 also be used, such as sorbitan paimitates with sorbitan stearates.
' Particularly preferlfed sorbitan esters are the sorbitan stearates, typically as
a mixture of mono-, di- and tri-esters (plus some tetraester) such as SPAN
60, and sorbitan stearates sold under the trade name GLYCOMUL-S by
Lonza, Inc. Although these sorbitan esters typically contain mixtures of
25 mono-, di- and tri-esters, plus some tetraester, the mono- and di-esters are
usually the predominant species in these mixtures.

Another class of suitable polyhydroxy fatty acid esters for use in the
present invention comprises certain glyoeryl monoesters, preferably glyceryl
monoesters of Cqg-C22 saturated fatty acids such as giyceryl

30 monostearate, glyceryl monopalmitate, and glyceryl monobehenate. Again,
~ like the sorbitan esters, glyceryl monoester mixtures will typically contain
some di- and triester. However, such mixtures should contain
predominantly the glyceryl monoester species to be useful in the present
invention. ' '

35 . Another class of suitable polyhydroxy fatty acid esters for use in the
present invention comprise certain sucrose fatty acid esters, preferably the
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C18 fatty alcohols increase the rate of crystallization of the |otion

causi ng Y0912 otion to crystallize rapidly onto the sROTAIN9S/06532 he
substrate. Lower |otion. levels can therefore be utilized or a superior

|l otion feel can be delivered. Traditionally, greater anounts of |otion were
needed to generate softness because of thgoflow of these liquids into the
bul k paper subst rat e. Optionally, other types of inmmobilizing.agents can be

~used in 35 cIp glsammté&féﬂy%dldtéslfer@'dfosuﬂrése f Fucrost hibhoesiers

al cohol et hoxy ?U%%ﬁ%&?g?‘ﬁuﬂﬁ‘% C ulclr% onl éggggoarteagg nggcrgset hese.

ot her types of
PCT/ US95/ 06532 magalawrete. |.i zi ng agents woul d be used (i.e., up to about 10%

of the total inmobiljzi nt) es of these other types of

i mobi | i zi ng agent sSPHEB'ngg mﬁmdf"&/ acid (gmigesd frs usesin ﬁbEyDSRﬂGOky
fatty acid8sanm ireentienilihatve tresfordalazof . - To be useful as imobilizing
agents, the polyhydroxy 5 npiety of the ester or am de shoul d have at

. least one free hydroxy group. It is believed that these free hydroxy
group(s) are the ones that co-crosslink through hydrogen bonds with the
cellulosic fibers of the tissue paper RD which the |otion conposition
I s applied and hono-crosslink, also th ugh qidrogen bonds, the hydroxy
groups of the alcohol, acid, ester &2 t hus entrapping and

i mobi |i zing.the other conponents in the Iotlon matrix. It is also believed
that nol ecul es such as long chain fatty al cohols can orient thenselves and
interact with one another to forma lanellar structure. In this lamellar
structure, the hydroxyl groups and al kyl .chai ns of nei ghboring al cohol

nol ecul es orient and interact with one another to form15 - an organi zed

structure. 10 n wheeinpRkisnd, aCr1aﬂqehydrocarbyhe2#twdrm§ypthy§1r @-ipydrogypropyl,

oo ﬁyB?ETymﬂ"&Qﬁmy tholindel Br Bhbiie@ heRRurs prdidfily €126y 4160 tég
surface. Si nceMethoxyethyhops methoxyRiopyl, cmare hpfﬁfél'abbéf% r e Cgoaiky n@ls
anchoring and/ nretmdnypkcﬁyl 7 ahbstnpreferably eqvalkyie(ile. Wnbkhmceﬂ imetR&ky

(he'pot sy AR, CEHL i By by S R G °

alkyl or alkenyl, more preferably straight chain Cg-C17 alkyl or alkenyl,
most preferably straught chain C11-C17 alky! or alkenyl, or mixture thereof;
andZisa polyhydroxyhydrccarbyl moiety havmg a linear hydrccarbyl chain
with at least 3 hydroxyls directly connected to the chain. See U.S. patent
5,174, 927 (Honsa), issued December 29, 1992 (hereln incorporated by

20 reference) which dlsclcses these polyhydroxy fatty acid amides, as well as
their preparatlcn

The Z moiety preferably will be derived from a reducing sugar in a
reductive amination reaction most preferably glycityl Suitable reducing
sugars inciude glucose fructose maltose, lactoss, galactose, mannose,

25 and xylose. ngh dextrose corn ‘syrup, hlgh fructose corn syrup, and high
maltose corn syrup can be utilized, as well as the individual sugars listed
above. These com syrups can yield mixtures of sugar components for the Z
moiety.

- The z mouety preferably will be selected from the group consisting of
30 -CH2-(CH0H),-,-CH20H -CH(CHZOH)-[(CHOH),M }-CH20H, -CHoOH-
CH2-(CHOH)2(CH0R3)(CHOH)-CH20H, where n is an integer from 3 to 5,

SUBSTITUTE SHEET {RULE 26)



Because of the possible skin sensitivity of those using paper products to
whi ch the WO9S@#1eonposition is applied, these esters and Z6THS858553| d
also be relatively mld and non-irritating to the skin. 25 Sui t abl e
pol yhydroxy fatty acid esters for use in the present invention will have
the fornmula: 30 wherein Ris a [err] hydrakarbyl group, preferably
straight chain [err] Lal kyl or al kenyl, nore preferably straight chain [err]
al kyl or al kenylandsﬂgf’p! HiofME cpsiiRar lipbiatic Mtynosactifarite. 3MésPpreferred are the

PCT/ US95/ 06532 erapl koh ' 3 7 al k
al-kenyl, or mi xt]@?’ggtﬁ ‘é‘f‘%@% ﬁr@bi %a'gkg%r'gﬁ§5&g@y*ﬁ\?§i€§ﬂ%%'ﬂ: rrgi e%/y ﬁ;vi ng a
thr ocar bél chai n Wi tih t?é db@&étf?ﬂn(}i|59§1w B8 Yiop é@klafrfyré,lﬁl-n?édlﬁ?@%sﬁxg ,CNll he
chain;, and nis . i : ups_capn be, derjved Tro S
such as gl ycer OI&OQW a@@ﬁ%@@i’%tﬁ%@"; ’@gg‘é{ﬁ?’%’&@n’ ' BQmPEBWH@wW& ‘2.
Imatl t odext r 0s®, gwdmmem:]lsu c8n he selected lq/pm\éde,ffqucﬁxasrapl_e,nabmide_s, I
t , : ] . . A t ..
act ose, MRNNOSestaBfhnfHES,NT mgﬁg,ar IQhFé?’Higb& z ﬁﬁgrbﬁgﬁﬁoag%ﬁﬁcarﬁﬁhé 0

