5 LOTI ONED TI SSUE PAPER 10 TECHNI CAL FI ELD This application relates to

| otion conp®@9i36Me for inparting a soft, 15 lubricious feglrhRodideass e
paper. This application further rel ates to tissue paper treated wth such
| oti on conpositions. BACKGROUND OF THE | NVENTI ON Cl eansing the skin is a
personal hygi ene problem not always easily 20 'solved. O course, the
common procedure of washing the skin with soap and water works well, but at
times may be either unavail able or .inconvenient to use. Wile. soap and

wat er coul d be used to clean the peri anal region after defecation for
exanpl e, such a procedure would be extrngﬁly burdensone. Dry tissue
products are therefore the nost 25 nly used post-defecation anal

cl eansing product. These dry tissue products are usually referred to as
"toilet tissue" or "toilet paper."” The perianal skin is narked by the
presence of fine folds and winkles (sulci) and by hair follicles, both of
whi ch meke the perianal region one of the nore difficult anatom cal areas
to cleanse. Buring defecation, 30 fecal matter is excreted through the
anus and tends to accunulate in-hard to reach |ocations such-as around the
base of hairs and in the sulci of the skin's surface. As the fecal matter
dehydrat es upon exposure to the aillQTIONED TISSUEPABERact with an absor bent
cl eansi ng i npl enent- such as tissue paper, it adheres nore tenaciously to

t he skin and hair, thus making subsequent renoval- of the remaining
dehydrated soil even nore difficgult. Failure to renove fecal matter from
the anal area can have a 5 del eterious effect on personal hygiene. The
fecal matter,orenaining on the skin after post-defecation cleansing has a
hi gh bacterial and viral content, is nmalodorous and is generally
dehydrated. These characteristics increase the likelihood of perianal

di sorders -and cause personal disconfort- (e.g., itching, irritation

chafing, etc.). Further, the resi dUé"TE@RHCﬂE‘F‘!ELDSt ains 10
undergarnents and causes unpl easant 600rsS to € e fromthe anal region.
Thus, the consequences of inadequate perianal cleansing are clearly
unattractive. This applicatioh relates to lotion compositions for imparting a soft,
15 lubricious feel to tissue paper. This application further relates to tissue

paper treated with such lotion compositions.

BACKGROUND OF THE INVENTION

Cleansing the skin is a personel'hygiene problem not always easily

20  solved. Of course, the common procedure of washing the skin with soap

| and watei works well, but at times may be either unavailable or

mconvement to use. While sdap and water could be used to clean the

perianal region after defecatnon for. example, such a procedure would be

extremely burdensome. Dry tlssue products are therefore the most

25 commonly used post-defecatlon anal cleansing product. These dry tissue
o products are usually referred to as "toilet tlssue“ or "toilet paper."

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

wrinkles (sulci) and by hair follicles, both of which make the perianal region

~ one of the more difficult anatomical areas to cleanse. During defecation,
30 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's surface. As the fecal matter dehydrates upon exposure to the air, or



For those individuals suffering fromanal disorders such as pruritis ani,

henor r hoi g osf3fgures, ~cryptitis, or the like, the inport ppepssossgsequat e
15 perianal cleansing takes on heightened significance. Perianal

di sorders are usually characterized by openings in the skin through which
the bacteria and viruses in the residual fgecal matter can readily enter.
Those people afflicted with anal disorders nust, therefore, achieve a high
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basi cal 'y scrapfesply uratipgstiviene SUBSTI TUTE SHEET (RULE 26) 3 fecal matter{
fromthe skin. After the first few w pes, the upper portion of the soil
layer is renoved be Fandeosehindivigualg suffedngSrars arial alisarderseseamastpraritis

soll-soll conesh) henrftidis, lﬁ%&y@g Bhypthis oy ﬂ%ef ?ﬁé‘lmﬁ@rtérf‘t{e of addftRNe0° | S

t hereby created I'n the sol er it 1L.On 0
fecal 5 TayeiPepanaclpansing tekesn Reightped %l%'f'?@?#peo% %@aLQ'iSPfqeéﬁafﬁhl ng
adhered to the u%aallﬁ&haraﬂ@r&edchmbpéhir@lah thesskire tiwoughowhichr the atheoterient

and with each s Ceﬁfs[e‘ée. Crdsitilidl 35 IM&PE&F%&?W ehti! %%Eg%é%|n and

dehydrat ed, ca here nore 1 enacrl ous peri anal
hair and neki n@ffl!cted with anal disorders must,. therefore achleve a hlgh degree of

perianal cleansing after: defecation or risk the likely result that their
20 disorders will be aggravated by the bacteria and viruses remaining on the
skin. . _ _ .
At the same tlme anal dtsorder sufferers face more severe
_ consequences from msuft" clent post defecatlon cleanlng, they have greater
difficulty in achieving a satrsfactory level of SOIl removal. Anal disorders
25 generally render the perlanal reglon extremely sens:twe and attempts to
remove fecal matter from thls reglon by wuplng with even normal wiping
pressure causes paln and can further irritate the skln Attempts to improve
soil removal by mcreasmg the W|p|ng pressure can result in intense pain.
Conversely, attempts to mlnlmlze dlscomfort by reduclng the wiping
30 pressure result in an mcreased amount of resldual fecal matter left on the
skin. ' ' T
: Conventlonal toulet tlssue products used for anal cleaning are
essentlally dry, hlgh denslty tlssue papers that rely exclusively on
~_ mechanical processes to remove fecal matter from the perlanal skin. These
| 35 conventlonal products are rubbed agalnst the perlanal skm typlcally with a
pressure of about 1 psi 7 kllopascals) and baslcally scrape or abrade the

SUBSTITUTE SHEET (RULE 26)

(]



10 renoval difficult in the extreme. Pressing the tissue forcefully

agai nst thewes3sanl skin will renove nore of the fecal matt
i ntensely painful for people suffering fromanal disorders &3’@%%(“539 :

excoriate even normal perianal skin, potentially causing irritation,

i nfl anmati on, pain, bleeding, and i'nfection. 15 - lrritation and

I nfl ammati on potent ially caused by the use 8f tissue products is not
limted to toilet tissue. Facial tissue products used to w pe and renove
nasal di schar gesfezabmatter framvhelskiro| ABer thefirstféewavipesgthesupper portion ofithee
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have several caus rse SRedr raag
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particul ar proceaﬁ% d&ps duri ng papernaking, toilet and facial tissue
products can that are softer and less irritating. Exanples of

tissue prodygts that ﬁ'ﬁ&tlﬁﬁcﬂi’d"|riﬂﬂn‘|ﬁiaﬁﬁr9ﬁgﬁé‘rﬂﬁllycbé@%eaoﬁg§ Bhe Ust é\*‘ﬂ&&hé n
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the skin but also to reduce | I'on
and talking, an mdmdual afflicted with these disorders frequently has a sore

20 . 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
prime one is, of course, the sheer necessity. of frequently blowing one's
25 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
_surrounding areas are in contact with the tis_sue. A tissue that is relatively
30  weak or relatively nonabsorbent requires a greater number of contacts with
~ the face than a stronger or more absorbent tissue that is abi_e to contain a

greater quantity of nasal discharge.

There have been numerous preilious attempts to reduce the abrasive

effect of toilet and facial tissues and to increase their softness impression,

'35  One common approach is by mechanical processing. By using particular
processing steps during papermaking, toilet and facial tissue products can



This reduction in irritation and inflamuation is typically achi eved through
ei ther thewabsisseirt y- of the substance applied to the tissu t hr ough the -
10 therapeutic action of the substance itself. This approi&?’qsggﬂ“o’g
illustrated in U S. Patent 4,112,167 (Dake et al) issued Septenber, 5,

1978, particularly in regard to toilet tissues. See also in U S. Patent
3,896,807 (Buchalter), issued July 29, 1979 and in U S. Patent 3,814, 096
(Weiss et al), issued June 4, 1974 for other exarrpl es of this approach. 15
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~ 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, r_ela__ti_Ver. high levels of mineral oil needs

to be applied to the tissue to provide the desifed softness and lotion-like

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

~ tissue product. This leads not only to mcreased costs for these lotioned
tissue products, but other detnmental effects as well.

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

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

30 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.

S Even without increasing its level, the tendency of mineral oil to
35 migrate once "'ap_pl.ied has other detrimental effects. For example, the



v
relatively high levels of mneral oil: (3) do not adversely affect the
tensile stre‘ﬁé?ﬁp%w cal i per of the product; and (4) do not ui re speci al
wr-appi ng or barrier materials for packaging. 10 SUMVARY OF Tiﬁégpmﬁﬁﬁﬂgd\l
The present invention relates to a |otion conposition that is sem solid or
solid at anbient tenperatures (i.e., at [err] and inparts a soft,
| ubricious, lotion-like feel when applied tg tissue paper. This lotion 15
conposition conprises: (A) fromabout 20 to about 95% of a substantially

water free enol | émltemlmmém abilpbaﬁttirfhsv'ér fd,virto Céﬁtﬁ'itﬁt:bﬁgﬁwlﬁ pfbeﬁdingn@lrd
conprising a ne r r . e | S, fa aci
es'[ne)r em)lgl I ent SR%HH@"?%‘%F?%&{W%@G“gd%ﬁmﬁ%ﬁg PfgﬁB#r ?@ﬁ‘?&"f’ﬁ?&? cid’
ester et hoxyl at eneed fartbarrief-type plackagingicswrappemntims tor avaid smeariogfar ather ( B)

from about 5 to pRARHbe 8PHirkdraPéll fEMthe $8Bad bfodict.| Mobi |i zing the enol i ent
on'the surface of tiSsue paper treated with the |lotion conposition, the

i[ mmiai i é i ngsagent haAtduedinglyeittwauld e desirable to providedotioned tissud ﬁﬂﬁuc&b&UE
err] and conpri g e NIe! t ' NgHStLng O -
fatty al cohol s, {ﬂg?r ] af)f:ﬁ% écﬁ%és'gt{l%%’r Iﬁﬁ#’[ %&%@#ﬁf&& z%)x Paﬁ%ts?e@%
m xt ures t her eof Felatively bigh levelsoefamineral il () sla not adversely: affesi.thertensile

hydrophil'ic 30 strength and calipef bPtHedprod0etl aRd (4de|lrﬁt Yéduife Spedial wipping
about 4. The presegt l'nvent L%nff urther. relates to | otioned tissue papers
wherein the |oti ShPUERHBERITRIPAKBNG| 0 at | east one surface thereof

In an armount, of from about 2 to -about 20% by. wei ght of the dried tissue
paper. LotioRed ti ssue papers according to the present invention have a

desirabl e, 6 | ubricious, Iot%@#HE' the emollient is
substantially i mmobilized on th aper, less lotion
conposi tion is neededThé pregent invehiod pélatedtoPbotion cBinpoBitiohitRaf i8Yemisdild @
result, the detri mentl.- I gffec.ts gn. t he ttenS| le st-r&gg{:g ancg .cal i ger of .t he
ti ssue caused 5 °'_' b_ip.'gr A _ra.rHIP‘ﬁ_QF P"WP_F HERR é\?rr n ot ik dWPﬁQ g@pﬁﬂgd.
I'n addition, spebibsicidusy riotion-ike vieappviven rappliedates tissueupaperssdhis ilotion
packagi ng tRhg | ophfpssition 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

emollients, fatty  acid este_r' emollients, alkyl ethoxylate

20 ~ emollients, fatty acid ester ethoxylates, fatty alcohol
emollients, and mixtures thereof; and |

(B) from about 5 to about 80% of an agent capable of immobilizing
the emollient on the surface of tissue paper treated with the
lotion composition, the i'mmobiliz_ing' agent having a meiting

25 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, C{2-C22 fatty alcohol ethoxylates, and
mixtures thereof:and .- |

© (C) optionally from about 1 to about 50% of a hydrophilic
30 - surfactant having an HLB value of at least about 4.

The present 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.
Lotioned tissue papers according to the present invention have a desirable,



ti ssue products of the present invention. BRI EF DESCRI PTI ON OF THE DRAW NG

10 WQ538411 i s a schematic representation illustratippgnde erred
process for applying the lotion conposition of the present 1 nven |on to
ti ssue .paper webs. Figure 2 is a schematic representation illustrating an

alternative process for applying the |lotion conposition of the present

I nvention to 15 tissue paper webs. DETAI LED DESCRI PTI ON OF THE | NVENTI ON
As used here| n, ans that the yarious co ne

i ngredi ents, orlt bf'@'ﬁgs' '8”0'5@2%02??1 nt IBPCBHEP o?&l pRofieRt 1 i $iP %t‘q?we
present i nvent i mmobthzen‘ dnrtheysuriake dfethen tissuerpaper nigss dotiamzaatpesitioheisor e
restrictive terdgddy 'u?ﬁrddﬁﬂ tﬁéséégule?l 3)5ﬁ0flotucﬁ-llﬁke C@QP' Sl«sng Pésult Ahb

percent ages, rati Qs and rti-ons.

ot herwi se speci $¢tgenental eft 55%@1@‘?%@'@"3 sirength and calrper gr@eﬂﬁs%mﬁﬂon is
useful withsti siypripemireranoifieontaiing iistidngdbargbé wivolded. | Inﬂa&ﬁdoﬁos ecral

conventronally dens

(i ssue paper:  AYAITRT S B3Pk ARISHAE RS urfsdHssty jorBidhlng S lréwﬁsaer
can be of a horﬂﬁ@ﬁ(ﬂﬁ@dmtsmﬁthﬁpﬂeé%frlaue@lﬂ%truct|on and tissue paper
products nmade therefromcan be of a single- 30 .ply or multi-ply
construction. The tissue paper. preferably has a basr s ‘wei ght of between
about 10 [err] and about 6544 J0.6 g/ cc or |ess.
Mor e preferably, t he basi s Br | ess and the

densi ty wilhh be abogg{gerﬁg /s gal{eﬁguqzt@;:resahgﬁahalrparat.hs depaarbrelt |

be bet ween about 0 c and a

61-67, of U.S. RFACesk @r -epplying th %Mﬂfbﬁpmpselpp of 9 qresentoinvention 1991 {

whi ch descri besugggy,jabgrd@aglty of tissue paper is neasured. (Unless
ot herwi se specified, all anmounts and weights relative to the paper are on a

dri basi s. L 5. Figanev 2nis anetlhemahcesepr@sentahﬁa rﬂastmatmg\carrreltenmworj
maki ng such pa y e
by depositi ng aéées‘rarfr%vlilgh nrésEOtE)JrFCB rogirﬁnﬂﬁouswrpr&eﬂt H'ém'érxtga

referred t#9i nttaseeanapewe SFourdrinier wire. Once the furnlsh is deposited
on the formng wire, '

DETAILED DESC RIPT.I'ON QF TH_E !:'NVENTION
_ As u_s_ed herein, the term “"comprising" means that the various
~.components, i_r_tgr‘eqie'nt"s; or steps, can be conjointly employed in practicing
20  the present invention. A_ccor’dingly,' the term “comprising” encompasses the
more restrictive terms "censiSting' essentially of" and "consisting of.”

