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and toilets. Liquid hard surface cl | bacterial action are now
10 '

This application relates to anhydrous and anti-viral lotion

| compositions for imparting a soft, lubricious feel to tissue paper and having

the ability to kill certain virus strains coming into contact with the lotioned

paper. In addition, these anhydrous and anti-viral lotions are mild to the

15 skin. Since no water is intentionally added to these lotions leads to

advantages in maintaining such paper physical properties as tensile and

caliper. This application further relates to tissue paper treated with such
anhydrous and anti-viral lotion compositions.

20 ' BACKGROUND OF THE INVENTION

in the household, preventing the spread of germs related to the
common cold is a difficult but yet desirable task. It is well documented that
-many hours of productive work are lost due to individuals becoming infected
with the common cold or influenza. In addition, many dollars are spent
25 annually on medicines to temper the ailments associated with the common
cold and influenza. To prevent or slow the spread of germs within the
household, sprays, liquids, and soaps exist for general germ disinfection.
Sprays are typically used to clean in and around sinks, bath tubs, showers
and toilets. Liquid hard surface cleaners with anti-bacterial action are now
30 available for cleaning floors, countertops and other hard surfaces. In
addition, a variety of antl-mlcroblal soaps can be purchased for skin and

body cleansing.



30 avail abl e for cleaning floors, countertops and other hard surfaces.
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20 contact with the infected mucus. Once again, thts individual is at a higher

risk for contracting the virus.

Many other potential modes of virus transmission are possible after
the facial tissue has become infected with the mucus. To reduce the
probability of cold and influenza transmission, the tissue coated with the

25  anti-viral and anhydrous lotion described herein will kill such viruses as
rhinovirus and influenza. Killing these viruses within the tissue will likely
reduce the transmission of such ailments as the common cold and flu.
Kimberly-Clark’s Avert facial tissue product of several years back contained
effective germ killers, but the anionic surfactant in their germ killing vehicle

30 was likely too irritating to the skin. As is well known, cold and flu sufferers
typically have sore and irritated skin regions associated with the nose and
lips. After blowing the aqueous mucus into the tissue, the anionic surfactant
becomes easily dissolved and partially transferred to the irritated skin
regions. These sensitive skin regions are more prone to irritation by anionic

35 surfactants.
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possibie to kill viruses on animate and inanimate objects.

Accordingly, it would be desirable to provide lotioned tissue products
25 that: (1) kills rhinovirus and influenza viruses within the tissue; (2) contains
an anhydrous, -anti-viral lotion that can be transferred to the skin or
inanimate objects to kill viruses coming into contact with those lotioned skin
or inanimate regions; (3) do not adversely affect the tensile strength,
absorbency and caliper of the product; (4) are mild to the skin; (5) possess
30 a soft and lubricious feel; (6) provide skin benefits associated with aipha
hydroxy acids; (7) anhydrous lotion limits Iotion diffusion and aids in the
maintenance of such bhysical properties as tensile and caliper; (8)
optionally contain a natural oil such as eucalyptol, menthol, thymol,
camphor, lemon oil, methyl salicylate and mixtures thereof; and (9) do not
35  require special wrapping or barrier materials for packaging.
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(E) from about 1 to 50% of a substantially water free non-ionic
surfactant having an HLB value of at least about 4 and which
is mild to the skin, allows emuisification of the organic

30 acid/solvent mixture into the hydrophobic emollient mixture,
and allows for sufficient water absorbencies of the lotioned
tissue; the non-ionic surfactants are preferably selected from
ethoxylated fatty alcohol and ethoxylated sorbitan mono, di,
and tri-alky! derivatives and mixtures thereof; and
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are 20 type, some or all the skin benefits associated with these types of acids may
be transferred to the user. In addition, other chemicals within the lotion can
provide anti-microbial action. These chemicals include the glycol based
solvents, natural oils, and the fatty alcohol emollients. The lotions are
substantially anhydrous, enabling more efficient dry transfer of the lotion.

25 Intentional addition of water to the lotion would be detrimental to such
physical properties as tensiles and caliper. Water aids in the migration of
the lotion throughout the tissue web. This leads to fiber debonding and less
lotion concentrated at the surface of the paper. This leads to both tensile
and caliper losses; thus, it is beneficial to maintain an anhydrous lotion state

30 as described herein. In addition, water tends to promote microbial growth;
thus, it is advantageous to maintain an anhydrous lotion state as described
herein. Because the emollient is substantially immobilized on the surface of
the tissue paper, less lotion composition is needed to impart the desired
soft, lotion-like feel. As a result, the detrimental effects on the tensile

35 strength and caliper of the tissue caused by prior mineral oil-containing
lotions can be avoided. in addition, special barrier or wrapping materials
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20 A.  Tissue Papers

The present invention is useful with tissue paper in general, including
but not limited to conventionally 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 construction; and

25 tissue paper products made therefrom can be of a single-ply or multi-ply
construction. 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 g/cc or less.
More prefe'rabty, the basis weight will be about 40 g/m2 or less and the
density will be about 0.3 g/cc or less. Most preferably, the density will be

30 between about 0.04 g/cc and about 0.2 g/cc. See Column 13, lines 61-67,
of U.S. Patent 5,059,282 (Ampulski et al), issued October 22, 1991, which
describes how the density of tissue paper is measured. (Unless otherwise
specified, all amounts and weights relative to the paper are on a dry basis.)