malitol, mannitol .and sorbitol: anhyd . S such as

sorbitan. One CIE@Q‘R@W'&H- ttﬁ@?"éarblﬂey"hﬁg/oibef. mgjetycean bet trdsoxyglucityd 21,

tEe 10 ) pr esentdeoxyfruclityly c d+d@oxy maltit)drta‘l-dee»jlbd:ttdtwn eﬁ-tlebxyga!?aft r abyy

the sorbitan est aci ds. Because of the nmnner
é‘é@yﬂi‘an f‘t?g/ %o&?@c‘é!tg{rr@ﬁ 1244y

in which they are typlca man ese sorbitan esters usually

conpr | se, QU e of THY frost oot polyfichon? it Seid WSS Yl coigaP' °°

of suitable sorbgtan esters include 'sor e.g.,

sorbitan 15 st!@9Pdles (e.g., SPAN 60), and sorbitan behenates, that
conprise one or nore of the nono-, di- and tri-ester versions of these
sorbitan esters, e.g., sorbitan nono-, di- and tri-palmtate, sorbitan
mono-, di- and tri-stearate, sorbitan nmono-, di d tri-behenate, as well
as mixed tallow fatty acid sorbitanQrofd-, di} Odhd tri-esters. M xtures of

different sorbitan esters can Zng_ﬂDiﬁ_QgtEs %_' L@Pi orbi tan
palmtates with sorbitan stearatées. Parti rererred sorbitan esters
are the sorbitan stearates, typically.as a mkturégof nono-, di- and
tri-esters (plus sone tetraester) such as SPAN -

15 wherein R1 is methyl or methoxypropyl; R2 is a C44-C47 straight-chain
alkyl or alkenyl group. Thesq include N-lauryl-N-methyl glucamide, N-
lauryl-N-methoxypropyl glucamide, N-cocoyl-N-methyl glucamide, N-cocoyl-
N-methoxypropyl glucamide, N-palmityl-N-methoxypropyl glucamide, N-
tallowyl-N-methyl glucamide, or N-tallowyl-N-methoxypropy! glucamide.

20 ~ As previously noted, some of the immobilizing agents require an
emulsifier for solubilization in the emollient. This is particularly the case for
certain of the glucamides such as the N-alkyl-N-methoxypropy! glucamides
having HLB values of at least about 7. Suitable emulsifiers will typically
include those having HLB values below about 7. In this regard, the sorbitan

25  esters previously described, such as the sorbitan stearates, having HLB
values of about 4.9 or less have been found useful in solubilizing these
glucamide immobilizing agents in petrolatum. Other suitable emulsifiers
include steareth-2 (polyethylene glycol ethers of stearyl alcohol that
conform to the formula CH3(CH2)17(OCH2CH2)nOH, where n has an

30 average value of 2), ‘sorbitan tristearate, isosorbide laurate, and glyceryl
monostearate. The emulsifier can be included in an amount sufficient to

- solubilize the immobili'zing agent in the emollient such that a substantially

-SUBSTITUTE SHEET (RULE 26)



60, and sorbitan stearates sold under the trade nanme GLYCOMJUL-S by Lonza,
I nc. AltwWagsisizese sorbitan esters typically contain m XrCIess0és325
nono-, di- and tri-esters, plus sone tetraester, the nono- and di-esters
are usual ly the predoni nant species in these mixtures. Another class of
sui tabl e pol yhydroxy fatty acid esters fo§ use in the present invention
conprises certain glyceryl nonoesters, pre%erably gl yceryl nonoesters of

Cl6-C22 t i - ' - ' ' |
ronopal m ate. "omgoanedusfiars i Baingtl Y © (FHt eXdmpid b 3bBRMIGe 1 C Y|
gl yceryl rmnoeﬂ"&"re_nplﬁﬁ@ymmeﬁ'ﬁigiiéﬁa’@‘dgmpﬂtrgﬁﬁﬂ" that wilhgormalyest er .
Howeve{ , such not vr_:ettrigtb alsingle phastatmlm’u,rbr_ wdlb rienintd % sihglggbusﬁ »Hixtu? .
nonoest er spec ' re v .. Anot her
Caes of sut calpan e Eddiagy r, 26 BE £0°F el B sh@itetni2 snd socktdl ' "'
i nventi on Sonpiristearate asthe emulsifiee fatty acid esters, preferably the VO
95/ 35412 . e o PCT/ US95/ 06532 20
Cl2- C22 saturated f L0 ARRUN %fsmgb'!i?mgu@%et.haE@PH@gﬁbﬁ'&&ﬂe@r5‘ the:
part : cul arly plotibar cemipesition nwilLidispendr oaeanvardetye of afactors|d irscladiﬁgethe

te. L des itd ) ALk P OF 1USE. | resent
50"} Avent § on PRVEHIEE SRSNENE okl thy BAnteuR iforifiting " dodr, bUSVBHCT 1)
hydr ocar byl , 2Whethes gpamyisifiep is,teauired o solubilize-theoipymebilizingragemb jry theopy |
or a m xtuyoe té&moieht, the dthéraEdmposerits i lthe lotioheedmpaation land' like factors.

oref or abl y. C1' THRyRid Someafibn) S3r oofiprsR. feomr epdit. St lvait, 90%SLine 1~

hydrocar byl grimwpobifizingeagénty Rrefergbly, ¢hei lotiprrcdmpdsitioral dophprivesafrsany| |

o, o 1 S ibontend s gty oS0 TR,

strai ght chain, &

pol yhydr oxyhyd¥¥pebilizing agedt.y having a |inear hydrocarbyl chain with at

| east 3 hégroxyl s directly connected to the chain.- See U. S. patent 5,174,
927 (Honsd), issued Decenmber 29, 1992 (herein-incorporated by

3. Optional Hydrophilic Surfactant

In many instances, lotion compositions according to the present

invention will be applied to tissue paper webs that will be used as toilet

tissue. In such cases, it is h_ighly desirable that the paper web treated with

20 the lotion composition be sufficiently wettable. Depending - upon the

particular immobilizing agent used in the lotion composition of the present

invention, an a_dditional hydrqphiiic surfactant (or a mixture of hydrophilic

surfactants) may, or may not, be required to improve wettability. For

example, some immobilizing agents; such as N-cocoyl-N-methoxypropyl

25  glucamide have HLB values of at least about 7 and are sufficiently wettable

' without the addition of hydrophilic' surfactant. Other immobiliiing agents

such as the C4g - C4g fatty alcohols having HLB values below about 7 will

require addition of hydrophilic surfactant to improve wettability if the lotion

composition is applied to paper webs used as toilet tissue. Similarly, a

30 hydrophobic emollient such as petrolatum will require the addition of a
hydrophilic surfactant. s |

| Suitable_ hydrophilic surfactants will be miscible with the emollient

and the immobilizing agent so as to form homogeneous mixtures. Because

of possible skin sén_sitivity of those dsing_ paper products to which the lotion

35  composition is applied, these surfactants should also be relatively mild and

SUBSTITUTE SHEET (RULE 26)