_ All percentages ‘ratios and proportions used herein are by weight
“unless othenmse specrﬂed -

A .T_i.sat@_F_’aatﬁ

25 The present: mventuon is useful with tlssue paper in general,
including but not limited to conventronally felt-pressed 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
constructlon and tissue paper products made therefrom can be of a single-

- 30. ply or muiti-ply constructron The tissue paper preferably has a basis
weight of between about 10 g/m2 and about 65 g/m2, and density of about

0.6 glcc or Iess More preferably, the basis weight will be about 40 g/m? or

less and the densuty wrll be about 0.3 g/cc or less. . Most preferably, the

N density will be between about 0.04 g/cc and about 0.2 g/icc. See Column

L



it Is referred to as a web. The web is dewatered by pressing the web and 10
drying at MR 8¥3841 enper at ure. The particul ar t echni ques ang '{)%s

equi pment for maki ng webs according to the process’just describe are vveII
known to those skilled in the art. In a typical process, a | ow consistency
pul p furnish is provided froma pressurized headbox. The headbox has an
opening for delivering a thin deposit of pu¥p furnish onto the Fourdrinier
15 wireto forma wet web. The web is then typically dewatered to a fi ber
consi stency of bt3,wdines a6b&7, 766 dhS. aBatent 25059282 | (Ampuiskii @ht alfadssedoy

vacuum devat er | nGoRdr Y a0k, e, duschbBS oW ABCaSRdIGN S HASL! Paddicis'eD

is subjected to pressure eIo Q chanj
exanpl Je cyl i ndr‘i%@aF“rfeG} I(EJn e‘RB ¥%P5§°ﬁ% 3l 'f‘ﬁ@ﬂtsﬁm WS‘ghfﬁ reiative o

and dried by a sthegrapdrare epnradgtbasigknown in the art-as a Yankee dryer.
Pressure can be devel oped at- the Yankee dryer by nechani cal nmeans such as
an opposing 8ylindri cﬁbnﬂﬂlnnpuyepsessgda@samspapereandamethmis forl makingksuch

dWer drUms can 5‘5‘% %ﬁﬂh& a’ﬂdeﬁél'? Q{;erpi%qzﬁbaﬂ& d@FB e&%bﬂ t}hg 25

i ncurred between 't tlSS? B}a er égr uctures t ar
are referred to ﬂPPBSW “%E’-"Blﬁ'?ﬁfh? QRainous forming wiresQften Fefgeed to in the
structures. Suchartasa Boartieinier wirel cDrce the fupnishripdepesitedd owm the foeming wire, web

bjected t
Spory coted 10 RIPHaMbLT: 4% IR, CThe SR ERARR bY LR IS Wb ang
densi fi ed t|1§suedlb!m93rat %letatadatanaperewebyThavpagncularete;hnm and typicgh
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Char scter | sen askp 2931 Shilee in fss g olh 3ihPigal, Brdess, 3 hwcansistondy
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an 8 ornanent éénﬂﬁéh?nbﬁbewbémébéutweamﬁaséut i?_a%f(%téBWeBrWéigﬁ@Bésnépr
-maki ng pattern dsn5| fie

3,301, 746 (Sanf oP¥ @F“LHT' é’%ﬁi%%@glﬁ%lﬁ §Pq53'lt'3%!?ﬁw%{5fe'" the
3,974, 025 (Ayer swebiis subpcmdgnspressureldbmlopadobybmoﬂag emachignicall mcdnbae 9
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| ssued January 2 are | ncor por at ed g E
20° and dried by a steam drum apparatus kn in the art as a Yankee dryer.

Pressure can be developed at the Yankee dryer by mechanical means such
as an opposing cylindrical drum pressing against the web. Muitiple Yankee
dryer drums can be employed, whereby additional pressing is optionally
incurred between the drums. The tissue paper structures that are formed

25  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 ina compressed state.

Pattern densified tissue paper is characterized by having a relatively

30  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
cha_rabteriied as a field of pillow regions. The densified zones are
alternatively referred to as knuckle regions. The densified zones can be

o discretely spaced within the high bulk field or can be interconnected, either
35 fully or partially, within the high bulk field. The patterns can be formed in a
' nonornamental configuration or can be formed so as to provide an



In general, pattern densified webs are preferably prepared by deposrtrng a
paper maki ngvd e3843h on a foram nous formng wire such as a EQH{g n|er Wre
to forma wet web and then juxtaposing the web agai nst an P S

supports.- The web is pressed against the array of supports, thereby
resulting in densified zones in the web at the | ocations geographically
corresponding to the points of contact bet\een the array of supports and
the wet web. The remai nder of the web not conpressed during this operation
is referred to &namental gesign(s) initke dissumipepar. g Preferned Bocesssisdfoc amaking
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agai nst the arrg§ l% Bt 4 J%WWS%Q\?\@EZ e!'é‘% %ﬁpﬂgtﬁ%n% f‘ﬁ?
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partial l'y int egdapesiting a papersaking. fusnish. omalferarmﬂops derming wjre? Such sses
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optional predryin s rie tQ co | on erab
avoi di ng netdhan?E: 9fr SYRPOrts yehy s P"P é@?t%&itsm t he
ti ssue paper suthereby Cﬁé&llllir@smdmslﬂeeld zlomsklrnStllmvweo atr thert jocations1si ty

of Supports ?i%ﬁﬁlﬂ%@ﬁ%ﬁ 8*%&53 theBofth o khftat pBveen the aBEof 4
di spl acemnent - of SKppts @@dtll'atwo remaindee of dhesmexmmmessed
ffg'sls'uﬁ éelte tTE: doFi ﬁth&o rafi rég?écrghgpﬁtéuféégles erglglraummwcarmem. bulk

pr evi ousi y Hef e?re&ir% beiyihes (dSeienaed: v, aplicatiop, of e preSns. (USh) 8% cd
in 35  U-S. Paidtht aNacudm3 /e’ dévic&aort arhlowtthﬁdt.lgh doyenedr bynmechiagitallyl 967

gatS e n'ltD al[\lgnt mv@%%%éghéiﬁpw?r(%er s | ssuf{?/xéﬂus glg\%ter%%nd U S

Patent No. 3, 579Pm9ﬂa|bﬂ:rnf€@b%d.glfbts%h ya m@@@%fd SOar38h tQOSUtl%iamt'a'U @vojtht ent

‘No. 3,473,576 (éaﬁlplﬁssron efthechigls balkefield.1 Thl@l‘s%refér@oly%c@ﬁfphehed by AaRy 065

(Trokhan), 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 densrf ed zones can be
integrated or partially integrated to reduce the total number of processing
25 steps . performed. Subsequent to fonnatlon 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
arelative denslty of at least 125% of the densrty of the high bulk field.

30 - Thearray of supports is: preferably an |mpr|nt|ng carrier fabric having

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

- that facilitate the formation of the denslf ed zones ‘upon application of
pressure. The pattern of knuckles constltutes the array of supports -

© - previously referred to.. -Suitable imprinting carrier fabrrcs are disclosed in

35  U.S. Patent No. 3,301,746 (Sanford et al), lssued Jan_uary 31, 1967; U.S.

| Patent No. 3,821,068 (Salvucci et al), issued May 21, 1974';_ U.S. Patent No.



| ssued Decenber 16, 1980; and U.S. Patent No. 4,528,239 (Trokhan), 5

I ssued Jul yveQost®8f1, all of which are incorporated by refereg

Preferably, the furnish is first fornmed into a wet -web on amw’ﬂ@ﬂ%
formng carrier, such as a Fourdrinier wire. The web is dewatered and
transferred to an inprinting fabric. The furnish can alternately be
i'nitially deposited on a foraninous supporti$hg carrier that also operates
as an 10 inprinti 7? fabric. Once formed, the wet web is dewatered and,

preferably, ther 074025 dayers) issuad shugustetD.f 1925, Bohs Patant chlos BT R ot
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Lissue paper S I ihbHfti febfichs ARieSSed in {H wets/as @ficsge a: Qbé@é)q{rﬁ%%y
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sheet of relati véiryngmiswnpa as a Yarikeeidrser wheseipithe welx isidisposed | befween
preferably appli qHe inip PSIl Bha@HTyid dridf. “Allsd) ‘préferalsly CthePiveB is molded against
20 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

process stage, or a combination thereof. '

25 Uncompacted, nonpattem-dené»f ed ' 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, 1980, both of which are incorporated by reference. In general,
uncompacted, nonpattern-densified tissue paper structures are prepared by
30  depositing a papermaking fumish on a foraminous forming wire such as a
Fourdrinier wire to form a wet web ‘draining the web and removing
additional water without mechamcal compresslon until the web has a fiber
consistency of at least about 80%, and creping the web. Water is removed
from the web by vacuum dewatering and thermal drying. The resulting
35  structure is a soft but weak, high bulk sheet of relatively uncompacted



Conmpact ed non- pattern-densified tissue structures are comonly known in the
art as conwﬂ(yh ti ssue structures. In general, conpacted, 5

non- pattern- 5 |ed ti ssue paper structures are preparedPﬁleGwmde| ng a

paper maki ng furnish on a foram nous wire such as a Fourdrinier wire to form
a wet web, draining the web and renoving additional water with the aid of a
uni f orm mechani cal conpaction (pressing) wgil the web has a consistency of
25-50% transferring the web to a thermal dryer such as a 10 Yankee and

-creping the \Aebﬂbé?sersﬂridmg\ﬁiaeénaﬁs besTaNadty apsliad taeportdndf thaoketprior to
mechani cal presg} %nd t hermal - neans. . The resulting structure is strong

and generally o ul ar density, but very low in bulk, absorbency and

sof tness. The paper Mekirielud Hoh ekt ERAsihgy ﬁé%eprs&agguhg @f&“&érﬁH\DW' 15

normal Iy include fibe erive er ulosi C
pul p fibers, sukoWR inHie 8 as; %@Pﬁ“‘"ﬂﬂdiﬁgﬁ structures.: dn gggeral; W@B@fﬁﬁd are

i ntended t osbe not-pattetrivdensifigd tiséud paper stmmunesnareSpraphrﬁd by fdebesmng g@ich

I d
conbi nat | on vi ¢ RONGFTHRY Rty 8 ¥ YorkRinous s sgid o8 . Ffortlin Wi 7,
fiber that can fesma wet web, draining theweband r&mvmgoa&pltmahwaher wﬁhé@e ajchc.

((31 }SN IKpa][lgt 02u| ]P?%)g"@rtg?éfogﬁpmécﬁéhicﬁl \émggéaﬁbﬁs(msémg tﬁflgmﬂ‘ealwéwlﬁé‘s gsuch
i ncl udi ng, for EaSisIERC 3%%&1@1@0{58 ﬁ?ﬁg}%ﬂe\ﬁ’ﬁéﬁ ?ﬁry%[ng‘ch asa

; ?2mp$2} g:ggog?l’anmb ahd dreangdheo#aml meraiulvpat;?emmawveq;gﬂbp's thdwweb\hyr

ti ssue sheets b%@igﬁéw%%éa?r?5§“§qﬂ%8@§% §n§hn§%0| uousgtgﬁrigc<i
(hereafter, al st§ stemng-dndigensrally OEamum&epS%cP%ﬁm winsbylk caksorbency
(hereafter, a_I sanagsﬁ,ﬁégj to as "softwood") can be utilized. Al so useful in

the present invention are fibers derived from30 recycl ed paper, which
can-contai n any or aTheobapérmaking/eﬁhElSegtﬂlzeds fors thel ppresentt im!entlum wilbr ous
material s ch n il

paper maki nZ‘ls I nﬁaréﬁdébJ d% ﬁba%gr \%é?s ryﬁb%Ba é‘ﬂ% pg%)ﬁrrerca s@é Erg‘ﬁ

used to nake t i Bdlpefibar EeFU@h ﬁﬁc’-iqmoés intgss, (bREASSA, HRte., c"&‘r‘peﬁéﬁ'@' @)ranﬁ'a?"@rl al's
35 added therﬁﬂmdﬁﬂbalﬁebmhﬁftﬂaasw elsfahisEinkention. | Syhthetic fibers] seichyages of

igd' tives desirag polyetRﬁeHgpgﬂgeﬂélygﬁﬁglehgeﬁggfst ' G4H HisS b Urfiz8h e
combmatlon with natural cellulosnc fibers. One exemplary polyethylene
20 fiber that can be utilized is Pulpex® available from Hercules, Inc.
(Wilmington, Delaware)