DETAI LED DESCRI PTI ON OF THE | NVENTI ON As used herein, the term

"conpri si ngWwomms0s hat t he vari ous conponent s, i ngr edi RGEGSITMNN0T9
steps, can be conjointly enployed in practicing 15 the present invention.
Accordingly, the term "conprising" enconpdsses the nore restrictive
terms "consisting essentially of' and "consisting of." Al l

per cent ages, rati ogSoaventionalyrpresaed dissuehparsrand eethodeifgnmaking sughl ess
ot herwi se spegi.fd i ' ;

o osent | nverang are welEfhown in the aft, Such paKEr ERBI3I made by deposiig

but not |i ni tapapemoakingfurrisiena faspminpus frming wirge ofiapdeferradyte inthe

patter nTh arf88% Fbaflirinisiswire PTIde tHefliriisBlls Bebbsited 6ATRA FoeRinkiViirele
paper . e

. ... tlissye paper can-be of . a _honbgeno or_multi.-layéered
const ruct? on; it %@fﬁgeg(%?iagﬁé” pé's‘ep\"’&&dét‘ge“ﬁ%ﬁéeéjﬁa;‘r@??%ﬁg dhe ‘%éb éndy
si ngl e-ply ordnrying iatpélevated tempesaturet i Jine Pactidulars techmiquess @nef eypibaly - has
a -basi s weight of b . : . and
density of ab%‘!H'PES‘.eE@&’?@aB\"% ‘@E‘S?gg&'w“%%ﬁ@ggﬁ%’%ﬁég%ﬁﬁi “(ﬁé‘i ght
wi || be aboutkntwmtothose Iskilledaindthehart. In a typical pyocess| ablowalsonsistertyg/ cc
or | ess. Most abl: VAR . t g/ cc
and about Ozp‘ag’géﬁ{'%géél Wn%&i@m Fl %llgg E{ﬂi’%ﬂ]ﬁgadbgf ﬁ%&%gﬁgén
5, 059, 2810 ( Angpenikg fer deliveringsa thin deposit@f puip furoish, otaitae Fourdrinigewirei bes
how the densiioy féin (4 SHEE yARPCT The WS s Cthenl Hiliealy deltd¥ed®to a fiber
herL ) e 2 donsgoney of Rosween Hbout 798 and about 259 (1ial wab weipHt bask
basi s.) consjgteney of hetw _ o a u o (total web weight basis)
CPJoCT/ US?_W 09|0'|7t5y vacuumddev_vatering and furthecri drie:i bydprefssing o;la(erétions V\;]herein the
nventi ona r.ess i ssue_paper and, nethods for. nmaki SUG paper

are el | “knoukieb s BiElested fGrRRe RVRISRENN ppgeind i it duembsss.
a paper ntki nofof exanspie p sylindrimah moliso u STHeo dewateredrweb ds tthen ifeftber pressed n
t he art rds . ] t | ' Wed t he
Formi ng i r e, dRefiBY 4'stBufl i Bppshéis dfour I il it 5’ YaieBld 7
pressing the _laggssum can be developed at the Yankee dryer by mechanical means such

as an opposing cylindrical drum pressing against the web. Multiple Yankee

dryer drums can be employed, whereby additional pressing is optionally

- 20  incurred between the drums. The tissue paper structures that are formed

are referred to hereafter as conventional, pressed, tissue paper structures.

Such sheets are considered to be compacted since the entire web is

subjected to. substantial mechanical compressional forces while the fibers

are moist and are then dried while in a compressed state.

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

30 discretely spaced within the high bulk field or can be interconnected, either
fully or partially, within the high bulk field. The patterns can be formed in a
non omamental configuration or can be formed so as to provide an -
ornamental design(s) in the tissue paper. Preferred processes for making
pattern densified tissue webs are disclosed in U.S. Patent No. 3,301,746

35 (Sanford et al), issued January 31, 1967; U.S. Patent No. 3,974,025
(Ayers), issued August 10, 1976; and U.S. Patent No. 4,191,609 (Trokhan)
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8 steps performed. Subsequent to formation of the densified zones,
 dewatering, and optional predrying, the web is dried to completion,
preferably still avoiding mechanical pressing. Preferably, from about 8% to
about 55% of the tissue paper surface comprises densified knuckies having
25  arelative density of at least 125% of the density of the high buik field.