20 ref erence) which di scloses these pol yhydroxy fatty acid am des, as
wel | as t hWPS34125 ation. The Z moiety preferably will bePGBUSIMMSEZ om a
reduci ng sugar in-a reductive am nation reaction; nost preferably glycityl.
Sui t abl e reduci ng sugars include glucose, fructose, naltose, |actose,

gal act ose, mannose, 25 and xylose. Hi gh ®Xtrose corn syrup, high
‘fructose corn syrurgh_aand hi mal t ose corn syrup can be utilized, as well

] h . . It
as the indivi dudlOrsiateg F%gttﬁﬂ #98ve. Tyrirally, doese Jwdipehiliasyfactantsi ateur es
~ of I sutgazI fCOWDOP@mmofhiortot be .rbt rqﬂl)eh!bn-iﬁhatiﬂg-lt@itﬁé ki, efutr #1686 \tovévdid lmher]
sel ected from ' c : L Terr] lerr rr
where niis an i nSHETAPIEREE bhie Brpulioanst-blg. preflbtioginbnsie tignath
95/ 35412 L 4 inni $oots i : W d
"R3-is Hor a_cyc i C Q?uﬁt?le Hg? ,'log 'Frrg"r’l'(gaﬁatarc‘tﬁaWI_lu.cfee. s‘l{%ss?%)méfl fer r@@?%rggz_%ﬁ%n
glycityl s whare hejletian %ﬂ‘ﬁlqsﬁmdﬁlﬁpﬂi'ﬁﬁrt? tﬁﬁ'*ﬁﬁﬂﬁ&@e@ weh apd will typically pe,

for exanple, N ndveyHLBNahidy in the-rangeiof ifronNabeab4 4o dboubi20y ppdferably from
N- 2- hydr oxyet hyl

- | N 22 L
el ected t o pr oVt T i SNE 28! ¢ behrmibratofy, 1held olibHic suffechAlh Wi
| aurami des,  nyrypically have melt temperatares, greateri thanithe dempgratutesFemmoniy c.
ThedZ mo: ety calneﬁ&:uht%haxmiqg: isic)fhgle,zsh DI frﬁél%bhﬂisir}g, landieReyoRtisdue/ | .
L LSRR . ot s o EFCL B Foowe e oo
aCiﬂ ami-des lhasturructguewul preferabiy.: hdver mjelting ;lxﬂhtlsr sinﬁlalirﬁtcr ]tll'mbse roft thd or
et hoxypr of ; s a or al Ken roup.
These iyﬁcl l%e Nﬁ'ﬁ%’?f"'ﬁ@r#&%hﬁ p%%?gﬁ{ﬁoee%& 'aurzl - N- net hoxypr gpyl >

|.  do. N cocoyt- Aol _
Gl Ucan de. N pal m v TR h"é‘x”y'%*?@?“fﬁj*‘"%?#ﬁ‘é“ i '?ﬁ?“?‘o%"ﬁ‘ﬁ““"sh°f the
gl ucani de, or N-P ,.?P/Bt/wmvﬁnmmmyﬁ%pg a

k@&lmﬁ%_ Yigiycaside” ‘Sihers as
15  described in U.S. patent 4,011,389 (Langdon, et al), issued March 8, 1977;
* alkylpolyethoxylated esters such as Pegosperse 1000MS (available from
Lonza, inc., Fair Lawn, New Jersey), ethoxylated sorbitan mono-, di- and/or
tri-esters of C42-C1g fatty acids having an average degree of ethoxylation

of from about 2 to about 20, preferably from about 2 to about 10, such as

20 TWEEN 60 (sorbitan esters of stearic acid having an average degree of
ethoxylation of about 20) and TWEEN 61 (sorbitan esters of stearic acid
--having an average degree of ethoxylation of about 4), and the condensation

~ products. of aliphatic alcohols with from about 1 to about 54 moles of

- ethylene oxide. The alkyl chain of the aliphatic alcohol is typically in a

25 straight chain (linear) configuration and contains from about 8 to about 22
carbon atoms. Particularly preferred are the condensation products of
alcohols having an alkyl group containing from about 11 to about 22 carbon
atoms with from about 2 to about 30 moles of ethylene oxide per mole of

. alcohol. Examples of such ethoxylated alcohols include the condensation
30 products of myristyl alcohol with 7 moles of ethylene oxide per mole of
alcohol, the condensation products of coconut alcohol (a mixture of fatty
alcohols havihg alkyl chains \éarying in length from 10 to 14 carbon atoms)

with about 6 moles of ethylene oxide. A number of suitable ethoxylated

| 'aldéhols are cor‘nmer'cially _aVailabIe. f including TERGITOL 15-S-9 (the
35 coridensation product of C14-C1s linear alcohols with 9 moles of ethylene
oxi'd"_e), marketed by Union Carbide Corporation; KYRO EOB (condensation

o -



20 As previously noted, sone of the inmobilizing agents require an
enul si fi eWIWR5413| ubilization in the enollient. This is pRCTiUSHM/SI t he
case for certain of the glucam des such as the N-al kyl - N-rret hoxypr opy!

gl ucam des having HLB val ues of at |east about 7. Suitable enulsifiers wll
typically include those having HLB val uesggel ow about 7. In this regard,
the sorbitan 25 esters previously described, such as the sorbitan

st ear alt es, ha;nplrgdthdttBof/am 18f Ilﬂb@ufalcbrfblsﬂwutr?%? Aanes BPeétIPﬁ:HQdoklasf ul-in
ilizin Zjn

28. tjabl e em%l spﬁﬁfgfﬁimg g@? t#\ 9 ﬁ}?@?y ?hy{r@ni‘%éﬁgil and rame ,

st earyl al coholsuffagtants masketed by Shell §hemicalGEB (| GMDaHGUREHRIEADOD25-1Pere n -

has an 30  avqeadensatiss pPoduet of @9%&?1 ﬁnéér'é%&‘?dlé‘mh fzsl‘ﬁﬁiysbdf%ql;%%ﬁ% ate,

SRR T K o

RGISOERION PIOdEt oofo e 3 JINArt hat
a substanti al | ylGSibe&TWIth/65 SididsTof éthiyienadixide thabhas bdealdistilled (topped) to