" Applicable wood. pulps mclude chemlcal pulps, such as Kraft, sulfite,
and sulfate pulps, as well as mechanical pulps lncl_udmg, for example,
: ‘groundwood, thermomechanical pulp and chemically modified
25 thermomechamcal pulp Chemncal pulps, however, are preferred since they
- impart a superior tactile sense of softniess to tissue sheets made therefrom.
Pulps derived from both dGCIdUOUS trees (hereafter, also referred to as
"hardwood") and coniferous trees (hereaﬁer also referred to as "softwood")
 canbe utilized. Also useful in the present invention are fibers derived from
30 recycled paper, whlch can contain any or all of the above categories as well
as other non-fi brous matenals such as ﬂllers and adhesives used to
facilitate the original papermakmg

In addition to papermakmg fibers, the papermakmg furnish used to

make tissue paper structures can 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

i



tlssue sheet contenpl ated. For exanple, in products such as toilet paper,
paper t onel WO9A8413| tissues and other sinmilar products, hi geTagbssgssengt h
is a desirable attribute. Thus, it is often desirable to add to the

paper maki ng furni sh chem cal substances known in the art as "wet strength”
resins. 5 A general dissertation on the types of wet strength resins
utilized in the paper art can be found in 'I:‘APPI .monogr aph series No. 29,

Paper | ndast ry (REHEVIToR coBRRHRERH FS h R SRR
general |y been crapestpwels, fadialrtissues andrathepaimian eroduats, Imghava;tshrength is

generation, pol YA deSRalsiBi 4t Eiuai@hsrﬁus it F@éﬂéﬁ dééi?aﬁléttb%dctd"ﬁe
resi ns have been, f aund, t

f h
resins are descrgdsH He‘[‘J' sﬁgﬁtgﬁ%éé\%%@; 'ﬂ)’be@%xf R@? trquggu@'ersﬁz? obzgc
24, 1972, us P 7
both of Wn?(r:]ﬁ are m?%%tnPP%id eﬁgﬁeﬁe%eéy%&@%gy%rm g%ﬁ i"sof

a useful pol yani he- pgpehiast sandee fouedin TAPRL manearaphnseries Nw #Pndiveh,
Del'awar e, whi ch ggé hSnsmﬁbrrérﬁ Papevbdard tmhmdt Agsasembﬁrdf]théﬁimp and

Pol yacryiam e g A, DP9 IR e wet sk tBinghava O "
(Coscia et al )' genaratly Jlaeamrgatilm,lc 1i57 tharacter3, 55=aar93>armunem et astreagih
| ssued Ja”“ enér%?&n g} Oyjénﬂée%i&hrr%ﬁgd %EFH%V &g dedfdrii W/&y strength -

r ef erence. nnerC|aI resins |1s-:

Cyanani d Co of @tsm Bave b@@ﬁrf@@'i“l’ é%tbe %PE%CHE'I%&“&V orﬁé-'“@@!ﬁ]tmﬁl ‘Pf &Fﬁ!br
the mark. Par eZ[efdsln963éreNQesaﬁbed in UStI Pbté?ithNo watmoszn UKeim§ 2tisaudd:

fi ndi d .melam n
o oo bkloef 247 1872 LANETHS Pt 8, SR AR Bl e
pol yf unct i onal rNovember&nﬂB?&gbcthcohmlah are gncnrperamtrbyasefereme giOneps
and net hyl olyggr Ob'&ﬁm%hthlapﬁﬁﬂcé of %s'e‘ﬂﬂ?blyflﬁihiéféﬂwﬂﬁgﬂ%ﬁﬁ rE¥lHeisrl-fe?bﬁl§scan

also find ut|I|t resent LO['I et
strength resins Iof Wil @msm Relawass, which markets sS‘SBdﬁsB&r‘l"qu t&‘ﬁd"‘eﬁBond
1000 (manuf acturKymaneQzﬁsn-nal Starch and Chem cal Conpany) can be used in

the present invention. It is to be understood that the addition of chem cal
conpounds such as t hePolyacrytamidgtriesinschavenplsoabgernfourst tabet of utilidy ras wet

?gfcgﬁz Edr ggglvges r‘i% rBsibgsﬂes&%\%ﬁnﬂ%%é%e%&hb&@ﬂ U8 dpatent Nos 8 &894y

Pragh’ °(Coscia et al. issted January 18, 1971, and 3,556,933 (Williams et al)
issued January 19, 1971, both of which are incorporated herein by
reference. One commercial source of polyacrylamide resins is American
Cyanamid Co. of Stamford, Connectncut which markets one such resin

under the mark Parez® 631 NC

25 - Still - other water-soluble catlomc reslns finding utlllty in this invention
are urea formaldehyde and melamine formaldehyde resins. The more
common functional groups of these polyfunctional resins are nitrogen
_containing groups such as amino groups and rhethylol groups attached to
nitrogen. Pblyethylenimine type resins can also find utility in the present

30 invention. In addition, temporary wet. strength resins such as Caldas 10

~ (manufactured by Japén Carlit) 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 ¢ompounds such as the wet
_strength and temporary wet strength r.é_s_ins discussed above to the pulp

35 furnish is optional and is not necessary for the practice of the present

_invention.



WD 95/35411 12 In addition to wet strength additives, it can al so be
desirabl e tWQ956841de in t he paperneking fibers certain dry strength and
lint control additives known in the art. In this regard, st RFUYSEYaesne <
have been found to be particularly suitable. In addition to reducing
linting of the finished 5 ti ssue paper product, low levels of starch
bi nders. al so inpart a nodest inprovenent {%the dry tensile strength
Wi thout inparting . stiffness that could result fromthe. addrtron of hi gh

l evel s of starch. Tym eahlmsntlaewet aytréhglrr eeamve§ rtnelwda% 'blé “lo Such
that it is retain | evel

at i)
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char act eri st i csisdncluded iman emqmt sueh that itrie retainedratiaclevelof from @baut 0.0 e

Starch From \Naxg &Bt 2% re h%?ﬁ‘éb@ﬁtol‘l%cbﬁauﬁ% bightdf tHePGsyuRe"
1945, pp. 586 108 ( Vol : Fb 147 1478). The starch bi'nder ieggl'n tern

gLanuI ar g bdrz ed. forrn Lhe gra]r\ul atr form bei ng especially preferred

T

he o el o "Ver e SPEpEafy id sfch biiefi 25C hd DreRehic By@iGlh g9
cooking, to a peharacterized by ovatero salubfity sansh hydraphdlicity. Althaugh ity riqnnote. {
Such hi ghl y swoiteyed @'ifhit e eﬁoﬁ&ﬂdblé’&a?&’i Biridars, lrpAss gﬁf‘atﬂglstar‘éh'

CRoked, T C ol Soin e st AHE ShrSh i Vs ok s

granul es, a&d tkrownmindustridilyaas lamieca staremtbeirig! bamoulavlyeﬂrefarema Arniocah,

f I 4%
cg:ls?)sf?gﬁcs of ags{?ék‘r?‘cﬁmg?%?]@ eyg{hﬁgg& ?&ra]w'?qﬂ F(raérﬁr;Le for9'§éF%
about 30 and abwheress mmmcescom ﬁ@f%mlaﬁyb@haam rand amyless be
used i ncl ude  nogafibu uﬁﬁideoahﬂ'a&teﬂsﬂd%?%fSaiﬁibcésstéﬂ%ﬂsﬂ'enﬁﬂ'tﬁeredbscﬁbbé\’lﬁ

attached fo ni i PRUBRE 2, T SREe' Frih WaRE, BoREY ST Sinnvel PABS

Conpany, (BRi dglmes’mes, Neoembers‘la%ﬁ pphaOG-If‘I@Be(Vplepn d4%6414F8kn used as

The starch brnder can be in granular or dispersed form, the granular
form being especrally preferred The starch binder is preferably sufficiently
cooked to induce swellmg of the' granules. “More preferably, the starch

. granules are swollen, as by cookrng, toa point just prior to dispersion of the
25  starch granule Such highly swollen starch granules shall be referred to as -

| bemg “fully cooked." -The: conditions for drspersron in general can vary

depending up_on the size of the starch granules the degree of crystallinity of

the granules, and the amount. of amylose present. Fully cooked amioca

starch, for ekample can be prepared by heating an aqueous siurry of about

30 4% consrstency 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 modified cationic starches such as those modified to have

nitrogen containing groups, including amino groups and methylol groups

attached to nitrogen, available from National Starch and Chemical

35 Com'pany, (Bridgewater, New Jersey), that have previously been used as

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



pul p furnish additives to increase wet and/or dry strength. 13 B.

Loti on Conp¥9 9535411 The | oti on conpositions of the present P vl

solid, or nore often semsolid, at [err], i.e. at anbient tenpera%lures By
"sem solid" is neant that the l'otion conposition has a rheol ogy typical of
pseudopl astic or 5 plastic fluids. Wen no shear is applied, the |otion
conposi tions can have the appearance of a & -solid but can be made to
flow as the shear rate is increased. This is due to the fact that, while
the lotion conpositidh c MEEMMMy sol i-d conponents, it also

ncl udes sone mnor ljquid. c onents. bei.n Lid or se d at
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characteri zed asprimatilyysolid'components; #raleo incjudescsonsuatiner liquid compasents.

lotion-like feel is particul arlé benefjcial for those havi nrg nore sensitive
skin due to chronic cBndeingselid frrsemisslid atamhiest tomperaturase tgese detien  or

due to [mr eqbr ?nédrﬁﬁésméﬁbjdtié h@ﬂﬁafélﬁhemenw tdflow and hﬁgmtemto‘ihe imtefiooof
Con‘pOSI Ions O resen I hve | S an
i mmobi i zi ng age&'?(sgs‘f%rw?lﬁ +|T re}HgY”% %ﬁl%hal W Léﬁsﬁ) I%tfo%?
surfactant (s); acompasition iaereqnmddnaumpaﬂmmftr@sszand otion-like feel benefits.
_Emol i ent The kej usegnﬁ%ra%s%héﬁbef r@%ﬁedoﬁai CRBRASUE fiper ithatodh O

nore enollients. erein, an ego mat er1 al that softens

soot hes, suppl espoteptially ‘eFGtSPFjéﬁmesl‘ﬂﬁ piske8gthy; ¢l eanses the skin.
enol lient typically onpl i ever al
~soot hing, 3 5 noi st %ﬁfaﬁﬁi‘ﬁﬁﬁ'ﬂ?@ﬂ’gﬁ&?ﬁ %S%ﬁgﬁﬂyﬁmﬁ%@g of
the present inveimveotion irpart acsaft, |lubricious,dotiorilike deeltopthesuser ofrthel paper.
consistency at [ ¢higl arh?tflar fe%! RQEFls?ﬁS éﬁ&ﬂ?&%@feﬁ&é& asTﬂll%P@élfck'c U'E@\both"
enol | i ent consi sten ti,on _comnpos]t
| ubrici ous, |oti @t %pghf%émbncnous lotion-like fi rTBel is partxcularl enef‘ clal “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 comp'ositi'oﬁs of _the present invention comprise: (1) an
emollient(s); (2)-an immobilizing agent(s) for the emollient; (3) optionally a
hydrophilic surfactant(s); and (4) other optional components:

25 1. Emoliient

The key active ingredient 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
typically accomplishes - several of these objectives such as soothing,

30 moisturizing, and lubricating the skin. For the purposes of the present
invention, these emollients have either a plastic or fluid consistency at
20°C, i.e., at ambient temperatures. This particular emollient consistency
allows the lotion composition to impart a soft, lubricious, lotion-iike feel.

The emollients useful in the present invention are also substantially
35 free of water. By "substantially free of water" is meant that water is not



The enol l'ients useful in the present invention are also substantlal ly 35
free of watWp9sBsdir substantially free of water" is neant thglrﬁr t |s not
WO 95135411 14 intentionally added to the enollient. Additi 8r to
the enollient is not necessary in preparing or using the lotion
conpositions of the present invention and could require an additional
drying step. However, mnor or trace quanti4ies of water in the enollient
that are picked up as a result of, 5 for exanple, anbient humdity can be
tol erat ed wi t holrtentibnatlly addéd ¢ the gmplltent 1 Additibre ob watdrite the erroliiknit s hote

resent |nvent| r
Fess wat er, pre?bﬁabl Qé%ﬁtﬁr’% ﬁ@%ﬁe‘é‘@&@ﬁ ?&ﬁﬁé%{&ﬁ %fquuérseée/?\f
the present i nv@r\fﬁmb?f‘ énd ‘{%‘l E8quire: amasiditional gying sten, dlqwever; Binaner,
al kyl et hoxyl at rate R@anfitiés uf wateal inIheentoiientithat & pickéd wpohs ah@sul\dpe, Or