The array of supports is preferably an imprinting carrier fabric having

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

that facilitate the formation of the densified zones upon application of
pressure. The pattern of knuckles constitutes the atray of supports

30 previously referred to. Suitable imprinting carrier fabrics are disclosed in
U.S. Patent No. 3,301,746 (Sanford et al), issued January 31, 1967; U.S.
Patent No. 3,821,068 (Salvucci et al), issued May 21, 1974; U.S. Patent No.
3,974,025 (Ayers), issued August 10, 1976; U.S. Patent No. 3,573,164
(Friedberg et al.), issued March 30, 1971, U.S. Patent No. 3,473,576

35 (Amneus), issued October 21, 1969; U.S. Patent No. 4,239,065 (Trokhan),
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Pat ent No. 3,473,576 35 (Ameus), issued October 21, 1969; U.S. Patent
No. 4,239, 065 ( Tr okhe@mpacted, nonpattem-densxﬂed 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

25 June 17, 1980, both of which are incorporated by reference. In general,
uncompacted, nonpattern-densified tissue paper structures are prepared by
depositing a papermaking furnish on a foraminous forming wire such as a
Fourdrinier wire to form a wet web, draining the web and removing
additional water without mechanical compression until the web has a fiber

30 consistency of at least about 80%, and creping the web. Water is removed
from the web by vacuum dewatering and thermal drying. The resuiting
structure is a soft but weak, high bulk sheet of relatively uncompacted
fibers. Bondlng material is preferably applied to portions of the web prior to
creping.

35 Compacted non-pattern-densified tissue structures are commonly
known in the art as conventional tissue structures. In general, compacted,
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9 i usgg cember 16, 1980; and U.S. Patent No. 4, 528c3A%0686gkhan) ,
i ssued Juﬁ@ , 85, all of which are incorporated by reference.
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*hardwood") and coniferous trees (hereafter, also referred to as "softwood")

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

25 recycled paper, which can contain any or all of the above categories as well
as other non-fibrous materials such as fillers and adhesives used to

facilitate the original papermaking.

in addition to papermaking fibers, the papermaking furnish used to
make tissue paper structures can have other components or materials
30 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
tissue sheet contemplated. For example, in products such as toilet paper,
paper towels, facial tissues and other similar products, high wet strength is
a desirable attribute. Thus, it is often desirable to add to the papermaking

35 furnish chemical substances known in the art as "wet strength” resins.



MO 97/ 46205 _ _

PCT/ US97/ 09GNV O 97/46205 ' ' © 10  PCTNUSH7/09079
non-pattern-densified tissue paper structures are prepared by depositing a
paper maki ng furnish on a foram nous wire slidch as a Fourdrinier wire to
forma wet web, draining the web and renoving additional water with the aid
of a uni f or m mechanA genecaindissetation pndbei types wftwet strengtblrebins wtilizéd in '

consi stency Oftha58§8%/9 < 28R BE idifhd i YRR AmBnblRIgH selelNod A, tet?

Yankee and cre

vacuum necha mgtbr'ésgﬁm %’Fﬁi Han@rhaardwemnlqaieﬁswttqmgf the Ralp ﬂ@d
is strong and Q&ﬁ@*lﬂhh?ﬁ tNéwnwkangsspsrhé m&ttus\é%IXNét%&fér@DH‘l‘éQns have

absor bency ness, Th er maki n ers util

for the pr%serﬂeﬂqa&tb%ﬂn V\F?tl'omﬁr Al p@aracter i A@FuPermapent W@Flﬂ!ﬁ‘gt om
wood pul p. O hpsnetation! Wyanﬁldbtépiﬁhlbb&rwdﬂrb&bsms are caliiic awet Ostreng

linters, bagasse et c can tJ I
the scope of tREOS R OEEA. \%ugé Fl% &@Pb %‘ﬂi&‘ﬁ gwpﬁ%ﬁypes of suwh
pol yet hyl ene  aedingolargr (ﬂeﬁbehedf irbetsS. cPatemnt s dldve 3,700,623 d (Keim)pnissaetli on

ggn b\(,avi th nat %?{Obggghm ‘?E‘]? lFerr SO;?}’al mgr y%m@ul L'S&ﬁpnc%%{' Bhat
(W1 nmi ngtth, DNovembey 13, 1973, both ongbicuhcam dneasparated poy irefarenee.chOnecal
pul ps, such ascdfhﬁvfe}?tag%ﬁrbéeof a useful ?%Wa?HJdEaéﬁcﬁHl'cg%irﬁsrégﬁ{ ls ABrcules,

mechani cal pul ps 1 ncl udi

t her momechani d8e- op 'Q%Q!‘ @Wﬁrﬁal‘ﬂ"’y‘m @Gih&%@%b resinge KRdee the mask|
pul p. Chem CalKWéﬁé®§err are preferred since they : i npart a
superior tactile sense of softness to tissue sheets made-therefrom