PCT/ US95/ 06532

appr oxi mat ol y '3'? 08 T byl ?‘%ﬁ@?ﬁgiﬁﬂﬁcﬁhﬁﬁ""‘?@ 59 gidtoe m
that will nornSH@ctapts marketeg; by B g$ﬁg@@"ﬁa-h&'b@aﬁlﬁwﬂfr ELURAF GBA-t3& @o a
singl e phase nicohdemsationnpidtticbdtid Qg sfraidPitockiairh alcoholiwith! iy ﬁ'foles of

h- d I Th
?%‘Lff.zﬁﬁé“agifﬁ@%a&@%u (it @fti‘rﬁ}ﬁﬂ&mﬁ“ §irtastarits, 3 Saigran | |
depend on a vaﬁtflmqlatedfaimhﬂls,sluclmGSUNEﬁip@heﬁs?ftcatmI:\tAsgo éunvtioneas aIkyI f
i nvol ved, the Emol IG%BP 4 Of Pr fé&%ﬁﬁf%ﬁ [ | er
RS R dpattvsingvon gt sty oo o
conposi tion caBrf FeI(l.ee Sreeretnbm;taﬁdteruabeU(u e80°(§él§'f-fd)ebe Qb &diafiy

t. Prgf h t Qsy n, c ut t 0 "about

500 most o ot BreLBTyty A mBfrS AP B30 pisanoad SRRy alcohal sBiowiateR tgan:

- 15 3. Opt i on8@N avpagepdegree abethoxytation of from about 10 to about 20 may aisobe
used as the hydrophlllc surfactant -

Another type of sultable surfactant for use in the present mventlon
_ includes Aerosol OT, a dioctyl ester of sodium sulfosuccinic acid marketed
20 by American Cyanamid Company.

Still another type of suitable surfactant for use in the present
invention includes silicone copolymers such as General Electric SF 1188 (a
copolymer of a polydimethyisiloxane and a polyoxyalkylene ether) and
General Electric SF 1228 (a silicone polyether copolymer). These silicone
25 surfactants can be used in combination with the other types of hydrophilic
surfactants discussed above, such as the ethoxylated alcohols. These
silicone surfactarits have been found to be' effective at concentrations as
low as 0.1%, more preferably from about 0.25 to about 1.0%, by weight of

the lotion composition.

30 The amount of hydrophilic surfactant requnred to increase the
wettabtllty of the lotion composition to a desired level will depend upon the
HLB value and level of |mmob|hzmg agent used, the HLB value of the
surfactant used and like factors. The lotion composltlon can comprise from
about 1 to about 50% of the hydrophlllc surfactant when needed to increase
35 the wettability propertles of the composltlon Preferably, the lotion
composition compnses from about 1 to about 25%, most preferably from

‘SUBSTITUTE SHEET (RULE 26)



In many instances, |otion conpositions according to the present invention
will be apMNO®PS#3 tissue paper webs that will be used as tROTES95M683zUe. | n
such cases, it is highly desirable that the paper web treated with 20 the
| oti on conposition be sufficiently wettable. Depending upon the particul ar
I mobi |izing agent used in the lotion conpo2tion of the present invention,
an additional hydrophilic surfactant (or a m xture of hydrophilic
surfactants) myabeut ytna@boub@0%qof theel hydropiiticvsurfaztdrabwhehyneedsd to
exanpl e, some i NAPéddeZwBlamifgNt S, such as N-cocoyl - N-nmet hoxypropyl 25

gl ucam de have HLB val ues of at |east about 7 and are sufficiently wettable

W t hout the addition of hydrophthes g%[d‘rgq:c@mﬁ@ng-,{ger I mmobi | 1 zi ng agents
such as the Cl6 - C18 fatty al cohols having: val ues bel ow about 7 will
require addition of hhdtierphesmpositioisicecamt compriser oterwaiptiohal | déompdndrits

| otion conposgiti fpidtivapidsbR it ¢ ' S as.t0L |l .1 SsSue.
SSmlarly, a 30 %'633'? ogﬁgﬁﬁg 'i%nﬁﬁgﬁtf @g;é:wga?ﬂgeﬁt'%ﬁgtﬁtn}% ﬁybl?eqar‘?éet he

addi tion of a hyGPUQRal| icompeneats d.ﬁF'Pgs.iw%tsf-e Viscesiy hi | medifiers, a pesfiumesyi | |

be m sci bl e wi t hdisinfeetant | antibactenidl t dctivesnghdrinacogticsd caétivies, afini FohAérs,

paper pr oduct s 1 Secorats; Msftiftrsh Eihinbeis SBVBARS ana tnd) e A, gition.
surfactants shou@bilizets gan peladdeddpyenhiangedhe sbelfdife DUte RtERTCHMbbSHIGH)
WO 95/ 3 2 ivati ; : 5

5/ 3541210  such as cellulose der;vatllv?s, proﬁelgsé i{l’ld Iecntnﬁcﬁgpéﬁrﬁﬁ&@ é\%{%&ﬁ o

non-irritating to the skin. . Typlca , - hese hydro urract

noni oni ¢ to be nBt® ¥ellyknawn in ﬁ)q a2 ﬂé Q‘{S" ves g suchpfarmulationscand can be her
undesirabl e ef f eemplayedtiheappropriate Emicunts ¢n ¢he IdtiAUCIMPOSitiois bE e pFesent
strength. Sui tab{ eﬂﬁ&il onic surfactants will be substantially nonm gratory

after 5 -the Ionlgon conposition is applied to the tissue paper web and

will typically have HLB val ues in the range of from about 4 to about 20,
preferably from about 7 to.about. :20. To be nonmi gratory, these nonionic

surfactants18i || typicgal | yTrieatifg W%@d&ﬁ'\ﬂitﬁl%’ﬁoﬁr%ﬁsiﬁ&@” the
t enperatures comonly encountere uritng storage, | : r-chandi si ng,
and use of tissue 10 In jpreparing dotioried paper. prRiduckaiccolding foethe - prdsant hi s
regard, these nop\ghiién, the. lotion composition is applied to at least one surface of a
tissue paper web. Any of a variety of application methods that evenly
distribute lubricious materials having a molten or liquid consistency can be
20 used. - Suitable methods include spraying, printing (e.g., flexographic
printing), coating (e.g., gravure coating), extrusion, or combinations of these
application techniques, e.g. spraying the lotion composition on a rotating
‘surface, such as a calender roll, that then transfers the composition to the
surface of the paper web. The lotion composition can be applied either to
25 one surface of the tissue paper web, or both surfaces. Pr'eferably, the lotion
- composition is applied to both surfaces of the paper web. '