Those. myar ofar tSHpeiny Bredt’ bRyt BE 68, Ta0Hgiad ﬁﬂéﬁ%ﬁa%h@réﬁg e
from 16 to 32 Twpicaly, d0eemollients used in thepeasent inveotiom coptaimabogt $%esre
"chain | engths I@%btwaemprefe?ém?ldbobaHWokwswaar Jhost pﬂerérub@ 96&&35 §ipunt’)

and petrol atum I(‘als known as”"m neral wax,™ " petrol eum jel I'y" an
"m ner al JeIIy RPMael o usual |y refers 'to less.viscous m xtures of

nycrocar bons s, &bl Sl it e R orioh Arcby Beypllnb bkl s

Pet r ol at umi0s afaltyracid ester llqu;@ékyé eﬂwylate tynee ttyzacld gster etboxylates, fatty
conposi tions ofg IS RolP e Et'dfziﬁ'f h@ntEat Slfx(iéﬁled 18Umibd¥ed

enol I'ients include th r|v acl erably Cl16- C22
saturated fatt yomelliegts inglidetipse byds j onsniswes st PypEacarbors, saying ¢ ¢

al cohol s. * Repr elsaint 4#éngtits estinfobms 16" mUC32 eearbba iatorns.dePetedlbyin rtadsedt at e,

gglt rr:]y't afteea;?m%@rﬁcerbﬁﬂg rh%W{g th@&'é éﬁ&in léﬁ@ ﬁrﬁéfud%ﬁ%%ﬁpﬁ B?IEE ?H{wﬁﬂﬂs <i d
ester enol I15ent'§lqeﬂ% eetwats@"aeande@etrptamst(e 9 dNOWEn RS cmaarafa«@ty
al cohol s [err], "dateieun joty"Card %ﬁhemgelmprtmrnemabm ﬁsvduy rférdSter ks

| actic acid, suc.h as_ |l aur C | ctat ui t abl e
al kyl et hoxyl at\éI Wﬁ éﬁc*!ﬁ' %PX’ f"ht1§/t%1%co ﬁafboé‘c i ‘at es
havi ng an aver a@etrda@,rmmsuéll;eréfewﬂoanomvrscoﬂs mixtatesuof hydrocarbons having
from 16 to 32 carbon atoms. Petrolatum isa partlcularly preferred emoilient
20 for lotion composntnons of the present invention. '

Suitable fatty acid ester type emolllents include those derived from

C12-ng fatty acids, preferably C1g-C22 saturated fatty acids, and short

chain (C4-Cg, preferably c1-c3) monohydric ‘alcohols. Representative

examples of such esters include methy! palmitate, methyl stearate,

25 lsopropyl laurate, |sopropyl mynstate "isopropyl paimitate, ethylhexyl

paimitate and mixtures thereof. Suitable fatty acid ester emoilients can also

be derived from esters of longer chain fatty alcohols (C42-Cgg, preferably

C12-C1g) and shorter chain fatty acids e.g.. lactic acid, such as lauryl
lactate and cetyl lactate. "

- 30 ~ Suitable alkyl ethoxylate: type emolhents rnclude C12-C22 fatty
' alcohol ethoxylates having an average degree of ethoxylation of from about

2 to about 30. Preferably, the fatty alcohol ethoxylate emoliient is selected
from the group consieting of lauryl, cetyl, and stearyl ethoxylates, and
mixtures thereof, having an average degree of ethoxylation ranging from
35  about 2 to about 23. - Representative examples of such alkyl ethoxylates
- include laureth-3 (a lauryl ethpxylet._ﬁ having an average degree of



2 Ito ?bgu]E 30. I;;eferabl y, the fatty al cohol ethoxylate enollient is

sel ecte WP oé 488, 0r oup consisting of lauryl, cetyl, and st :
et hoxyl ates, and rrl1gxture5 t hereof , having an aveer'ge' degreeﬁ(aj#’%%tsﬂg?gll ation
ranging from35 about 2 to about 23. Representative exanples of such

al kyl ethoxyl ates include laureth-3 (a |lauryl ethoxylate having an average
degree of 15 ethoxylation of 3), laurett®23 (a lauryl ethoxylate having
an average degree of ethoxylation of 23), ceteth-10 (a cetyl al cohol

et hoxyl at e havi ethaxylatioerai 3, lastete@3da lsutybgihaxylate having(@n average &egee- 10

(a stearyl al co@plftﬁ(g,gpﬁ?{sto? %)V idafetAl (A4 Gl BRDHOP ethoxgidtexbiavihg oan of

10). These al kyl I | 1.1 I
conbi nation wit Rverage degreee ngtrgéngl@hé'gn ﬁq?resﬁci)épﬁg{p'gg L‘%Z‘eﬁ?%&é\ﬁ!ﬁﬂho&t a
}I\?:) (F:jnhé1 b{:) 3{ o (if ethidsylate thaving ah eaveragd degteet of pthoxylatiomafat@ld Ehese jalyl of
Suitable . fatty %&%&%{é teg?bozh%rr%%ﬁ ?gﬁ%ﬂ%%%uadgpw? _aﬁ o? ?v ﬂg@ig %étlrdsleunjsa
preferably [errpasademallientnosuch as peliolatuny ab@ we Ir%téo ?’ﬁéﬁ‘wﬁeﬂ'&‘k’iﬁ e
2%???&?2%?2 e??ﬁdllé@ftf@@btmmmfbéyéqJ re*nftplliémr q?ﬁron;rrmet f1a} ttp abauth®is,

: S 1. .Qn t
em): : | en{ S, suc#&?r%&r@%&géjﬁﬂtqa?%;é\é@g%?‘ I’\c';.vlt I o of ef gﬁ ;oa?agg‘;]g?sed
enollient to petrole " ' i ' s 1,00,
preferably from 15 %@g@q%ttﬁ%&igg%eoﬁm ’.ilggiefbgtgge;%ﬁ g}gﬁfg} ?Ic;bg\‘éls, :
ool 11 ent 3,10 at Fyetasably ra-E 18ttty Alsanols. | Repjesariaiveb exameleh dagiide cety
al kyl et hoxyl at gedHel | arjf isteatiid afcohbly and: ohirluresitheresfit sThese fattyladicahal s

Sbout 1006 of t hETQentsGHs tyraely” Jisey nk, EomBiigion WM e, (Setbleurtibalsdd
These ot her, coremoitiéntsasucimas peteolatun,atiaweight tatia efifatty elcobol eggllientitae,
triethylene gly trolG\RFIHERE ém%][i%@tmmt 1: ltd Yabidkt 455, preferaBlytfrom

t
al cohol ethers Havin rom§2 t on atons in their fatty chain, such
as stearicl15 aciﬁ:l’,o‘-'tg'r"owtﬁt"é% fatty .al cohols; glycerides,

-acet ogl [ ' i i de-
Fatty esters of pol yIHRAGRY PraBHBrEL SBoRrs, it acid ebler mclionts 2Ry 0
pol yet her copol yacid sestendethokylatespxalkys ethoxylatea emailientst @ndt fatty ralceolf r om
gbggg 2820 abomerﬁolﬁQRtéﬁﬁéﬁbﬁi‘éﬁ% %ﬂ]{)ﬁﬁh@i seafvértida &an PRAKIY minor
, , - (Ampul SKI et al'),, "Issue t 2 1991 . I ch,.is incorporated
by reference. TrRIBeURISHED.ibiq ?Q‘?Hg'rog'gﬁhf g;ﬁi%éu%#ﬂt@rmgpggﬁ%h
20 emollients. These other, conventional emollients include propylene glycol,
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; glycerides,
'acetogl_ycerides. and ethoxylated glycerides of C12-Cog fatty acids; other
25 fatty esters of polyhydroxy alcohols; ianolin and its derivatives; silicone
poly_ethér copolymers, and polysiloxanes having a viscosity at 20°C of from
~ about 5 to about 2,000 centistokes such as disciosed in U.S. Patent
5,059,282 (Ampulski et al), issued October 22, 1991, which is incorporated
by reference. These other emollients should be included in a manner such
30 that the solid or semisolid characteristics of the lotion composition are

maintained. -

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



30 that the solid or semsolid characteristics of the |otion conposition
are nai nt aiWe@s3sAme anount of enollient that can be incl Udeld(i]'flﬁssglgfsub otion
conposition will depend on a variety of factors, including the particular
enol lient involved, the lotion-like benefits desired, the other components:
in 35 the lotion conposition and |like factors. The [otion conposition can
conprise from about 20 to about 95% of thel€nollient. Preferably, the 16
| oti on conposition conprises from about 30 to about 80% nost preferably
from about 40 t dotigbeempasiioncompeisesiiom aheut 30 to abprbBP%%| masy preferably
An especi al |y késont abbardto stiouit/76%, Wfitledemeizpei t i ons of the present
invention is an agent capable of imobilizing the enollient on the surface
of the paper to which the lotion conposition is applied. Because the
enol lient-in the conposition has a plastic or. fl.uid consistency at [err],
it tends to flow or nigraie, elB@9 ISMGE@Mct ed to nodest shear. Wien 10
applied to g tissue paper web especially in g nelted or nolten state, the
enol I i ent widl not 'r%‘fgieﬁpﬁ?@%ﬁﬁe’y"%”:’?ﬁ@mﬂﬂ? f@@e‘ipnt cempesdions | ok theq,
the enol |ient wiprésdntrinvention igram agentccapable ofhimmobitizingt thei emoliiént be tiveper
web. This m graty f | ERE~H e A Dt er g ' e ause
undesi red debonglhﬁgcgqu?ﬁg pggglékd Wc[ﬂnptér)*ogr ﬁgﬁﬁ*@%gﬁé%&%fgggﬁ n 15
bondi ng that t aK’._E%em"Ht%‘tﬂbﬁ!ﬂe% gnpasitionhas amiasticsor firid sonsistency at 8AE. ito a
declr Ieaset'l R tetnseﬁds ] lflle_wggh tnﬁé_ralté}egmp'%en:osttxtqéae? Waﬁ:hagés&%%@”lf el\)Nhen
enol |i en . i gd to the paper. . a_get esire ri,ci ous,
| otion-1ike ee%ngﬂ‘g?‘? t%&?ﬁ‘ﬁc?%%i‘ﬁ@z_t?ﬁ?mﬁ%&y& ing "EEVI??I S TN statey $he
i ncreases the c@mqllimwi&hpb{@dpepfbmrﬂy onhbe(sel[fandiaﬁy@papwemmfeadome
paper. 20 . emdiferit Wl Rirld 6! iBral@pid fid 6 i inferidy ot the BaBY el 1 Ne
' emollient to migrate or flow by Keeping the emollient prinariTy l'ocalized
~oon lt_hedsurTL ace of tlh_erhts nzﬁgtrati%aaﬁthmomenwtm&pé it?ﬁeﬁd?tdfgtﬁ?ﬁﬂf’t@%ﬁ kagse | S
. -applied. is is helie o,.be due, in rt the fagt that the

Mhrobi | 21 ng. aqURRSHER BShoHin of e paBel,By intetBribg Sulrtls. pmalycrogen ough
~ this hydrogén 29ondingrthattakes ipladenbatwen zhe papgefiberse cThie uisualtyléadsdoan t he

~surface of the 162 1R etrdRRI A 7 2Nt i I kSl it h

the enol | i ent -((l?r%i?asgaqliﬁz\n%%i %ﬁmﬁe%ﬁél1?r??e§m tﬁ_ tﬁlﬁg gflégﬁgfﬁ'gﬁh_e’_nmé
appropri ate enuedqlentyhas;to be,applied tahepaneriwel to,get the desired: Wibgciouse
paper as well. lotion-like feel benefits. increasing the level of emollient not only increases

~ the cost, but also _gxa__c.erba'_t_e's, the debonding problem of the paper .

i,

20 The immobilizing agent c_qurjteraqts 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 Ibti__on composition is applied. This is

believed to be due, in part, to the fact that the immobilizing agent forms
hydrogen bonds with the .'tiss_ue ‘paper. web _ Thro_ugh this hydrogen

25  bonding, the immobilizing agent becomes localized on the surface of the

' " paper. Since the immobilizing agent is also miscible Wit_h the emollient (or
solubilized in the emollient with the aid of an appropriate emulsifier), it
entraps the emollient on the surface of the paper as well.

It is also advantageous to "lock" the immobilizing agent on the

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

agents which quickly crystallize (i.e., so_lidify) 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 ‘addition to being miscible with (or solubilized in) the emollient, the
35  immobilizing agent needs to have a melting point of at least about 35°C.



It is also advantageous to "lock" the immobilizing agent on the 30

surface of WRISE&Mr This can be acconplished by using i mMmokydizd ent's
whi ch quickly crystallize (i.e., solidify) at the surface o?#ﬁéggglgspsg?. In
addition, outside cooling of the treated paper via blowers, fans, etc. can
speed up crystallization of the imobilizing agent. In addition to being

m scible with (or solubilized in) the enoll1&nt,. the 35 imobilizing agent
needs to have a nelting point of at |east about [err]. 17 This is so the
i mrobi | i zi ng agefhisi is<sol thevimnhobilizing agentiitself wilhoot haveradeadencey ta migrate
Preferred I MOb bf fbRg Pafdled Wninobllii BBESAIMRVE! mefing3oih@As afitast
[err]. Typically, tr}e%do P,I ) z&g{ age M. 1.1 have a,gﬁltl ngg\%fl nt 1.n the
range of from ab8BPYY ﬁm) ypigally,the dmmobilizing agent wiji, haye & mefting,poiphin

i mrobi | i zi ng agetite rangelof fralrsabdugt 505 tbiabbub$5QPCssi bl e to keep the | oti.on
fromflowng into the_interior of the paper. Unfortunately, high

vi scosities &an al so Thawisaesityaf dhe domakilizing egenh shouldealspf e @sl highoas

el ot o e s g upersic by a1, o)
| ocal i zed on thee’rgm%%éelﬁ%lgﬁé’i%ﬁ@e,sp% &ﬁﬂ?’g‘gh'éﬂ"k“ﬁ@%%ﬂ&ﬁﬁt are

processi ng probl difficultio apgly awithouit processing probiéms. rTherefore, adbalamoe must |

typically range qﬁsﬁé}@dt VidXaitie C | DO SBS :
aﬁgut 15yto agoupél centlsg(glﬁés)es, Er{é'ggéf}gdﬁgb %@ﬁ t°s§§§%§,'ﬁ§qm§ob[ﬂ'ﬁﬁ‘%i ng
agents for tlRe p?ﬁ@@n@@"ﬁﬂﬁﬁ?ﬂdhe&éﬁfa@érﬂfﬁ‘?@%ﬂ bt pehserhigh astexgawsem
the group consi sptgt@sSingl problemsit tSLiIbIe Wi¥cBsiti FiRe imbiabiling ageAh Will
C?ZCZtht .I.hl'htL ?n? G‘é%df‘ f. Iq{t