Pﬁl pz de(r]I I ved f r om Polyacytamideorssing tave(aleocsddre fourrd 30 becbb Lty a9 wet

ar awoo S a

"sof t Wood s renggléﬁggﬁgm |'ﬁ%§ @%ﬂ% g@ géé?’?ﬁgqsﬁ' peé g?'@eg‘éh%ﬁ %}@ﬁ?'ggﬁ are
fibers derivedCossia 25 al), issyed éanpapeﬂQ Vi87d, andh 3:556,938 AMiliaens @t al)f
the above cat §ﬁ8ué«fs é’rﬁ;éi\g' hg, 1971 apo B T iy %éo:ﬁi%}vﬁrégagrﬁ%@bc% as

fillers and adhésSives use Itate the ora
In addition toefeiesceakPng ¢qrnmesctal ﬁeum@f Relyangyliami ?sfﬁsllj‘§e'§ Amencan

nmeke tissue pa@ﬁéna‘mfwwr@ﬁseaﬁfdravcmm:cqpmwwrﬁétsrr&hers@érﬁ réSin
added thegeto as,c known in the art. The types of
addi tive esN'?ﬂﬁrgRWm?r bpear& e%gﬁw‘lipon the particular end use of the
oy onere, e ofer e SRR oo S T R g PR
S 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 methylol groups attached to
25 nitrogen. Polyethylenimine type resins can also find utility in the present
invention. In addition, temporary wet stréngth resins such as Caldas 10
(manufactured by Japan 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 compounds such as the wet
30 strength and temporary wet strength resins discussed above to the pulp
furnish is optional and is not necessary for the practice of the present
invention.

In addition to wet strength additives, it can also be desirable to

include in the papermaking fibers certain dry strength and lint control

35 additives known in the art. In this regard, starch binders have been found
to be particularly suitable. In addition to reducing linting of the finished
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20 granules are swollen, as by cooking, to a point just prior to dispersion of the
starch granule. Such highly swollen starch granules shall be referred to as -
being "fully cooked.” The conditions for dispersion in general can vary
depending upon the size of the starch granules, the degree of crystallinity of
the granules, and the amount of amyiose present. Fully cooked amioca
25 starch, for example, can be prepared by heating an aqueous slurry of about
4% consistency 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
30 attached to nitrogen, available from National Starch and Chemical
Company, (Bridgewater, New Jersey), that have previously been used as
pulp furnish additives to increase wet and/or dry strength.

B. Lotion Composition

The lotion compositions of the present invention are solid, or more
35 often semisolid, at 20°C, i.e. at ambient temperatures. By "semisolid" is
meant that the lotion composition has a rheology typical of pseudoplastic or
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By "being solid or semisoiid at ambient temperatures these lotion

20 compositions do not have a tendency to flow and migrate into the interior of
the tissue web to which they are applied. This means less lotion
composition is required for imparting softness and lotion-like feel benefits. it
also means there is less chance for debonding of the tissue paper that can
potentially lead to decreases in tensile strength.

25 When applied to tissue paper, the lotion compositions of the present
invention impart a soft, lubricious, lotion like feel to the user of the paper.

This particular feel has also been characterized as "silky", "slick”, "smooth",

etc. Such a lubricious, lotion-like feel is particularly beneficial for those
having more sensitive skin due to chronic conditions such as skin dryness

30 or hemorrhoids, or due to more transient conditions such as colds or
~ allergies. Transfer of the lotion to the skin provides the potential for skin
benefits for those lotions containing alpha hydroxy acids. In addition, lotion
transfer to the skin can potentially protect those regions from virus infection.

The lotions of the present invention are substantially anhydrous. By
35 substantially anhydrous is meant no water is intentionally added to these
anti-viral lotions. Typically, the ingredients used in the present invention



25 starch, for exanple, can be prepared by heating an aqueous slurry of.

about wo%%ggsi stency of starch granules at about 190Fp¢plagetgegnC) for -

bet ween out 30 and about 40 mi nutes. O her exenplary starch binders
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| ot t i+ t o d b L ' [ ti
component s RLEREYhe ptobabilty for thére biciit dty sRit el s ehfficed ' ' "9
waxes,. and Wonaddiico, ewatsiyitands $or premate smicrobial prewth; githusl tit nig and
hi gher nol egylaitayBbas'to a{d_iﬁlaﬁw_ ah am»yefbus]t 1o§iﬁﬁ state as d&4dribedinefef@n also-

contribute to raiSing the nelting point o ese anti-viral 10 "otions.
Because orgagi c g’ﬁbdl%ttiéﬁccfbrﬁpoﬁﬁér?é @f&ﬁé%regé?pirﬁeﬁﬁbﬁic?h#ﬁﬁ:i'C(jﬁf‘d'nd, )
succi.ni,c acid..and, m xtures. thereof  are ed to the otio i, yses suc
s Fhi 81 - ROBA Pradnie Aol Eka paHEPHTIC SabRet W) of ermalien®o Bon ©he
ti ssue are &nl immhobllizing @gent(s);a(B)i avihydrophilipasutfagtant(s)uand i(6) tdbkesre '
| otions . ' r p droxy acids. Thus,
the skin 15°pt'§'53%e |n?£sg'ges’§%§§§?%§ ﬁ?@?ﬂ%ﬁ%@%ﬁﬁ? roxy aci ds can be

provided to the consuner. Qther anti-mcrobials within the |lotion can
also aid in the lotion's - ability to kill gerns. These additional

anti-m crobials include pr@nt-vital Organic Aleicol , hexyl ene gl ycol, glycerin,
fatty al cohols, and sone of the natural oils. ' By being solid

or senm2@ol id at Jiel key attiveniagredientsin thess éotiort compaSitions dsrpneidrimore do not
have a tendgaey;bP drbQlic2Rdas" 9" AL Uded' Refdl hR!&it-Giralbrganic acid is a
material that is capable of killing such viruses as rhinovirus and influenza.
Fruit acids such as citric acid are especially useful in deactivating/killing
viruses. In addition to providing anti-viral activity, those acids which are
25 within the alpha hydroxy class of acids can provide skin benefits associated
with the-use of alpha hydroxy acids. Citric acid is an alpha hydroxy acid.
The dibasic acids of adipic, glutaric, succinic, and mixtures thereof, have
also been found to be effective in deactivating the viruses of influenza and
rhinovirus.