The manner of applying the lotion composition to the tissue paper
web should be such that the web does not become saturated with the lotion
composition. If the web becomes saturated with the lotion cdmposition,

30 thereis a greater potential for debonding of the paper to occur, thus leading
. to a decrease in the tensile strength of the paper. Also, saturation of the
paper web is not required to obtain the softness and lotion-like feel benefits
from the lotion_ composition of the present invention. Particularly suitable
application methods will apply the lotion composition primarily to the
35  surface, or surfaces of the paper web. '
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surfactants will preferably have nelting points simlar to those of the

i mobi | | 2VQ853tht s previously described. Suitabl e noni onPcT/usssiessezant s f or
use in lotion conpositions of the present invention include

al kyl gl ycosi des; al kyl gl ycosi de ethers as 15 described in U S. patent
4,011, 389 (Langdon, et al), issued March 8g 1977; aIkyIponethoxyIated
esters such as Pegosperse 1000Ms (avail able from Lonza, Inc., Fair Lawn,

:c\le}/therseé) het hoxyrrnéadtuér%birbasurnggmgp bdﬁoxﬁ’éﬁjfd)fhnetg#éqnef abou?%é{cw
a acCl as a "

abou%/ 20, pref le’é]gYe?]P%ﬁ?é%bL??eg {-& &ho QS@H WERS Igtion
(sorbitan estecomppsitionds appliad i amalmgntioffmmrabgatﬁmabeub.’so%tﬂiy)wﬂgml on
of about 20) aafithﬁfﬂﬂﬁ de“r%éﬁtp fEreih) heﬁotgineﬁsrhaoaﬁdserg.g;%@%p Mot <

aver age de% ee of ei e con

of aliphati’c aPEYH “F d‘?ﬂdﬁ?’gbhoﬁﬂl%ﬁls@#e cangr web
oxi de. Thehal kyriost Ipaefaraﬁly tfmm abophaolto abloub 164 by Weigmcefbthe WBb? Qé%n -
strai ght chain aDou 0 ,abou
car bo% at ons. é|£ |\FH€F Qrg:lét;i‘ér‘éggmﬁégi ﬁﬂ%%‘ﬁgéﬂ‘éé{‘gq%ffnﬂ?%&&gg sigg
al cohol s havi ngofémsg Oépedibeéeﬂtman itgyter thertisse papet, yeb domnnsmaear bon
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point after it has been dried. For example, the lotion composition can be

20 applied to the tissue paper web _a’fté_r. it has been creped from a Yankee
dryer, but prior to’ calendering, i.e., before being passed through calender
rolls. The lotion composition can also be applled to the paper web after it
has passed: through such calender rolls and prior to being wound up on a
parent roll. Usually, it is preferred to apply the lotion composition to the

25  tissue paper as it is being unwound from a parent roll and prior to being
wound up on smaller, finished paper product rolls.

The lotion composition is typically applied from a meit thereof to the
tissue paper web. Since the lotion composition melts at significantly above
ambient temperatures, it is usually applied as a heated coating to the tissue

30 paper web. Typically, the lotion composition is heated to a temperature in
the range from about 35° to about 100°C, preferably from 40° to about ,
80°C, prior to being applied to the tissue paper web. Once the melted
lotion composition has been applied to the tissue paper web, it is allowed to

: cool and solidify to form solidified coating or film on the surface of the

35  paper. - B - - |
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upon the desired coat weight, .l_lne speed, and lotion viscosity. Both the
gravure and offset cylinders are heated to keep the lotion molten. These
gravure and offset cylinders rotate in the directions indicated by arrows 16a,

 18a, 20a and 22a, respectively. As shown in Figure 1, offset cylinders 18

25

a0

35

and 22 are directly opposite and parallel to each other and provnde anip

area indicated by 23 through whnch web 1 passes.

Posmoned beneath gravure cylmders 16 and 20 are fountain trays 24
and 26, respectively. Hot, moliten (e.g., 65°C) lotion composition is pumped
into- each of these heated trays 24 and 26 to provide reservoirs of the
molten lotion composition, as indicated arrows by 30 and 32, respectively.
As gravure cylinders 16 and 20 rotate in the directions indicated by arrows
16a a_nd 20a within reservoirs 30 and 32, they pick up a quantity of moiten
lotion composition. Excess lotion on each of the gravure cylinders 16 and
20 is then removed by doctor blades 34 and 36, respectively.

The lotion composition remaining in the heated gravure cylinder cells
16 and 20 is then transferred to heated offset cylinders 18 and 22 (rotating
in the opposite direction as indicated by arrows 18a and 22b) in nip areas
38 and 40 between the respective pairs of cylinders. The Iotion
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about 10 WQ%¥dlx 20% of the hydrophilic surfactant wherPGRE¥NSH6S?

i ncrease wettability. 4. Q her Optional Conponents Lotion conpositions
can conprise other optional conponents 5 typically present in enollient,
creans, and lotions of this type. These op8i onal conponents include water,
Vi scosity nodi fiers, perfunes, disinfectant antibacterial actives,

phar maceut i cal canposition tfarisferfed teeoffset dyimdars esandR2 48 thed Simuitahebudgnt s,
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products accor @f22.to the.present. invention, the |lotion conposition is

applied to at least one surface of a tissue paper web. Any of a variety of
appl i cati on met hods Figufe 2.llustrates an aliemative preferrad; metheﬂ. igvelvingy sley” a
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sprayi ng t¥e | enddhercadpamed anoupd turning ealli 104. sEramdurninguecll 04 avetaﬂ@hder
rol I, that thefs tiRaHE84Std fsaowqm gde%ahﬁ { Seagiph f08° wHerb he ABfidn “eb-

The |Ot|0n conmposi ti on can I ther one_surtace O

ti ssue paper weBMPEEition:iH then FEE ] tobathesides of the,web: Aller legvingsstation | s ‘
applied to botHosuwebCI® Isdcomes # Ritiohedateb Haicaledby 08! Latiohet web 163

ot on compos! 14 fnhddiub Hﬁﬁ#@ﬁ%ﬁﬁ%%ﬁ%z%ﬁf’ﬁ#\ﬁ (r??eé‘?\aaa%at Retise 9°°
sat ur at ed 8 t hindicated by@amrawA@a).t i on, 30 there is a greater potential for
debondi ng of the pagfr to occur, thus leading to a decrease in the tensile

strength of the papétation 198 comprises ARAIpPT FP@%&QF oxfeuders 1R anddddred to
obtai n the sof Extradennt2 hasiapnelbhiiateticstot bm\aﬁdtaswébwhtdmngfshr@ae 118,

conposition of gLhGad §35 Limiry HasCln &1 SﬁéétSH' &1 ¥20"4d"Y Web contacting
surface 122. As shown in Figure 2, ‘extruders 112 and 114 are oriented
20  such that surface 118 is in contact with one side of web 101, while surface
122 is in contact with the other side of web 101. Hot, molten (e.g., 65°C)
lotion composmon is pumped to each of extruders 112 and 114 and is then
extruded through slots 116 and 120, respectlvely