- a al gohol: efhoxyl ates havj ng a erage degree.o oxylation -
Cangi ng 1rom 2t DPkRFags Rt St Y feotbdlf DY HertBp R, MBteT kR Stk
agent s incl ude [ #45td abaut 10Gtentipwises, measupadakBlif).y sel ected fromthe

group consisting of cetyl alcohol - stearyl 20 - al cohol, and m xtures
thereof. M xtures of Suitghledmmnhilizing agentsdoythe peesest inventioareanccomprise

preferred. @gher apingiber t@idcid om hd Grogs Tohsistify WHECH 042 fRty hicbRblsy
acids, nost pref g:rabég sfe ect e&l roy&hels'%égy caonsi s‘ i«ﬂ? - O, cet%/I .acid, .
stearyl acid, an®1@r%22'88Y (3F%oRNC Ny 127 _ @B'ﬁlm oxvigtgs shaving an, . ¢
are parti cul ar| y aperager degree ifi éthoxylation pangieg fromn 2ntoobboutz 80,gand enikturés
include [err] fa C o8 hawl ng . g
et hoxyl ati on rang?érigadf r ?rtaaebﬁ%? gﬂ;g@gu?agﬂgg 'ﬁg'H g?i?i%ﬁﬂ%et fﬁ}ﬁ/f g{ctog}ols,
al cohol's, fatty Hastprefatabiyselectad fsam thegroupicepsisting of cetyl alcohol, stearyl
20 alcohol, and mixtures thereof. Mixtures of cetyl alcohol and stearyl alcohol
are particularly preferred. Other preferred immobilizing agents include C1g-
C4g fatty acids, most preferably selected from the group consisting 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 C1g-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 Cqg -

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

30 the lotion to crystaliize 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



I mportantly, these preferred imobilizing agents such as the [err] C18
fatty al comals/i3sqiar ease the rate of crystallization of the k.g gizogg usi ng
30 the lotion to crystallize rapidly onto the surface of F e's ate.
Lower lotion levels can therefore-be utilized or a superior lotion feel can
be delivered. Traditionally, greater anounts of |otion were needed to

gener ate softness because of the flow of th8ese liquids into the bulk. paper
substrate. Optional I?/ ot her types of inmobilizing agents can be used in 35
conbi nati on wi-timmokiliziag tggents oveild, be atsed He ,dtJP tenabeut 10%lof dhel total
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agents, the poly ester. or.
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t hat .nol ecul es such as ?ong chain fatty alcohols can orient thenselves and
interact with one anpigalsotvelfeved that molgdules suchiasuong dhairt fatty leoholsar

ol ol be” or 1 R RRENY, iibrRRef MhaCibfact Wik Bod 'alhet B 1ORE £100R |
structure. |n tsrustureadnithis lameliarstrugiure; the,Bydrpaylaroups apdaikyl chains of

?'ecohol > orm Ivielg @gc?rgaonal&eﬁowmbtécm& &%dttdrftaS@tégagwmﬁ SRl drfttRb o fRFm
Sur face. SThce SheraanEzARbFtuGe. PaBI% aching aTanpepreti o averoyl BENPE,

anchori ng and/ oof therratd:nﬂclstdrrmhydrbgehdaoadswliheum callulosecmalar. fubidtionalities

Che ol oy ey or (& Er B8R Sar altoryf)'fy [ HirfiGhifie e aldcfiBld Y Qﬁ&éﬁ?&?@s on

t he pol yhydroxy id-are 'y nonponic 1 n racter use of

t he possible sk$‘-lffa§3n3|s(lnm the @@hﬁ%@fﬁsﬂ‘!ﬁ‘%ﬁéﬁh the pretesrad, emellignts. he

l'oti on conposi takyhoringaMelordmmdbilationdf tie emellieatwilboccuiroul d al so be
relatively mld and non irritating to the skin. 25 . Sui tabl e

pol yhydr oxgof atty adPréfersad estersrandsamidest will have dinree uvamredree hydroxy
groups on the polyhydroxy moiety and are typically nomomc 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 miid and non-irritating to the skin. ) -

25 Suntable polyhydroxy fatty acid esters for use in the present invention
will have the formula - .

30 whereinRisa C5-C31 hydrocarbyl group, preferably stralght chain C7-C4g
alkyl ‘or alkenyl more preferably straight cham cg-c17 alkyl or alkenyl,



will have the fornmula: [err] 30 wherein Ris a [err] hydrocarbyl group,

preferably Q8%3st1 chain C7-Cl 9 al kyl or al kenyl, nore pr?@{/ﬁ%kléfﬁﬂg :
chain

straight chain [err] alkyl or alkenyl, . 19 nost preferabl

[err] al kyl or alkenyl, or mxture thereof; Y is a pol yhydroxyhydrocar byl
‘noi ety having a hydrocarbyl chain with at least 2 free hydroxyls directly
connected to the chain; and nis at least 119 Suitable Y groups can be
derived from polyols such as glycerol, 5 pentaerythritol; sugars such as
raffinose, maltorost preferabiyabtraight ehain @{9%7 qjkylmlsaikeDWJ osmixtareuthieosaf;

mal t ose, | act 0Sey ; ol ,
xylitol, malitol mnmwg ‘%EW m&B ﬁhgl’l d r%t%?%aaa}a?gﬁég (?f
such as sor bi t anleash@ feee swdeaxyls diremsly ec‘?ﬂﬂ 'Byaaeum'segt tior
use in the 10  gupaslet Y ngmbsoeaﬁonsbr ld%ﬁsedefr’om npayolbl tstich e @iserglycerol,

Phe mnner | & whPeniasnayiEhc sl Bidn 88, fah6Pe , Treliadblicle, "ERERRL, .
usual | y conpri sesutroses egluotbsemrxylosem fructose,- meltese, c Jactpse, Fepnresent and ve

exanpl es of t rig t t
SEAQPM;S sofg: tgﬁhﬁqg%g géi“ali:%hﬁfsssuéw bﬂdﬁmﬂﬁit&' x?l"toPé‘c‘\'lﬁllfm1 ManhRoldand

and b| tan behenates,
that conprise on§°@('°htﬁqg %ygﬁaeﬁéﬁgggércﬁco%ﬂsb@ r"erS| ons of these

roho- i< and tri - o QuRoEEst 3, iR ﬁé'}*rvyva%tfamp %ﬁéena s e
‘as mixed tallow paesqnt invention domprisesmenajn amrbltan@smrsr peaferably thexsarbitan of
different sorbitggy fo?réchegl ?éatura?éosfh i&€d BezdGe ¥ the miaririt in which

pal mtates with sorbitan at es. | ar | referred sor tan esters
are the sorbit antRe¥%#Fe tyRically, manyfact UF%A atHﬁFﬁt%rB't?ﬂ esters. u tﬂ compprise

tri-esters (plusmigures clmono-t, di-) tri-pefc. esteEPAReﬁfesemtatweoeXamFﬂes of suitatiles

sol d under the tr a thgmlt Se tan
esters typically gp‘ﬁﬁg\ ?gﬁﬁ Maogo%tdﬁ%ltéﬁg (&gﬁd tri-estérs &B&
sonme tetraester, stearatesn(e.g. arﬁ?&hl 693+ and sgrhitans bﬁh?@atﬁﬁ-et"ﬁt é‘@ﬂ?ﬁ"ﬁ&n@ne or

species in these mMorét of the marsi! QrR'ard #Béstef vémdr%bbﬁmﬁé)ébrﬁfmdsthﬁé te/gaci d
esters for use in th | nven certain

nonoest ers, pref épﬁjfanpél%%g?‘r %&b@? E}"?{% sctsrgﬁﬂ Ry Q? e%"‘fé%{ﬁP%Pm
such as gl yceryl sofbitanmenvorw-c di @nd, trijbghenate, asnwplll as mixed taliow dfiatty cagid

monobehenat €. AJ@thitan mono-, di- and tri-esters. Mixtures of different sorbitan esters can
20 also be used, such as sorbitan palmitates with sorbitan stearates.
Particularly preferred sorbitan esters are the sorbitan stearates, typically as
a mixture of mdno-, 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-spei:ies in these mixtures.

Another class of suitable polyhydroxy fatty acid esters for use in the
present invention comprises certain glyceryl monoesters, preferably glyceryl
monoesters of C15+C22_ saturated fatty acids such as- glyceryl

30  monostearate, glyceryl monopaimitate, and glyceryl monobehenate. Again,
like the sorbitan esters, glyceryl monoester mixtures will typically contain
some di- and friester.  However, such mixtures should contain
predomlnantly the glyceryl monoester species to be useful in the present
invention.

35 Another class of suntable polyhydroxy fatty acid esters for use in the
present invention comprise certain sucrose fatty acnd esters, preferably the



| i ke the sorbitan esters, glyceryl nonoester m xtures wll typically -
contai n somods/3ssgnd.- triester. However, such mxtures shyl '9513&9; ain
‘predom nantly the glyceryl nonoester species to be useful in the present

i nvention. 35 Anot her class of suitable polyhydroxy fatty acid-
esters for use in the present invention coér%ri se certain sucrose fatty acid
esters, preferably the 20 [err] sat ur at fatty acid esters of sucrose.

S t ti I f d d
monost earat o ande st SauERIeN Jau el Seipte. B sliBesny HiRss Miiopetars e
am des for use ipartibalafdy epraferréd andiacluden sutrose hemomosteardter emdasufrmse] 10

wherein [err] 'Sm olaGifdte. hydrocar byl , 2- hydr oxyet hyl,- 2-hydr oxypropyl ,
met hoxyet hyl , oxypropyl or a mxture thereof, preferably [err] al kyI

rre% onyet hyl or rret hosmmm@y ?I RdréxypP I fe rlaﬁayahﬁdéd ft@i;] llis)a lih fHeK)resdnt
met hoxypr.opy a y i.e., nmethy or

met hoxypr opyt; 'H&gr[‘téq?r}\?"ﬁ? %tﬁgﬁrﬁ"hﬁdrocar byl group, preferably straight
chain [err] 15 al kyl "or al kenyl, nore preferably straight .chain [err]

al kyl or al kenyl, nost. preferably straight chain [err] alkyl or al kenyl, or
m xture thereof; and Zis a polyhydroxyhydrrﬁarbyl noi ety having a |inear
hydr ocar byl chain with at |east 3 hydrox Irectly connected to the
chain. See U S. patent 5,174, 927 (Fbg ._mﬁszed Decenber 29, 1992 (herein
i ncorporated by 20 reference) which |sc oses these polyhydroxy fatty acid
am des, as well as their preparation. The Z nmoiety preferably will be
derived froma reducing sugar-in a reductive am nation reaction; nost
preferably glycityl. Suitable reducing sugars i ncl ude gl ucose, fructose, .‘
mal t ose, | act ose, galactose mannose, and xyl ose. Hi gh dextrose corn

, high | it
ST ohl 91y LyAES ﬂ%ﬂ.'ﬁéﬁmﬁ"d ’?Y“gé}???‘( sy aspeivt, 2 “ga'rb"?ﬁm&r ups
can yield nixt ur'@gﬂ'@P‘Y% methaxmiapy! s°ff%rm'f‘Wé° 2hepeob Rrefi eTﬂ'E'YZCmQIEP yl,
preferably wll fhﬁtmy@lﬁyecbff Mﬁmmﬂum\ﬂl@'l$ﬁfﬂfwy0C1[ i |Co alkyl or

methoxypropyl most preferably C4 alkyl (i.e., methyl) or methoxypropyl;
and R2 is a 'Cs-C34 hydrocarbyl group, preferably straight chain C7-C19
15  alkyl or alkenyl, more preferably straight chain Cg-C47 alkyl or alkenyl,

- most preferably straight chain C11-C47 alkyl or alkenyl, or mixture thereof;
and Z is a polyhydroxyhydrocarbyl moiety having a linear hydrocarby! chain
with at Ie_ast' 3 hydroxyls directly connected to the chain. See U.S. patent

__ 5,174, 927 (Honsa), issued December 29, 1992 (herein incorporated by

20 reference) which discloses these polyhydroxy fatty acid amides, as well as

their preparatlon

The Z moiety preferably wm be denved from a reducing sugar in a
reductive amination reaction; most preferably glycityl. Suitable reducing
_ sugars include glucose. fructose; maltose, lactose, galactose, mannose,
25 and xylose. High dextrose comn syrup, high 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 moiety preferably wm be selected from the group consisting of
30 -CH-(CHOH)a-CH20H, -CH(CHZOH)-[(CHOH),-,-1]-CH20H -CH20H-
CH2-(CHOH)Z(CHOR3)(CHOH)-CH20H where n is an integer from 3 to 5,



21 and R3 is Hor a cyclic or aliphatic nonosaccharide. Mst preferred are
the glycityweoestsne n is 4, particularly [err] In the abovep éﬁb@ﬁo@sos[e”]
can be, for exanple, N-nethyl, N-ethyl, N propyl, N isopropy butyl

N- 2- hydr oxyet hyl , N-met hoxypr opyl or N- 2- 5 hydr oxypropyl,. R2 can be
selected to prow_de, for exanple, cocam des, stearam des, oI eam des,

| auram des, nyristam des, capricanm des, p% | mi t ani des, taI | owam des, et C.
The Z noi ety can bej% deoxygl ucityl, 2- deoxyfruct it eox'ymal tit

1- deoxyl act i t yI , and Reig,H gaa sy€liaq 91 aliphaticqaegaasrha % MOStPfefe 763 are e
1-deoxynal totri Oblybﬂ'lsv@fe@e nio 4, part:culaleecmﬁcmOHwOMzbﬁol yhydroxy fatty
acid am des have the general forrrula [err 15 wherein [err] is methkjl or
met hoxypropyl ; [err] Imsthe dbove]fosmula, & mbenfmlmm Mimretinyl, Nrethyb.