30 in addition to their anti-viral properties, the use of the solid organic
~acids can contribute to lotion hardening and thus aid in preventing lotion
migration within the fibrous paper substrate. The high melting points of the

acids can aiso allow the lotion to solidify more quickly at the surface of the
paper. This allows for more efficient use of the lotion and the surface
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attackmg healthy ce Is within the body or enveloped viruses like in uenza
where the structure is surrounded by a lipid shell, the acid may also cause
deactivation through hydrolysis of this lipid layer.

25
2. Hydrophilic Solvent(s)

Another important component(s) of these lotions is the incorporation
of hydrophilic solvents to aid in the solubilization of the anti-viral organic
acids. These solvents may be glycol type solvents such as glycerin,

30 propylene glycol, and hexylene glycol. In addition to aliowing solubilization
of the organic acids, some of glycol type solvents are also known to be anti-
microbial in nature. Also, these glycol type solvents can provide an
increase in the viscosity of the lotion and thus prevent unwanted migration
of the lotion components within the fibrous paper network. But, their
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1. " Anti-Viral Organic Acid 20 The key acf[i ve ingredient in
these lotion conpositions is one or norlé anti-viral organic acids.
As used herein, an anti-viral organic acid is a material that is
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viruses. In additi o% to providing anti-viral activity, those acids which
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mechani sm GeR0YCY 6., deakidieiteriberatiee. TRAbARRURI hQlidMSedrisiieddy  the

acid to the,am e . various proterns wthin the

virus str u@f’ﬂW@qﬁ?E?téorbggPBﬂﬁ‘f'PB§° I"@Bﬂngf& IHRricigUs t“?'é’"tﬁzi?@'e within the

The emollients useful in the present invention are also substantially

free of water. By "substantially free of water" is meant that water is not

20 intentionally added to the emollient. Addition of water to the emoliient or the

lotion is not necessary in preparing or using the lotion compositions of the

present invention and could require an additional drying step. In fact, it is

undesirable and unnecessary to add water to these anti-viral lotions. The

addition of water could lead to potential anti-microbial growth in the lotions.

25 In addition, water would lower the melting point of the lotion and aid in the

migration of other lotion components within the paper fiber substrate This

would have a negative impact on the tensile and caliper properties of the

lotioned paper. . However, minor or trace quantities of water in the emollient

that are picked up as a result of, for example, ambient humidity can be

30 tolerated without adverse effect. Typically, the emoliients used .in the

present invention contain about 5% or less water, preferably about 1.0% or

less water, more preferably about 0.5% or less water, and most preferably
about 0.1% or less water.

Emollients useful in the present invention can be petroleum-based,
35 fatty acid ester type, fatty alcohol type, polyethylene glycols, or mixtures of
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the lotion coﬁgg‘rtlée’%g }é/)\nbt | nlﬁﬁgfrp{:!@rr g@“ﬁﬁ%‘é&%ﬁﬁﬁ%ﬂt ,Tﬁ%ehllqh melf
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skin. concentrates the lotion at the surface and gives the lotioned paper product
20 a superior feel and also leads to a more efficient use of the organic acid
anti-viral agents. The hydroxyl group in the fatty alcohol may also
contribute to the lotion’s anti-microbial action.

Suitable fatty acid ester type emollients include those derived from

C12-C2g fatty acids, preferably C1g-C22 saturated fatty acids, and short

25 chain (C4-Cg, preferably C4-C3) monohydric alcohols. Representative

examples of such esters include methyl palmitate, methyl stearate,

isopropy! laurate, isopropyl myristate, isopropyl palmitate, ethylhexyl

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

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

30 Cq2-C4g) and shorter chain fatty acids e.g., lactic acid, such as laury!
lactate and cetyl lactate.

Besides petroleum-based emollients, fatty acid ester emoillients, and
fatty alcohol emollients, the emoliients useful in the present invention can
include minor amounts (e.g., up to about 10% of the total emollient) of

35 other, conventional emollients. These other, conventional emoliients
include propylene glycol, glycerin, hexylene glycol, polyethylene glycols,
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enollients. Suitable petrol eumrbased enollients include those

hydr ocar bons, or m xtures of hydrocarbons, having chain | engths of from 16

| engthe i nol ude m nera i IBIREBGen S 25% TGN d pet ol atunt) and s
pet robgt um (al SRRy RbpCESthpYREnt of P oM dofgositichi of MHee" 2!
present invention is an agent capable of immobilizing the emollient on the
surface of the paper to which the lotion composition is applied. Because
some of the emollients in the composition have a plastic or fluid consistency
at 20°C, it tends to flow or migrate, even when subjected to modest shear.
25  When applied to a tissue paper web, especially in a melted or molten state,
the emollient will not remain primarily on the surface of the paper. Instead,
the emollient will tend to migrate and flow into the interior of the paper web.