_ As web 101 passes over the heated surface 118 of extruder 112 and
25 reaches siot 116, the molten lotion composition extruded from slot 116 is
applied to the side of web 101 in contact with surface 118. Similarly, as
web 101 passes over heated surface 122 of extruder 114 and reaches slot
120, the molten lotion composition extruded from slot 120 is applied to the
~ side of web 101 in contact with surface 122. The amount of lotion
30 composition transferred to web 101 is controlfled by: (1) the rate at which
" the molten lotion composition is extruded from slots 116 and 122; and/or (2)
the speed at which web 101 travels while in contact with surfaces 118 and

122, - :



application methods will apply the Iotion conposition primarily to the. 35
surface, WOXBS#12ces of the paper..web. SUBSTI.TUTE SHEET ( ROTAUS2EP6532 \\D

95/ 35412 _ PCT/ US95/ 06532 26 The
| otion conposition can be applied to the tissue paper web after the web has
been dried, i.e. a "dry web" addition nethpgl. The |otion conposition is

applied in an amount of fromabout 2 to about 30% by weight of the tissue

" paper web. Preferably, the l.otion conposition is applied in an 5 anount
of from about 5 to about 20% by wei ght of the tissue paper web, nost
preferably from a ATIOGNSHOF T ﬁREﬁARNEIO%lO)F EOCHONED‘it ively

|ow | evels of lotio B :
softness and | oti on-TTR &S not

saturate the tissue Wﬁé’%lléﬁhgté?essb“étlfﬁﬁlllﬁéfréﬁéné Bﬂreﬁhﬁﬂt%%ﬂ?ypa per with,

wettability_ and articul ar are _subst an
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of distribution, etc. of the lotion co can vary over the surface
paper whb can Ezz*eeér@r—m—m—%mp LRGP OR AR CORPOSIONS? ot on compos tion,
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Table |
Lotion A Lotion B
’ Component Weight % Weight %
White Protopet® | 49 | 39
18 |
Cetearyl Alcohol 35 - 40
Steareth-10 15 20
Aloe | 1 1

B. Preparation of Lotioned Tissue by Hot Melt Soraying
| Lotions A or B are placed into a PAM 600S Spraymatic hot melt
20 - spray gun (made by PAM Fastening Technology, Inc.) operating at a
temperature of 90°C. Twelve inch by 12 inch sheets of tissue paper
substrate are spray coated to the desired lotion level on each side of the
substrate. The lotioned tissues are then placed in a 709C convection
oven for 30 seconds after each side are sprayed to remove volatile

SUBSTITUTESHEET (HULE 26)



ti ssue paper web. Since the lotion conposition nelts at significantly above
anbi ent tWO98BSMIUres, it is usually applied as a heated cPeI/USP06532t he
~tissue 30 paper web. Typically, the lotion conposition is heated to a
tenperature in the range fromabout [err] to about [err] preferably from
[err] to about [err] prior to being applied to the tissue paper web. Once
the nelted | otion conposition has been applied to the tissue paper web, it

is allowed to co I f | i . t he
surface of the B?mﬁéﬁbrg? a%égfrguﬁé@%%b %{‘JLC‘EQ ?8& tﬁ%\oﬁgg%ﬁ?gﬂe

PCT/ US95/ 06532 2R3RS{ ying lotion conpositions of the present invention
to tissue paper webs, gravure coating % usi on coating nethods are
preferred. Figure 1 illustrates one sug‘—ﬁé—éﬁed met hod i nvol vi ng gravure

coating. Ref errlﬂg titebhiiibR of Lofiod tio/€ Wweb 1 is unwound from parent-
tissue 5 roll (WganﬁTﬁ%‘%%Twlndlcated by arrow 2a) and

advanced arund t ur 1A watdrdtde létiofr compbsitioh Lotish C) fs mads bly m&.r@wgam to

appl 1 ed Lo bot h CRdBRed ({4, Wt Biebrens, if s Vel sereertages frowdes
| oti oned web i ndTabledbalow3 Trucnompmmearemmbmdratmrlememtumn adrning

Il 8 and th
in the directio %F‘*ﬂe AP, o CoRRreL i 86a1da o pisCed il o cvBhEt 1O
et i

| i nked of fset-g panents are m 'ﬁﬂes&'iﬁ‘%’@ﬁ'&ﬂ"ﬁ § isomixedystigken
gravure cy{0 nderthdfoughly 20 praduceof heiogehousl anixiie. Pris résulting lotibhy

22 Gavure oyl (rei aBtABedIn £ 805 oRhund Pl B uBe sl Clitorn g

and size, and each have a chrone plated surface, while offset cylinders 18
and 22 each have a snpoth pol yurethane rubber surface. The size of the cell
vol ume of the gravure roll will depend uwgmetme desired coat weight, line

speed, and | otion ViSCOSi { Yumieidlom20 g.m;u.mga.nd_m‘.fset cyI i'nders are
~heated to keep the I otion fol tGompdhGRe gkavurwew%)ffset cylinders rotate -
in the directions indicate@ay nrrmAR 162 i — .

White Proto_pet@ . 48

18

Ceteary! Alcohol 35

Steareth-10 15

GE SF1188* 1

Aloe - 1

*A silicone polyether copolymer made by GE
15 |

B. Preparation of Lotioned Tissue by Hot Melt Spraving

Melted Lotion C is placed into a PAM 600S Spraymatic hot meit
spray gun operating at a temperature of 90°C. A 12 inch by 12 inch sheet
of tissue paper substrate is spray coated to the desired lotion level on each