These include N 9.
gl ucanmi de, ﬁscocéPiE&yNN?mucm %%?é)gran&ngqr ox%%ﬁbz::wz‘:s

gl ucam de, pal BY t I@@/“

gl ucam de, or N gRiaramides\- nslbamidas; op;duraimdesm dmyrig@mides, capripamidesys| y

noted, sonme of th e [
sol ubilization i HSW%ﬁﬁ#w ﬂeﬁﬁaﬁrﬁ%%}é gﬁa'.lre{ ?c’ﬁ?’gwﬁ b ?—dé&?%lucﬂyl ? ain
of the gl ucani dedeexyfructitylt hd-dequyrialtityl, W@W tﬁﬁﬂWﬁ@@cﬂﬁ{bl nd HLB
val ues of at 'eaataoi\hﬁsﬁm&l ﬂéé@%ﬂtmﬁw Bicers wil | typl cal ly include
t hose having HLB val'ues bél ow about 7. In this regard, the sorbitan 25
esters previqusl y desThelmest prefdiredd polyhydmxpifatiy asid-amidesshaven ther general
- val ues of about | ess have been found useful in solubilizing these
gl ucam de i mobi I???Lﬁéj agents in petrolatum Oher suitable enulsifiers
i nclude steareth-2 (polyethylene glycol ethers of stearyl al cohol that
conformto the fornula [err] where n has an 30 average val ue of 2),
~sorbitan tristearate, isosorbide |aurate, and ryl nonostearate. The
emul sifier can be included in an amo®ntREuffi ¢i@Ht| to sol ubilize the
i mobi | izing agent in the enol|i¢pt_ B HPALOM | Y 22
honbgeneous m xture i s obtained. For exanpl €, jan approximately 1:1
) oL 4

15  wherein R1 is methyl or methoxypropyl; R2 is a C11-C17 straight-chain
alkyl or alkenyl group. These include N-lauryl-N-methyl glucamide, N-
lauryl-N-methoxypropyl glucamxde, N-cocoyl-N-methyI glucamide, N-cocoyl-
N-methoxypropyl glucamide, N-palmityl-N-methoxypropyl glucamide, N-
tallowyl-N-methyl glucamide, or N-tallowyl-N-methoxypropy! glucamide.

20 As previouély noted, some of the immobilizing agents require an
emulsifier for solubilization in the 'emol_lient. ' This is particularly the case for

" certain of the glucamides such as the N-alkyl-N-methoxypropyl glucamides
having HLB values of at least about 7. Suitable emulsifiers will typically
include those having HLB values below about 7. lr_1 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(OCHZCH2),10H 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 immobilizing agent in the emollient such that a substantially



m xture of N-cocoyl-N-nethyl glucam de and petrolatumthat will normally
not nelt i MM@9SB54iingl e phase m xture, will nelt into a si ngkg{yggqase m xture
upon the addition of 20% of a 1:1 m xture of steareth-2 an 650 5
tristearate as the emulsifier. The anpunt of immobilizing agent that shoul d
be included in the lotion conposition will depend on a variety of factors,

I ncl udi ng the particular enollient involve&® the particular immobilizing
agent involved, whether an enulsifier is required to solubilize the

i mobi | i zi ng agromogenedus fixturecii®ldbtained. 't Rer example; oamcaapproximately ht 1

| oti on conposity '_'-'L‘}%P_]; - | Z‘%{Rﬂ ! _ h,Se -
from about 5 toﬂng%%%{]%'goo of E’f‘ﬂe’ﬂ'?mg%ﬁé 2@8 nt . %ﬂru‘é'# gﬁ%&?@, ﬁ%‘ otion
conposi ti on confRti Bk intosr,single Phese mixiuse, witlomelt 1B 2 fingle rrlidsg mixdreabout
éo ]Eo about 40%parf _m'@eadmm_ig:fizqqagofagenu. niktute of aahgaha_drwdﬁamwahi c
rfactant kn t .Lon conpositions according.to the present
urf ¢ 51, "Bledranl B amlighke" cOTPOSL !l of g P

invention wll ed™ 1 'Ssue paper webs that will .be used as toil et
W ih 20 the | ot on Heramddnt BIOMHiOBRhG et hE shomaTBe dhlBe i e on
the particul ar 'Phﬂ%b?Q'{'TB?ﬂgor&g‘@Wt'dSE@ﬂd.i?Pt?\e"%/riﬁwo " IRt -FF”E‘W"EQ Re

ﬁr gsen'ﬁl . : nvent i particalar a)inﬁ_alliéntnbdvbiv;dr dpéi particular fimniobilizirig ragentiinvelved, of

rophilic sur A . . .

wottabi 11 ty. - Foviathariileriiine s (SELirBd to sORLAEY NG SHhrichit g 8YEnt n tne

N- cocoy! - N1®et Hmolieah ghe pther eampensnts imthgelotior campesitiost apd likedfsctosmout 7
SUrf actant. G hor {CUSRERERpLSIEN ¢t Cofpa tiirs ot ® 1o/ dkeptiene of e
vt g HLB val RGNS Akt , Bisterabig, e 3Suarconiostion, sateRaee o
surfactant to iapoubSetovaivoutiS0%,t most preferablyt fram aboub dOi toi about S0k pdfithd t o

paper webs-use Pﬁﬁo rorP ssue. Simlarly, a 30 hydr ophobi ¢ enol | i ent
such as petrol g umt%/'\n l+ﬁrragém§re the addition of a hydrophilic surfactant.
Sui t abl e hyglrophilic surfactants will be mscible with the enollient and
the i mobilizing agent so as to form honbgeneous m xtures. Because of

possi bl e skin sensitivit)s,of ional Blvd diccsSu cts to which the lotion

35 conposition is applied, these surfactants should al so be relatively
mld and 23 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 highly 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-additional hydrophilic 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 giucamide have HLB values of at least about 7 and are sufficiently wettable
wit_hdut"the addition of hydrophilic surfactant. Other immobilizing agents

such as the C4g - C1g fatty alcohols having HLB values below about 7 will
require addition of hydrophilic surfactant to improve wettability if the lotion

B co_mbositio,n'i's applied to paper webs used as toilet tissue. Similarly, a
30 hYdrophobic emollient such as petrolatum will require the addition of a

hydrophilic surfactant.
Suitable hydrophilic _'surf'a_.ctanfs_"willl be miscible with the emollient
“and the immobilizing agent so as to form homogeneous mixtures. Because
| of possible skin sensitivity of those using paper products to which the lotion
35  composition is applied, these surfactants should also be relatively mild and



non-irritating to the skin. Typically, these hydrophilic surfactants are
noni oni ¢ t o8& only non-irritating to the skin, but al seCrasesness ot her
undesirabl e effects on the tissue paper, e.g., reductions in tensile
strength. Suitable nonionic surfactants will be substantially nonm gratory
after 5 the lLotion conposition is appliegz%o the tissue paper web and
will typically have HLB values in the rang f from about 4 to about 20,
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and use of tissugndésirabhBffécts oPCtHE tissué paper, etgb Rstuiction® i tensilé btremgtht hi s
regard t hese nonionic surfactants will prefera ly have nelting points

sinmlar to those of t 8uaitablemionionic syrfagtantsswill lee isubstantiaibs nonmigiatoBy aftebl e
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fromabout 2 to abmuntemd pumgars!Magef ishipping, unerchandigingt and useuoh tiasue0

TVEEN 60 (S%b't SHaHt |saacaeo&a3¢~® Aty Teag, 4REEE Ponil lonic
et hoxyl ati on of ut 2 %% % sor Ltan e, i%e@rl c acld

havi ng an averag§“ %‘3?@ eﬂrﬁ ?EtPXt dFe&BSuP°'E§s Sipte 958 cPfs ¢ on
products of ali pimllnobmal s préviouslydesdribed. 1 t o about 54 nol es of

et hyl ene oxi de.” The al kyl” chain of the aliphatic alcohol is typically in a
25 straight chain (I Suﬂablp raniohigusurtactantafor uset iai lotion reampasitionssof ¢the

bout 22 b P | .t t t
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carbon at onstdwi t H ‘Frﬂ?ﬁdaﬂdd t4B0t 3§é "b]et ﬂﬁsﬂﬁg%@lpﬂes @77m)l e
of al cohol. Exanmaligip etnu;oﬂateumete&sawch a!scaegbsperwlmMSIQammm on

of al bohol . the. &%ﬁbéf .F%hﬁé’%”v@t Nt Jovsel <ifioatBl HOLRen, A6 cpcbingiBt ©
fatty al cohols hinesteraiok{12:Geg fatty acigs having asyerage degre® ofoethaxyatioon
2: ggﬁ) | \éwt 2 2 abOUbf ﬁ'oﬁPrhSS%tgi m;gfra?}sh?ee &;&gmawﬁﬁlﬁg tSdb ubbatbie such &
N2 o0 Ao IEER & Iaerbian aters o Plesns,scid AV Sn-avora0s, HogEe pr
et hyl ene oxi de) etrioxyldtien dfyathéut20)Cand TWEEN @t r(sorbitan e6té® éfCBtearic acnd
(condensation  paying 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 prefei'red. 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 moie 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 having alkyl chains varying in length from 10 to 14 carbon atoms)
with about 6 moles of ethylene oxide. A number of suitable ethoxylated
_ alcohols are commermally avanlable including TERGITOL 15-8-9 (the _
35 condensation product of C11-C15 hnear alcohols with 9 moles of ethylene
oxide), marketed by Union Carblde Corporatlon KYRO EOB (condensation



24 product of [err] linear alcohols wth 9 noles of ethyl ene oxide),
mar ket ed bywoigsssfinoct er & Ganbl e Co., the NEODOL brand hamg §.}g{%@q%é nts
mar ket ed by Shell Chemical Co., in particular NEODOL 25-12 f: i tion
product of [err] linear alcohols with 12 noles of ethylene 5 oxi de) and
NEODOL 23-6. 5T (condensation product of Cl2-C13 linear alcohols with 6.5
nmol es of ethyl ene oxide that has been disRdélled (topped) to renove certain
i mpurities), and especially the PLURAFAC brand nane surfactants marketed by
BASF Corp., in psedudtcal £13CypAlingarAaohols adthdéhJaclesnopethiiene obxide), er r ]

tsL ;a'h %t OSE?: I“rﬁérkéﬁﬂ tb‘gﬂn:l'hezﬁréﬁiéﬁ% Oéaﬂdsle e%%tlngtnzt;coo@ baﬁ@girﬁég of
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di scussed above suc e ese Silicone

surfactants hasij b f%urﬁieﬁiﬁﬂm'éo fanst Brij Heai. %orﬁ%fMHQ)t ibging especially:s
0.1% noreqgr efpeéﬁhbu fAI196) ifxturks Of 28yl 8icdheliand s tarccmal o taté@tb

| oti on conposition. nnt I C s actan eqU|red
Lo | ncrease. & h@nieragn degipe st Sl ! famspert Tto shsif 2605Ry
wi |l depend upmedtasthhlﬁydmphtdl@tmfactarm of i mmbi l'i zi ng agent used the

HLB val ue of the surfactant used and |like factors.. -The |otion conposition
can conprise from aleether typespbeuitabie surfactant fordisepin thecpresenbinventiomnen

needed to i ncr W@défs‘S AérbsolVOT ! & didcty \estsrasTaiodih saffoéutririie apibmarketed
Pr ef er abl y, tion c&ngom I |€n conpri ses from about 1 to-about 25%
% fé) ﬁrlcan y d arr\ryp _ .

nmost pr ef egoabl namid Lomp:

sl another type of suitable surfactant for use in the present
invention includes smcone copolymers such as General Electric SF 1188 (a
'copolymer of a polydumethylsnloxane 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 dlscussed above 'such as the ethoxylated alcohols. These
smcone surfactants 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 composrtton T -

30 - The .amount of hydrophthc surfactant requtred to increase the
-wettability of the Iotton composltton to a desired level will depend upon the
HLB value and Ievel of rmmobllrzmg agent used the HLB value of the
surfactant used and like factors The lotron compos:tlon can comprise from
about 1 to about 50% of the hydrophthc surfactant when needed to increase

35 the: wettability propertles of the oomposmon Preferably, the lotion
_composition comprises from about 1 to about 25%, most preferably from



25 about 10 to about 20% of the hydrophi |l i ¢ surfactant when needed to

| ncr ease Rtiity. 4.  Other Optional Conponents Lotion_conpositions
can conprrggbggﬁg?ioptional'conponents 5 typicaFry'preseanpﬁg%WHﬁPient,
creans, and lotions of this type. These optional conponents include water,
vi scosity nodi fiers, perfunes, disinfectant antibacterial actives,
pharmaceuti cal actives, filmformers, deod2bants, opacifiers, astringents,
solvents and the like. In addition, stabilizers can be added to enhance the
shelf life of tabolubti0oto abonbd0%,0of e hydrophilie surfactandiswherrheaded, da,

proteins and | ec¢ithi " these materials are well known in the art as
additives for sﬁ@%aééﬁﬂé*éPﬁghs and can be enployed in appropriate anmounts

in the lotion conpositiong, of DiGerD S om}\w. 15 C.
Treating Tissue Paper Wth LotTon nposition In preparing |otioned paper
products according t Qotibe pompesitionsveahi comprise |otheroroptiompbscamponeénts

abpl i cat i on Fret REaS) Brespd TrivebiiBnl, Mo, MAT tons, A4S By THESH ©f

hayi ng a
mol ten or |iqui ®ptionsl scampanents include wateEd. viseqsityap| @0 teﬁ%dqufﬁw%ie
spraying, printidiginfeRtdht. antisacbariipbtivey, | phartaceuticalt iaotivdss. film fprmers, e