t hese

This migration of the emoliient into the interior of the web can cause

undesired debonding of the paper by interfering with the normal hydrogen

30 bonding that takes place between the paper fibers. This usually leads to a
decrease in tensile strength of the paper. It also means much more
emollient has to be applied to the paper web to get the desired lubricious,
lotion-like feel benefits. Increasing the level of emollient not only increases

the cost, but also exacerbates the debonding problem of the paper . The

35 . caliper can also be negatively impacted if no immobilizing agent is used.



jelly?). Mneral oil usually refers to | ess viscous m xtures of

hydrocar bonswog-mﬁzd;aw ng from 16 to 20 carbon atons. Petrol atprrussrnbdry
refers to nore vi scous m xtures of hydrocarbons having from 16 to 32
carbon at ons. Petrolatumis a partid® arly preferred enollient for

| oti on conpositions of the 10 resent invention because of its

except i onal sMith mmmob;gmrgﬂmg%gmmgrates throughoutrbe t fiber WBh(lﬂlﬁS&d@faJ SO

particularly %ﬁESﬁerﬁnigﬁeFf%tth’e' Ra?éﬂ;f‘( Et lnrﬁev#éohﬁéésr wWHErE liquid,

crystalline structure and excepti o ints
of the fatty smoliems araleseelov% thel gal Iperﬁanactwaﬂy deqreese and thus ai ds in
preventing mgratiqQp of | oti on throughout the fiber network. The |inear

15- structure of t iizing agent epunieracts thisteadensy,af the emellient to

attributeg angnigrate orflowibyl kEEpiﬁlgttﬁefémbménthMﬁia@lW loééﬁzélﬂbﬁQI'\é @uFfaEéitdfon
onto the pape sybstrate

d t t

paper surface, h? #QSP&%‘??%‘HSE b{c?\ the I&lﬁ? &ﬁé""&gfﬂa P Csﬁliﬁo r .@Pist'ﬁe
sur ]1: ace of OIt hdaeilem toutes iduet én part)eto thedfaotdhaEMe! éhhmbﬂilimdj ?stgem f@gmé Ihe
surface and gi erlor e nd al so
| eads to a I’Y?)I’.I&Sg?éél}glgea{d ursa@ﬁ’oﬁﬁg QS%F% ;#éerzgﬁp s#‘p Eiydaﬁ Bt s.
ITh::a hydr oxylt _ooding. thehimmabiligingl agent beegmes docalized oncthtersmfacre o thé;a

otion's i 0 | | e e
enol | i ent ?1[ ng%gg ﬁmse er"ﬁ\;ho(?“*z'%agent IS EF% ﬁ‘fgﬂ@e ﬁi}ﬁ ¥%?t%b9%{@$@ (ror yP
preferably  &eibilzed jn tha:emaliient mith fhecaigsof andappmpriates emulsifier), it
(derr]-Cerr ]entrlélb%ftﬁéfﬁ?hdméﬁtediﬂi hé&karats oFthe ka %sa&@lphﬁhﬁwobmzatlon is

Nt 2L Bis0 enna B e el Y o FbaVEe oo

pal (rjn ta: e. et liyé immydbilizing agemitris tmbee @n%htﬁimééihfstm&ef?%e ﬁ?mbblﬁhﬁtséﬁ}]t y
aci es eri rom,esters..o nger, chain -
fatty al g&org'l“%%?@'?ﬁ] &@{]Eﬁf% pqtg$'gy Bfy 38 ds fhygleation ,srt?sawﬁe%]ép? er
chain fatty addtibn eag golidify: i cThe irdores aotorphobis imphobilization agentsetend! toet y|
| actate. _,Sqlidify at FiR i) %‘?éwfﬁ‘a;?}r Fﬁ%o@ﬁmﬁﬁﬁé bAferyadg! d- ester

enol |l i ents, ents |ent useful in

the present invent llp%% advanta usdtb Mgtk tﬁ@oh'ﬁﬁfébﬂﬁl a BRt lgh @ t
10% of the total_. enol]i.ent

of convent I ent ese
other, convenSHHRSE 2| is C?'hg?%@é’cﬁ |L5$w 'mQ'F%Sm izing,
hexyl ene 20 ycagenmwhidhhglickly ayystatlize.(i.e., solidify) at\t&%mféﬁa(?ﬁ the paper. In

PCT/ US97/ 0907%ddltlon outside cooling of the treated paper via bIowersleans etc. can
speed up crystallization of the immobilizing agent.

In addition to being miscible with (6r solubilized in) the emollient, the
immobilizing agent needs to have a melting point of at least about 35°C.
25  This is so the immobilizing agent itself will not have a tendency to migrate or
flow. Preferred immobilizing agents will have melting points of at least
about 40°C. Typically, the immobilizing agent will have a melting point in

the range of from about 50° to about 150°C.