20 side of the substrate. The lotioned tissue is placed in a 709C convection
oven for 30 seconds after each side is sprayed to remove volatile
components, and to insure a more even coating of the lotion onto the paper
fibers. '
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18a, 20a and 22a, respectively. As shown in Figure 1, offset cyli nders 18
and 22 ar e\ PB4y opposite and parallel to each other andPGHERPSAE3: nip
area indicated by 23 through which web 1 passes. 25 Posi ti oned
beneath gravure cylinders 16 and 20 are fountain trays 24 and 26,
respectively. Hot, nolten (e.g., [err] loti®n conposition is punped into
each of these heated trays 24 and 26 to provide reservoirs of the nolten
| oti on conposition, as indicated arrows by 30 and 32, respectively. As

gravure cylinders 16 and 20 rotate in the directions indicated by arrows 30

16a and 20a within reservoirs 30 and 32,Examgled ck up a quantity of nolten
| otion conposition. Excess |otion on each of the gravure cylinders 16 and
20 is then renoved byPieparationofletionCompesitio reSpectlver The 1 otion
conposition renmaining t ed rav rr. cel]ls 16 and 20 js
then transferred to éﬁ%ﬂ%ﬁ@ (X%L gﬁiﬁ"{ by mixngtogether e
opposi te diré&cti otheameitedi(tet, diquid) mmmmerﬁsm dnel wRgHt percentages eskowiBirand
40 between the re | STI TUTE SHEET
(RuE 56} & | SRRCEARIY T BRidw allordifig' tB1RS Procelitfe bPEKSHpI-E"

PCT/ US95/ 06532 28 conposition transferredﬁgmﬁ set cylinders 18 and 22 is

then sinmultaneously transf e putteiutekald anount of

| otion conposition transfergjed C@n’?éheﬁt car be'wgf?hpu ed iy: (1) adjustin

the width of nip area 23 befuaan LS cyllinders and/ or (2)
~adjusting the width 5  of MamifdFefo and 40 betygen grawure/ of f set

cylinder pairs 16/ 18 and 20422. Figure 2 ilflustrates an altlrnative

preferred nmethod invol ving gHst extru5| on qoati ng. Referri to Figure 2,

dried tissue web 101 i S unwWhHad “Yea R (rotating in

the direction indicated by Cetaar;t(ﬂebhle and t hgs advanded around

turning roll 104. From turnigag ' } to sl ot

extrusion coating station 1¢ ion compdsition fs then applied

to both sides of the web. A becones a

| oti oned web indicated by 1@ 103 |s1then woynd up on

| otioned tissue parent roll i\lIoUe trotatTrg—p—tire u11| ect+onm

*A dioctyl ester of sodium sulfosuccinic acid made by
American Cyanamid '

10 B. Preparation of Lotioned Tissue by Hot Melt Spraving

'Melted Lotion D is spray coated to the desired lotion level on each
side of a paper tissue substrate according to the procedure of Example 2.
The lotioned tissue is then placed in a 70°C convection oven for 30
seconds after each side is sprayed to remove volatile components, and to
15  insure a more even coating of the lotion onto the paper fibers.

SUBSHITUTE SHEEY (RULE 26)
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15 indicated by arrow 110a). Station 106 conprises a pair of spaced sl ot
"~ extruder WOI9SBSH4Ad 114. Extruder 112 has an el ongated sl oPCINBIS06E32a Web
contacting surface 118; extruder 114 simlarly has an el ongated slot 120
and a web contacting surface 122. As shown in Figure 2, extruders 112 and
114 are oriented 20 such that surface 1IB is in contact with one side of
web 101, while surface 122 is in contact with the other side of web 101.
Hot, nolten (e.g., [err] |ation conposkxamplei4 purrped to each of extruders
112 and 114 and is then extruded through slots 116 and 120, respectively.
As web 101 passés oREeparatiorie g psition 8 of extruder 112 and 25

reaches slot 116, teR r{D %en Iptlon c005|t|on extruded fromslot 116 is
applied to the sidefdategireq iptiancompesiion (Liatiendk) isinade from thefollawing, as

vvgg 10ﬁ paslses compohentseir marémoentkzamgn gx?amﬂ\lllﬂéloggébdd?ﬁﬁblet% gte " :
1 t he ten n extruded fromslot 120 is applied to the
Pt GEERHipE'Z |

side of web 101"in¢C urface 122. The anount of lotion 30
conposition transferred to web 101 is cegbleq\/ €d by: (1) the rate at which
the nolten |otion conposiiign is 116 and 122; and/or

(2) the speed at which vieb 1Oéoﬁ1baﬁé‘ﬁt5 whill e Whiﬁﬁl“%a(:t with surfaces 118

and 122. WO 95/ 35412

PCT/ US95/ 06S32 29 SPEC WRATI ONS @F THE EPA | ON OF LOTI ONED

TI SSUE PAPER ACCORDI NG JE PRESENT | NVENTI ON The folfowi ng are specific
illustrations of treati tbaﬁ@neldoaper wtlh 5 - 3)t i on fFonpositions in
accordance with the predent_invention' Fxanple A__Prebaration of Lotion

ConDositions Two water f Stga&eqﬁqgn conposi|tions qg-ot i (r)r'r;I)A and Lotion B) ar

made by mi xing the foll I ted (i o Liquid) conpbnents together:
VWhite 10 [err] 1S ( GESWQQBI at um made by W{tco Cofp.), Cetearyl
“Al cohol (a m xed |inear _

Conmpany under the nane |qs18);

prol—nade by the Procter & Ganble
10. (Br1j 76, p C18 linear

St ear et h-

*White Protopet® 1S from Witco
B. Preparation of Lotioned Tissue by Hot Melt Spraving

Meited Lotion E is spray coated to the desired Iotion level on each

10  side of a paper tissue substrate according to the procedure of Example 2.

The Iotloned tissue is then placed in a 550C convection oven for 15

seconds after each side is sprayed to remove volatile components, and to

insure a more even distribution of the lotion components onto .the paper
fibers. '

15
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al cohol et hoxyl ate havi ng an average degree of ethoxylation of 10, nade by
| Cl Aneri c®O9SB8#2AI 0oe (in mineral oil by Dr. Madi s Labor atReTiuss3/o6sThe 15
wei ght percentages of these conponents are shown in Table | bel ow Table |

Lotion A Loti on B Conponent i ght—%— Wi ght %
[err] Cetearyl Al cohol 35 _ 40 Stear - . 15
20 B. Preparation of Lotioned Tissue by Hot Melt Sﬁ“ﬁ gm t“ ‘!m“& or B
are placed into a PAM 600S Spraynatic hot nelt 20 '! guns (made by PAM

Fast eni ng ToWH D)Spperating at a tenperature of [err]. Twel ve
inch by 12 inch sheets of tissue paper substrate are spray coated to the

desired | otiton | éviotioncompesitionder yeating tissue papeewhiphds|semisaolid ari salides

are then pl aced iab20°Q QA€ charatisizedinaMatt EompASegeconds after each side
are sprayed to renove volatile WO 95/ 35412.