Sprayi ny' the. | odeOROEboSPRRUR = arRgeat ondis il 1B KD T Wiuors,
rol |, that then stabilizérscantbecaddedte; nhamce thex shel lifefefdbe detiam somnpettionen.
The | otion g8MPQsichi A ckiflodl® daRvAE, g%ltaﬁ-@ 5Ad Jecithirb Al DAthese nidtefidle

ti ssue paper web, surfaces. rably, the L otiqgn,conpositiop is
appl i ed to bot h argrwelk keown et as ad 3“’??\%”@“&&@@‘83%%%@ ‘E%Be |
| otion conpositigmploged Wabﬁmt@aﬁﬁtmwm thiedotion lzempositions af thegresdntdoes
not becone satur.at ecl. with the lotion conposition. [f the web becones
saturated with t'HEETEY on conposition, 30 there is a greater potential for
debondi ng of the paper to occur, thus leading to a decrease in the tensile
strength of the paper. Al so, saturation of the paper web is not required to

obtain the ggftness agd | ofrbfind TisBub®soebouies Lbfiorl Comgdsitionot i on -

conposition of the present  tnventron. Particularly suitable application

met hods will apply tha prépapimgcdotivredt ipapeprproductsy according 36 thes ipresent, or

- surfaces of the papet Wala |otion composition is applied to at least one surface of a

- tissue paper web. Any of a variety of application methods that evenly

distribute lubricious r'hateri_als 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. Preferably, 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 composition,

30 there is 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

a5  surface, or surfaces of the paper web. : '



26 The |l otion conposition can be applied to the tissue paper web after the
web. has beawmodsisary, .i.e. a "dry web" addition nmethod. The | gt]

conposition is applied in an anount of from about 2 to aboﬁﬂg%'wo%\ei ght
of the ti'ssue paper web. Preferably, the lotion conposition is applied in
an 5  anount of from about 5 to about 20% by wei ght of the tissue paper
web, nost preferably fromabout 10 to abou6 16% by wei ght of the web. Such
relatively low levels of lotion conposition are adequate to inpart the
desired softness andThetdtion torpositian car bef appliedatotthe tissae papeaweb aff@t do

t sat te th ' t | & it ' :
et tabi 11ty andigoWeB Raf B Ui oot LWl SBlitloN meiy’ MY Yotion,
The .1 oti on” conpSNPPHHOR iarplied inangmewd P Ff%ﬁp9‘5r3ﬁ%/a'?@tt3¢é"ﬁ Hyrweight s)
' o; él'het ti Esp_e pepitie tisshe paper n@tbprﬂ’rfetérablyt _ﬁ':emmiuh donsgositioh israpplied iRant er n
of distribukion c i - - ' ace
of the pape%. F%'Psié'ﬁ%ﬁgfrghhggér’r@%géjta? QQEQQ‘(‘ ?gerw ésig'rq‘f é@o@yﬁebj‘i&ﬁz&%’s ue
paper web can hepst graferably frem abewr 1k aheut $6% by weaigwfibei welan Such
on 1t The o | rauely IoesulelofAdH SAmPsSIfion aftadegule L& ourt tdedied o
coint after i1 Folressamepligfike el hukfiess nn Sshus panst Jot Bock shteaR ve
20 applied t othehtissues papempwebrtonsticha Eincextent thet dbserbencyp avbtfability andankee

dryer, but 1Pri pﬁa&ieu@ﬁggggﬁlggg@‘garés staﬁgiggagﬁe?gégjgopassed_thr ough cal ender

rolls. The lotion -conp ~¢an.al'so be. the paper web after it

has passed through S'H‘ié" 1680r¢ "BéRipdsitidrs c_éﬁ_dalBB' Bé applied 'HG_nMﬁlfU?HIIWRpolhea
parent roll. Usually, Jit, IS grefer-r-ed to-rappé}?/-,,the l.otiqn COTTBOéItIO to
the 25 tissue P (s);0f the disgue paPER Weha BY oRPaUrY ¢S, epnt thatfheor ¢
bei ng wound up amountylpatiern of distribetiopagter of thel lotionrednhysositidre cam vannover
corrpositionis{h%pg Y, |, f ; ; Ehe L er
“web. Since the | ot I%@c&oﬁpﬂ@%p{aﬁg% ﬁgﬁga'gﬁeté Fgﬁﬁ@ﬁﬁf' g‘geo%/%ﬁ%ér%ﬁ‘egﬁtg

t enper at ur 4§, | tissue REReEWSP eahhave Oraater PrlessRr arpaunts Pfdetiameompasitien,3o

paper web. Typi ipeluding portiohof tHe surfawesiniat A6 rict haee.iahy IbtorfcoMpBSitien whe i n
t he range froml bout [err] to about [err], preferably from[err] to about
[err], prior tobeing applied to the tissue paper web. Once the nelted

(5" coo “onBSol Gy e REER el 6 et et ipet et
t he - point after it has been dried. For examplé, the lotion composition can be
' 20 applied to the tissue paper web after 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 applied to the paper web after it
has passed through such calender roils and pi'ior. 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 oh smaller, finished paper product rolis. |

The lotion composition isitYpic'all_y'appIied from a melt 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 .abq_ut--100°.C{ Pr_efer_ably from 40° to about
90°C, prior to being applied to the tissue paper web. Once the melted
lotion compaosition 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. ' : -



35 paper. 27 In applying lotion conmpositions of the present invention
to tissue payeosssghys, gravure coating and extrusion coati ngﬁ%ﬁ@s §
preferred. Figure 1 illustrates one such preferred nethod i 53 avure
coating. Referring to Figure 1, a dried tissue web 1 is unwound from parent
tissue 5 roll 2 (rotating in the direction indicated by arrow 2a) and
advanced around turning roll 4. Fromturning7roll 4, web 1 is advanced to
of fset-gravure coati n? station 6 where the |otioen conposition is then
applied to both sides Invfappiyingdetiomicompositionsnef theapresens, inventian tedissue a
| otioned web indigapbpdeny, sradu?é b@Bﬁﬁb ¥Re e3ctrb§noh*’&ihtﬁh@vﬁéﬂ%saérﬁ%}@fér#€d“ ng

roll 8 and then on ned .t aren roll |ng
in the direction |'9HP\Agt'@‘ﬂftr %Ppﬁ agrefg{gﬁ gddBYﬂJY'PQe%ra?{“é?aP?a
| i nked of fset-gr eRafemng@Engsr&Z andrietitissereewsb 112 iscomwosmhd fmin paremarssue

gravure cylinger r&ﬁzgr av Icri]ﬁ;éétﬁ tm&%é{@ af'r%w o é éﬁégdl

consists of a | ower set cy

22. Gravure cyli Ad4@ing ¢ éﬂd pomEmng Fo 4, weRcl s @@?Bﬁ%@l tEeﬂ’ffseéﬂ@‘é-Fﬁ
and size, and eachating station's aeretiw lotion wohipositionhis| thea fapptied ¢ bt sides 18

Vol ume of the gr SHTEwRB: A leSviid ERfiot 8, Web £ BaedifFe o 1aford e indiSfiefiC

speed, and |oti oerBscb@ﬁQQﬂd webh3 tis dhemm advgneedasound tuming:rolk\8 andethenar e

heated to kegp t%drﬁfl i HﬂéﬁedTﬁéﬁ% afent’ PolRMb Qrdtafiag Cirl 'tﬁﬁiedlfec%f\at €

in the directions I.n e ows 16 18a, 20a and 223, respectively..
As shown in Fi guiRdigategt ys%’f"‘é;’ﬁ?&ders 18 and 22 are directly opposite and

eb ™1 passes 55 ' "*'ullith B &ihdfedh. RdbinbF iutd bAgbedalind Budstef P gHl. o

fountain trays 244anBress, 12 copsistsi ofca ngravum cylin BI 16 anflan uppeénoffset
conposition is pl&?ﬁﬁﬁﬂ i‘é%r@é&%"&nﬁlﬁﬁf%ﬁgﬁwﬂf Y §?a(ﬁlﬂ cgﬁn&%ryﬂg%‘ﬁhde

reservoirs of _the as | n

en 'l'ot | on. cConp
32, respecti Rl y.amuppenofiset @E]Mdﬁﬂ@%s M Qﬂ"}d@[% @ ARd 40 each havenas

i 'ndi cated by ar r gpecific etchéd esld pa&ernmahul sizec atwdveatls Rdveaadchidme (ptatedi ck

¥ avure- oyl | nder Sutscl whik ofifetlifapts 16 Bnd 268 hivd AR EPelnfounpne
respectivel y. Thdubben slirfagepbhe sizenofr thewseli vajume ofitbergravie rgilawill rdepend
cylinder cells ypon the desired coat weight, line speed, and lotion viscosity. Both the
20 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
and 22 are directly opposite and parallel to each other and provide a nip

area indicated by 23 through which web 1 passes.

25 Positioned beneath gravure cylinders 16 and 20 are fountain trays 24
' and 26, respectively. Hot, molten (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 igr'a'\)ure cylinders 16 and 20 rotate in the directions indicated by arrows
'30 16a and 20a within reservoirs 30 and 32, they pick up a quantity of molten
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

35 in the opposite direction as indicated by arrows 18a and 22b) in nip areas
38 and 40 between the respective pairs of cylinders. The lotion

v- = opmmreried



16 and 20 is then transferred to heated offset cylinders 18 and 22
(rotating WO 9S3ptihe opposite direction as indicated by ar peYVUsdsiRs@Nd 22b)
in nip areas 38 and 40 between the respective pairs of cylinders. (% e
~lotion 28 conposition transferred to offset cylinders 18 and 22 is then
simul taneously transferred to both sides web 1. The anmount of | otion '
conposition transferred to web 1 can be c rolled by: (1) adjusting the

ad ust 1 ng 1 he. vpaTgosth URAReR5 ol LAREEPs 18 228 18R Siiudrgousty
cylinder pairs tIBV‘S.IfS"&ﬂdtOZbﬂt?\ZSIdPSngr web ]| Tber ameyntof dotien wanmpesition
preferred nmet hogansrerbditsoved qtcérrbéuedrarbneeaﬁy ng1) Ee‘usfﬁ e Width! SURP 2. a

dried tissue web 1 unmou d fr t t at
the direction |ﬁrrﬁac%:§b B‘ég’ ﬁ% dﬁ H@ﬁ (éb@&h@éé&éﬁ%m&hl "
turning rol 5 10d&f nipr ureasusa argi Aﬁlbetweén gvabuﬂa@dffset eydndencpdrrs def1®tand

extrusi on coatr?@?%t ation 106 where the |otion corrposrtron Is then applied
to both sides e web. After |leaving station 106, web 101 becones a

:gt I gzgg \tNegsl gdl g?gﬁrtéuﬁw 21 ARistras taﬁadterﬁbu@%réfénbbertaewdnm| slct>t 4 b

| i ssu LO i.rectio . cate

arrow 110a). St 6%3&913%?@5 %p#'pgr%ﬁ %BQE&&'%‘H%{”G xﬁu&éf@%ﬂ andy

114. Extruder mmrpareatrtlasuengﬂiﬂﬁﬂ (Edtalnglmﬁhardﬂ'eatlmb‘ldmiedbyran@vswzace

118; extrugér %&iéﬂ é&\fén\ﬁea%?mgfm ﬁrrﬁrn bﬁGIoa' giroﬂngﬁgg g réi Bk wen' ting
ext

surface 12 own 1 n ure r ers are orien 20

such t hat surfa'éeaF!B“‘F%d tﬁ Siatt QmWﬂhcm%rﬂé‘ where. \the| @t@ﬂrface'
122 is in cont agdmposition iethenhappliedde uth widesléfltheoéb. Wifler m\(wg gtatioher r] ¢

et ruded thr ough it P BSEes 306Utk FEbld BROBA 185 bl et 5cr
the heated surfisdben s®uptl upon lotioned tizsue papent roll 940Heatatingin thecdiradiion
nmol ten | ot kgn cmmdgpsarg?jacwg?d fromslot 116 is applied to the side of

web 101 in contact wt 18 Sr m I arly, as web- 101 passes over
heated surface 122 o$tativihr108etorgris cel Wlotlgidrudere 112dran144t i on

contact witn subieriihas gh gﬂrﬁ&ﬁr@%?fé? JB s Wi SiEciila Yitaliual o
to web 101 is cextruder| tt# isimilarly) hasan slangatedysioth12t@ndoa tweb |contasting
conposition is gufdcedesl.§ TATsReWA SN Fifurd?, é%Aider8 12 ahd)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, moiten (e.g., 65°C)
lotion composition is pumped to each of extruders 112 and 114 and is then
extruded through slots 116 and 120, respectrvely

As web 101 passes over the heated surface 118 of extruder 112 and
25 reaches slot 116, the moiten. 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
o 30 composition transferred to web 101 is controlled 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.



the speed at which web 101 travels while in contact with surfaces 11 8 and

122. 29 WOEY3IS#IT | LLUSTRATI ONS OF THE PREPARATI ON OF L OT g¥nidodibe3as £
PAPER ACCORDI NG TO THE PRESENT | NVENTI ON The followi ng are specific
illustrations of treating tissue paper W|th 5 | otion conpositions in
accordance with the present i nventi on: le 1 A Preparation of Lotion
Conpositions Two water free |otion corrp05| t %ns (Lotion A and Lotion B) are
made by m xing the following nelted (i.e., liquid) conponents together:
VWhite 10 Protopet[err] 1S (whlte petrol atum made by Wtco Corp.),

Cet earyl Al cohol ( - ‘ 255 A : Epoct er

& Ganbl e Conpany ufrd
| i near al cohol et hox --- g AGCORD D BHE 10,
made by 1 Cl Anerica); n Labor atori.es).
The 15 wei ght por cBRe ge@iw'es TR e ffrwaﬁ'éﬂteﬁsa&t@%@vﬂsauermper wit
bel ow. Tabl esl Ligtionrcofmpositions in Botordanee @&ithithe present inventivai ght % -

Wi ght % White Protopet[err] 49 39 1S Cetearyl Al cohol
35 40 Steareth-10 Example 1 .20 Aloe

1 B. Preparation of - Lotloned Ti ssue & Hot I\[EIt Spraying Lotions A or B are
pl aced into a PAMASOOBIES 20f Lot QEPESIYENS  spray gun (made by PAM.