The viscosity of the immobilizing agent should also be as high as

30 possible to keep the lotion from flowing into the interior of the paper.
Unfortunately, high viscosities can aiso lead to lotion compositions that are
difficuit to apply without processing problems. Therefore, a balance must

be achieved so the viscosities are high enough to keep the immobilizing
agent localized on the surface of the paper, but not so high as to cause

35 - processing problems. Suitable viscosities for the immobilizing agent will
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Other types of immobilizing agents can be used in combination or in
place of the fatty alcohois, fatty acids, sorbitan stearates and waxes
described above. Typically, only minor amounts of these other types of
immobilizing agents would be used (i.e., up to about 10% of the total

25  immobilizing agent). However, using larger amounts of these other types of
these immobilizing agents (i.e., up to 100%) is within the scope of the
present invention. Examples of these other types of immobilizing agents
includes polyhydroxy fatty acid esters, polyhydroxy fatty acid amides, and
mixtures thereof. To be useful as immobilizing agents, the polyhydroxy

30  moiety of the ester or amide should have at least one free hydroxy group. It
is believed that these free hydroxy group(s) are the ones that co-crosslink:
through hydrogen bonds with the celluiosic fibers of the tissue paper web to
which the lotion composition is ‘applied and homo-crosslink, also through
hydrogen bonds, the hydroxy groups of the alcohol, acid, ester or amide,

35 thus entrapping and immobilizing the other components in the lotion matrix.
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tendency to mgrate or flow Preferred immobilizing agents will have
melting points of at 1east about 40[err]C. Typically, the

i mobi | i zing agent will have a nelting point iLn the range of from
about 50 to about 150C. The M scqsity of the inmobilizing

-agent shoul d al so be as high as 30 possybl e Jto keep the lotion from
flowing into the interior of the papdrR—C—Qrfyprtunately, high
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20 wherein R is a C5-C31 hydrocarbyl group, preferably straight chain C7-Cqg
alkyl or alkenyl, more preferably straight chain Cg-C47 alkyl or alkenyl, most
preferably straight chain C44-C47 alkyl or alkenyl, or mixture thereof; Y is a
polyhydroxyhydrocarbyl moiety having a hydrocarbyl chain with at least 2
free hydroxyls directly connected to the chain; and n is at least 1. Suitable

25 Y groups can be derived from polyols such as glycerol, pentaerythritol;
sugars such as raffinose, maltodextrose, galactose, sucrose, glucose,
xylose, fructose, maltose, lactose, mannose and erythrose; sugar alcohols
such as erythritol, xylitol, malitol, mannitol and sorbitol; and anhydrides of
sugar alcohols such as sorbitan.

30 One class of suitable polyhydroxy fatty acid esters for use in the
present invention comprises certain sorbitan esters, preferably the sorbitan
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typically range fromabout 5 to about 2R0 centi poises, preferably from
about 15 to about 100 centi poi ses, neasured at 60[err]C

Sui tabl e i restdrs| 6fzCgg-Cresaturated fatty acids.crBecausenof the manneoimwikch a

nb | hol
50 e oS oYl e GBicaly AAUPRABRY, dledd SOt barelt Sishaiy Hanlpds0or >
Pr eferred .mespim@cagéln.tm-.. elc) asters] Represeniatiye examplesaofsuitable nost
pref erably spphififi} asktbfO rihémaeggameta@p 'b%lrﬁithté% C(E gfetS’leF' O'sorﬁftfﬁf yl

al cohol, and m xtures t s, of coho steary

al cohol® asteqales ﬁ%gar£§A&' ép)ar?’@ii soghitan bsﬁefv’étasedhatnmpnselm 8fent s

i ncl ude C ¢hdre of the moﬁberdd ahdttrester déssuﬁf@bf !}Iiéﬁeeéa*bbwnfé%’té%t fromthe
group consi sti. res tnereof

f cet ,
M xt ures oSO8 Fﬁ?‘ mpnoy ﬁl‘]dagq‘ by ;ﬁmqate E’%ﬁngﬁénﬂ‘ar‘?' “Ff(fﬂu?eﬁf%tﬁerred
Still ot hersomlta‘nemmb—l, rdivend | triibeheratet as well as mixedetatiowafatty doide

fatty a comaratam hichler; ° anifi-eebhs Rlixhuies 8P uifterent P%@b*?{'a%??b' L

-plr ef ﬁr‘llrﬂed ialsmbbe | used, B[ueht Bssuedrbitant palnjtates] with sorbita) este]arétetst y
the Tot; on FAERSH) Bfefelicd Surbfan Ssturt!oip th borbitd SiedipleRl offeatlyes |,
| otion | evédl @"E‘It{fe ph ey di- l?é‘du testees (plus somptatragster)such ase8PAMIN be

del i vered. gy, affid befsHany stearakesold "Entdrsthef trhabi RAMBCGEYRTMBY -§ pypener at e
. softniss be ause '%f‘ tq}e]g;l%)w ofgmfﬂhese i« |ds I nt o, ,t.he bul k paper

subst rat e. LONZ3, A ally coptainsmpdures: ofised i n
conbi rE i oMmomo-, ldn- and tri-pbtecs, pihstﬁmmé tﬁttaestémhelmond-aand/daestéﬁs ap®r bi t an