PCT/ US95/ 0653ﬁ 3@A):ontror1'§20 $0.950k] preferatly froma Sntor80%y eha Gubsiantiallf wiaker
| otion onto the paper g ; : J of,li
Conposition 5 EB \l?va?é?“?&e(ggﬁhgi %r‘ﬁ%so“éaéglmﬁ !Oﬁhbﬁﬁg@gk %) Qéksc r?&'&e by
m xi ng together the nEPMBHSING. @ membeysalectashfione petrolenm-basad emallients,
ltOer cent ?ges fShOWnl in faty acidl ?Qei %mOIIE?ﬂs,CQWﬁéMxﬂtaﬁé %m‘dllﬁhtg,efhlt@t aéiagm
enperature 1n a quar RL.as - cqQntal nef. e.contalner. | s sgal ed an
pl aced in an oven at éﬁ%em‘a%%sffﬁat&%ﬁﬁehgh@?o@%&nﬁr‘a&fﬁuﬁﬁ g‘%‘?ted Mmass
i s m xed/ shaken t (o) ' e
resulting loti on%g)orrpgjsalﬂ'{ ?;i%@%%hg{'ér%%%gﬁoﬁnggﬁgm %*\S/%rgyéhw &P@ér'gydf or
use. Table Il Conponeffamobilizing sgid gmollient-on the surface of tissue paper treated
f with the lotion composition, said immobilizing agent having a
melting point of at least 35°C, preferably at least 40°C, and
comprising a member selected from C14-C22 fatty alcohols, C12-
C22 fatty acids, C12-Ca2 fatty alcohol ethoxylates, and mixtures
thereof; and ~

(C) optionally from 1 to 50%, preferably from 1 to 25% of a hydrophilic
surfactant having an HLB value of at least 4, preferably from 4 to
20.

2.  The lotion composition of Claim 1 wherein said emollient contains 5% or
less water and comprises a petroleum based emollient selected from
mineral oil, petrolatum, and mixtures thereof, preferably petrolatum.

3. The lotion composition of Claim 1 wherein said emollient comprises a
fatty acid ester emollient selected from methy! palmitate, methyl stearate,
isopropyl laurate, isopropyl myristate, isopropyl paimitate, ethyihexyl
paimitate, lauryl lactate and cetyl lactate, and mixtures thereof.

4, The lotion composition of Claim 1' wherein said emollient comprises an
alkyl ethoxylate emollient selected from C12-C22 fatty alcohol ethoxylates
having an average degree of ethoxylation ranging from 2 to 30.

5. The lotion composition of Claim 4 wherein said fatty alcohol ethoxylate
emollient is selected from lauryl, cetyl, and stearyl ethoxylates, and
mixtures thereof, having an average degree of ethoxylation ranging from
2to0 23.
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: degree of ethoxylation ranging from 1 to 54, preferably from 2 to 30.
9. The lotion composition ‘of any of Claims 1 - 7 wherein said hydrophilic

surfactant comprises an ethoxylated sorbitan ester of a C12-Cqg fatty

acid having an average degree of ethoxylation of from 2 to 20, preferably

from2t0 10. o )
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15 insure a nore even coating of the lotion onto the paper fibers. WO
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Exanple 4 A Preparation of Lotion Conposition A water free |otion
conposition (Lotion E) is made fromthe follow ng conponents in the anounts

shown in Table IV bel ow according to the 5 procedure of Exanple 2: Table
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23 Steareth-10 ' 18 *White [err] IS fromWtco B. Preparation

of Lotioned Tissue by Hot Melt Spraying Melted Lotion E is spray coated to
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in a 550C convection oven for 15 seconds after each side i's sprayed to
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| oti on conponents onto the paper fibers. 15 WO 95/ 35412

PCT/ US95/ 06532 33 CLAIMED I'S: A lotion conposition for treating

ti ssue paper whyth is sem -Solid or solid at [err] and characterized in
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substantially fwater free enol Nient having a plastic or fluid consistency at
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conprising a nenber selected from petrol eum based enollients, fatty acid
ester enpl WOSBSI12a| kyl ethoxylate enollients, fatty aci d PETAS95/06532

et hoxyl ates, fatty al cohol enollients, and m xtures thereof; (B) from5 to
80% preferably from5 to 50% of an agent capabl e .of inmmobilizing said
enollient on the surface of tissue paper treated with the |lotion

conposi tion, said inmmbilizing agent hgypng a nelting point of at |east
[err] preferably at |east 40C, and conprising a menber selected from
Cl4-C22 fatty al cohols, Cl2- C22 fatty acids, Cl2-C22 fatty al cohol

et hoxyl ates, and m xtures thereof; and (C) optionally from1l to 50%
preferably froml to 25% of a hydrophilic surfactant having an HLB val ue of

at least 4, preferably from4 to 20. 2. The lotion conposition of Claiml
wherein said enollient contains 5% or |ess water and conprises a petrol eum
based enollient selected frommneral oil, petrolatum and m xtures
thereof, preferably petrolatum 3. e lotion conposition of Caiml

wherein said enollient conprises & fatty™Ncid ester enollient selected from
met hyl pal mtate, nethyl stearafe, i | aurate, isopropyl nyristate,

i sopropyl palmtate, ethyl hexyl/ peynmitate, Nauryl |lactate and cetyl

| actate, and m xtures thereof. ijon conposition of Caiml

tfhoxyl ate enol | i ent sel ected

ifig an avefage degree of

L | oti op-&@nposition of Claim4

from Cl2-C22 fatty al cohol ethoyylat8s h
ethoxylation ranging from2 to 99 &

wherein said fatty al cohol ethoxyl ate o | ontT s s'?alectedfromlauryl,
cetyl, and stearyl ethoxylates, and m xtAifes thereof, having an average
degree of ethoxylation ranging from2 tL WO 95/ 35412 6. The | otion

conposition of any of Clains 1 - 5 whefein saild i mobilizing agent
conprises a Cl6-C22 fatty al cohol, pr&ferably Cl6-C18 fatty al cohol, nore
preferably selected fromcetyl alcohol, staryw, and m xtures
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(54) Title: IMPROVED LOTION COMPOSITION FOR TREATING TISSUE PAPER

(57) Abstract

A lotion composition for imparting a soft, lubricious, lotion-like feel when applied to tissue paper in amounts as low as from about
5 to about 15 % by weight, and tissue paper treated with such lotion compositions are disclosed. The lotion composition comprises plastic
or fluid emollient such as petrolatum, or a mixture of petrolatum with alkyl ethoxylate emollient, an immobilizing agent such as a fatty
alcohol or fatty acid to immobilize the emollient on the surface of the tissue paper web and optionally a hydrophilic surfactant to improve
wettability when applied to toilet tissue. ‘Because less lotion is required to impart the desired soft, lotion-like feel benefits, detrimental
effects on the tensile strength and caliper of the lotioned paper are minimized or avoided.