Fast eni ng Technol ogy, Ic . or ir r

Fast et g, OOl 00, S8 T ARSI AR € Bl b e AU

desired lotion | ebyl mmmgeﬂtélfdlodmg)melted 6.ehsliquid): componenisi tagether! Yhites

are then pl aged i ] a e

oo sprayha T | PrétopBi® 1s=pn=n€é>béeauamfﬁren£a& by WWRES TBlP.)2 CetéargPAlbotof
(a mixed linear C15-C1g primary alcohol made by the Procter & Gamble
Company under the name TA-1618); Steareth-10 (Brij 76, a Cqg linear
alcohol ethoxylate having an average degree of ethoxylation of 10, made
by ICI America); 'a_nd Aloe (in mineral oil by Dr. Madis Laboratories). The

15 weight percentages of these components are'shown in Table | below:

(94

Table!
Lotion A Lotion B
Component Weight % Weight %
White Protopet® 49 - 39
18
Cetearyl Alcohol |~ . 35 40
Steareth-10 15 20
|Aloe | L | 1

B. Pre aration of Lotioned Tissue by Hot Melt Sprayin

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



30 conponents, and to insure a nore even coating of the lotion onto the
paper fibe@so le 2 A. Preparation of Lotion Conposition 5

wat er free Iof?%ﬁqgonp05|tlon (Lotlon O is made by n1X|ngPF86@FWEﬁ”the

- nmelted (i.e., liquid) conponents in the weight percentages shown in Table
Il bel ow. The conmponents are conbined at roomtenperature in a 1 quart

pl astic container. The container is seal ed3@nd placed in an oven at [err]
until all conponents are nelted. This nelted nass is m xed/ shaken 10

t horoughl y to pr &80penaNisorangettoinsune & mose evenecoalingl of the latidnoonto the
conposition is n@hpéﬁfﬁgg in a [err] oven until ready for use. Table |

Conponent Wei ght % Wi te Prot opet[err] 48 1S Cetearyl
Al cohol '35 Steareth-10 = . damgpie 25F1188* Al oe *A silicone
pol yet her copol yner made by GE 15 B. Pr epar ation of Lotioned Tissue by Hot

Mel t Sprayi ng MeW edPrepar ti igna PAM 600S Spraymatlc hot nelt
spray gun oper at i ng erature of I nch 12 inch sheet
of tissue péper subsgr“éﬁtﬁ‘ﬁg 5@&?"{ @-of‘FI@ éé% made ‘P!bm"éiﬂg tegathern
each 20  side othe eltedbd.er, altqtnd)TwmbMemsew the swaighti perebntageési showrl BV I |
convection oven

vol atile corrpone:']%[)le:gﬁ bgﬁ:&?nﬁsg{:@ﬁénﬁ@rﬁ%ré\9gﬁ1bgibf%]r§$§€teﬁvﬂ)é’r$@%’§hagm o]
the paper fibersquart piastiocontaies Ahe contgingrdsiseslest and plaseddn@maven ah A

vat er Heg | Ot | O7O0CRAR bll 'c%h#oh@httsoél'e%el_téd TR rhanéa iisdd ié ?fﬂ:?écﬂgﬁakrén
€ mette 18' ' thoro&éjhly to ngg nceen aS t'l'ort]nogemusI t?\l)&ur%er C'?R sultlng lotion

composmon is malntamed in a 609C oven until ready for use. (
. Tablell
Component o Weight %
White Protopet® 48
18
Cetearyl 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 Spra in

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 coatmg of the lotion onto the paper

. 'ﬂbers



the Table Il bel ow according to the procedure of Exanple 2: Table III
Conponent wo9s3s411\\ei ght % Wi t eProt opet[err] 48 1

Al cohol 35 Steareth-1°0 15 Aerosol OT- 103(9%9%34091 Al o

I *A dioctyl ester of sodium sul fosuccinic acid nmade by Anerican Cyanam d
10 B. ‘Preparation of Lotioned Tissue bﬁ Hot Melt Spraying Melted Lotion
Dis spray coated to the desired lotion |le dl on each side of a paper
tissue substrate according to the procedure of Exanple 2. The |otioned
tissue is then placed in a [err] convection oven for 30 seconds after each
side is sprayed to renove vol atile conp 8 esand to 15 insure a nore
even coating of the lotion onto the pap 32 Exanple 4 A.

Preparation of Logl Oﬁ@#%%%“&“g?@““@ﬁ I otion conposition (Lotion
E) is made fromthe e amounts shown in Table IV
3\2! O\rl]vt aOC/Cgr ?l nlg :OmE Cwater fre@r I6fien com Géltlﬁnqnﬂlm D) isTriade Byvimbangtogettier
i etgol a C
AN LT oty b it s

St ear et h- 10
Wtco B. PreparattherTatie ubbebm@sgéomepmceWreofslémppﬁg? Mel ted Lotion
E is spray coated to the desired lotion Evgll n each 10 side of a paper

ti ssue substrate according to the proced , Exarrpl e 2. The lotioned

tissue i s_ t hen pl aced i.n a W o) elgFI %5
WhiteProtopet® 48
18
Cetearyl Alcohol 35
Steareth-10 15
Aerosol OT-100* | 1
Aloe | 1

*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.



. applied to said at |east

seconds after each side is sprayed to renove volatile conponents, and to
insure a noWO9%%m1 di stri bution of the |otion conponents o

fibers. 15 Clainms 1. A lotioned tissue paper having ag‘t"ﬁ@%’%{"gﬂ‘g

| east one surface thereof, in an anmount of from about 2 to about 20% by

wei ght of the dried tlssue paper, a lotion corrp05|t|on for treating tissue
paper which is sem-solid or solid at [err32and which conprises: (A) from
about 20 to about 95% of a substantially water free petrol atum enollient
having a plastic or fluid consistency akxgmplel4 (B) fromabout 5 to about
80% of an agent capafle of .immpbilizj ng sai.d petrolatumenollient on the
surface of the tifssublgrasation gtlotiong BIHOR g agent having a rreltl ng p0| nt

of at |east about [e ecte fro

consi sting of CL- G2 hﬁ?t‘f}eé‘?@ﬁ%ﬁ?éﬂﬂﬁvﬁ gL Bmate to e fuBuind’

t hereof; (O f compsbents in the amountscshows in Table Wi belbyvdacqmdingcto the

surf act ant avin dir& 2-at. | east about 4, wherein said

hydr ophi | i churf {:?%ént |gfl§e‘ c!téfed fromthe group consisting of ethoxylated
al cohol s having an al kyl chain of. from alyable & t o -about 22 carbon at ons and
having an average degree plmihoddedimatbnda ut 1 to. about 54,
and et hoxyl ated sorbitan =stersombohemr] fattyvmgﬂs%hav ng an average .
degree of ethoxyl ation of jefueedi-aboui—2 .o doout D) fromabout 1
to about 50% of an additi hPétrolatusfophi | i ¢ surfactsmt sel cted fromthe
group consisting of a di optsp—est-er—of—sod-

pol yet her copol yner, and p$teariefcidiereof. 4.. TH8lotio

ic acid, silicone
ed paper of Claim
| which has from about 5 }e—abett~—28%by—wai-ght—et—satre—] oti on conposition
_ DBtearathflice of th t| ssu‘tB paper§ 3. The | oti oned‘
paper-of Claim| wherein _ ps from about 30 to
about 85% of said petrol GE]SJ‘TT‘IQZ& ent 4. The Motionell paper of O aim3
wher ei n sai d petrol at um eprottemnt——comtar s tabout—59%or—+gss water. 5 .
‘The I otioned paper of C ajMNP® wherein said |l oti on1corrpos tion conprises

fromabout 5 to about 509 S P AR =t d i mobi lizing
agent having a mel ting poi nt odVhite PEQIQPe@J?ﬁ?%Wi] -

B. Pre aration of Lotioned Tissue by Hot: Melt Sprayin

' Melted Lotion E is spray coated to the desired lotion level on each

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

The lotioned tissue is then placed in. a. 55°C _convection oven for 15

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

insure a more even dlstnbutlon of the lotnon components onto the paper
fibers. .
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.34 6. The |otioned paper_of d ai m9 wherein said i nmobilizing agent
conpri ses awWPdRMILatty al cohol . 7. The | oti oned paper of pEraisps/ds8oo
wherein said |mmb|I|z“'ﬁ"T es. a [err] fatty alcohol. 8. The
| oti oned paper of O ai mﬂgm 'magm I mmyyoi | i zi ng agent conprises a a
[err] fatty alcohol sel &ct®d Y¥rdm she*group consistin . al cohol ,
stearyl alcohol, and mitures thereof . 9. ‘The .l oti '
wherein said i mobilizing agent conprises a mxture gf ce
stearyl al coNMéHAT18.CLA ISt i oned paper of daim 1l wherelll
hydr ophi lic surfactant conpri ses an et hoxyl ated aIcohoI havi ng” a
chain of frorh abofilotioned paperchaving applied to ad least ong wa@eéhamofdmr ee
of ethoxyl ation rangimodntah fedm @ td 20% aﬁrewraw frdm -5 to'Re% BY ivaight epgRy of

1170 about 22 capey 1EeHRPeRRn"H. By @@m@i}w i, Bty 2 88l B, G IR B
“ranging from abouﬂoicﬁﬂdmetﬂdwedlm at irgempasesined paper of Claim 1
wherein said hydrophilic su é&gt cogrl ses an et hoxyl at ed sorbl tan estar

of a [err] fatty d fram Prefgeably. from: 3@ to 8Pk, o, A Aubstantially water
a?ﬁut I2 todabouL t20 1ftee é*heunbntt havieg @ aiastiobr @luid rcbﬁ?sstdmyeatnzaﬂm ]ghnd

et hoxyl ated sorbitan e a r [,om
abouty2 to about 10. 1§6'§E”1'%€§I oﬁeg'xt%& gﬂﬁgégo&&a é?ﬁ#lggﬁ%é%éq?%ggql%e 1S,

i mobi | i zi ng ‘agent confatiysaeid-ester emailiants, aliyt ettmylatermmlbemtsnéampapu of
G aim19 wherein said b%PBtde?la‘?éb Wélcbﬁopeﬁtsméittsf Qh&)‘mi’ﬁk er rTOff The

| oti oned paper of Caim 20 whefein sai'd i mmobilizing agent atty
acid sel ected fro(Byet fromasitd, 95%; ireféramy ﬁom&do%@%%ﬁﬁn@%ﬁg%pame

17. The | otioned paper [0 h|||c
surfactant is a di octy| 'Bgﬁ'ggngfsr%

rein e! dit]
B 3Bacutere o i tissli babay, 5o
| oti oned paper of d ai mmohihzm @geat chaving ta omeltlrlquhomihoflat steaéta&ﬁ%@,t is

a silicone polyether c
wherein said additi ona ﬁt P%Sts‘}t?r eart&t:bﬁu?@@mﬁjj%erﬂ eestera 0 SOdI um
sul fosucci nic acid. 20: 12‘ Wt? 1113 2 fatly 2 %Qm@zz.f#%atce ol

addi ti onal hydrophl i Cetth?htésalahdlmtxmres thereof; and

(C) optionally from 1 to 50%, preferably from 1 to 25% of a hydrophlllc

surfactant having an HLB value of at least 4, preferably from 4 to
20. '

2. The lotioned paper 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 lotioned paper of Claim 1 wherein said emollient comprises a fatty
acid ester emollient selected from methyl palmitate, methyl stearate,
isopropyl laurate, isopropyl myristate, isopropyl paimitate, ethylhexyl
paimitate, lauryl lactate and cetyl lactate, and mixtures thereof.

4. The lotioned paper of Claim 1 wherein said emollient comprises an alkyi
ethoxylate emollient selected from C12-C1g fatty aicohol ethoxylates
- having an average degree of ethoxylation ranging from 2 to 30.

S. The lotioned paper 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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silicone polyether copolyner. 2L  The |otioned paper of C aim15 wherein
sai d addi t wowsl3sfiydr ophi lic surfactant is a dioctyl ester 9&@@%@%
xture

sul f osuccinic acid anﬂ bili zimeg—ae ] SES«
of cetyl al cohol and ' ﬂm mlﬁml '",n'ro THls SHEET HAS BEEN

- REPLACED

6. The lotioned paper of any of Claims 1 - 5 wherein said immobilizing agent
comprises a C14-C32 fatty alcohol, preferably a c1s;c1'3 fatty alcohol,
more preferably a C1g-C4g fatty alcohol selected from cetyl alcohol,
stearyl alcohol, and mixtures thereof. :

7. The lotioned paper of any of Clalms 1 - 5 wherein sald immobilizing agent
comprises a C42-Co2 fatty acid, preferably a C46-C1g fatty acid, more
preferably a C13- C1g fatty acid selected from cetyl aczd stearic acid, and
mixtures thereof. :

8.  The lotioned paper of any of Claims 1 - 7 wherein said 'hydrophilic

| surfactant compnses an ethoxylated alcohol havnng an alkyl chain of from

" 8 to 22 carbon atoms, preferably 11 to 22 carbon atoms and having an

average degree of ethoxylatlon ranglng from 1 to 54, preferably from 2 to
30. :

9. The Iotloned paper of Claim 8 wherein sald ‘hydrophilic surfactant
comprises an ethoxylated sorbitan ester of a C1 2—C15 fatty acid having
an average degree_of ethoxylation of from 2 to 20, preferably from 2 to 10.
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