These ot heepipHZ e predomindfif EheciBd i HBKE ka8l L1 X pe L led (1o up to
about 10% of they ﬂcﬂhél ciass of'éﬂ?ﬁmé b&&ﬂgd%%n% Xfehs 815 ir} f’ﬁé’?r

anounts of these other ty I ZI'ng _agen .
to 100% |9rqmnh'nvwé>%menws £adain glyceny} emaesterﬁemferﬁblymlaﬁwés of
theze ot hermérywste@‘ b Ly ngsawmba fatty bBi@bUdﬁicrpob¥hygi ﬁé yl f ?tth/
aci ers er eo 0
be us ?ﬁ’%ﬁ% @ 5? Hfﬂ@”?’ﬁ@ PQH;H?Y%‘?!}I' %no@%ﬁgr& 9% ester
or ami de shkeltuehsmbltan éstesst, glyeerit etono,a!tte]xmngumqowﬂl ﬁyplcal!y coatairel i eved
that these dohge QUITaRY HidMBkS) Udwdlr, 086en ik fres o' shBdld "bontain

predominantly the glyceryl monoester species to be useful in the present
invention.

up

25 Another class of suitable polyhydroxy fatty acid esters for use in the
present invention comprise certain sucrose fatty acid esters, preferably the
C12-Cy2 saturated fatty acid esters of sucrose. Sucrose monoesters are
particularly preferred and include sucrose monostearate and sucrose
monolaurate. ' '

30 Suitable polyhydroxy fafty acid amides for use in the present
invention will have the formula: :

R1
R—C—N—2
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' The Z moiety preferably will be derived from a reducing sugar in a
15  reductive amination reaction; most preferably glycityl. Suitable reducing
sugars include glucose, fructose, maltose, lactose, galactose, mannose,
and xylose. High dextrose corn syrup, high fructose corn syrup, and high
" ‘maltose corn syrup can be utilized, as well as the individual sugars listed
~above. These comn syrups can yield mixtures of sugar components for the Z
20  moiety.

The Z moiety preferably will be selected from the group consisting of
-CH2-(CHOH)n-CH20H,  -CH(CH20H)-[(CHOH)p.1}-CH20H, -CH20H-
CHo-(CHOH)2(CHOR3)(CHOH)-CH20H, where n is an integer from 3 to 5,
and R3 is H or a cyclic or aliphatic monosaccharide. Most preferred are the

25  glycityls where n is 4, particularly -CH2-(CHOH)4-CH20H.

In the above formula, R1 can be, for example, N-methyl, N-ethyl, N-

propyl, N-isopropyl, N-butyl, N-2-hydroxyethyl, N-methoxypropyl or N-2-

hydroxypropyil.. R2 can be selected to provide, for example, cocamides,

stearamides, oleamides, lauramides, myristamides, capricamides,

30 paimitamides, tallowamides, etc. The Z moiety can be 1-deoxyglucityl, 2-

deoxyfructityl, 1-deoxymaltityl, 1-deoxylactityl, 1-deoxygalactityl, 1-
deoxymannityl, 1-deoxymaltotriotityl, etc.

The most preferred polyhydroxy fatty acid amldes have the general
formula: :

35
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monostearate. The emulsifier can be included in an amount sufficient to
20 solubilize the immobilizing agent in the emollient such that a substantially
homogeneous mixture is obtained. For example, an approximately 1:1
mixture of N-cocoyl-N-methyl glucamide and petrolatum that will normally
not melt into a single phase mixture, will melt into a single phase mixture
upon the addition of 20% of a 1:1 mixture of steareth-2 and sorbitan
25 ftristearate as the emulsifier.

The amount of immobilizing agent that should be included in the
lotion composition will depend on a variety of factors, including the
particular emollient involved, the particular immobilizing agent involved,
whether an emulsifier is required to solubilize the immobilizing agent in the

30 emollient, the other components in the lotion composition and like factors.
The lotion composition can comprise from about 5 to about 80% of the
immobilizing agent. Preferably, the lotion composition comprises from
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15  such as the C4g - C1g fatty alcohois having HLB values below about 7 will
require addition of hydrophilic surfactant to improve wettability if the lotion
composition is applied to paper webs used as toilet tissue. Similarly, a
hydrophobic emollient such as petrolatum will require the addition of a
hydrophilic surfactant.

20 Suitable hydrophilic surfactants will 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
composition is applied, these surfactants should also be relatively mild and
non-irritating to the skin. Typically, these hydrophilic surfactants are

25 nonionic to be not only non-irritating to the skin, but also to avoid other
undesirable effects on the tissue paper, e.g., reductions in tensile strength.

Suitable nonionic surfactants will be substantially nonmigratory after
the lotion composition is applied to the tissue paper web and will typically
have HLB values in the range of from about 4 to about 20, preferably from

30 about 7 to about 20. To be nonmigratory, these nonionic surfactants will
typically have melt temperatures greater than the temperatures commonly
encountered during storage, shipping. merchandising, and use of tissue
paper products, e.g., at least about 30°C In this regard, these nonionic
surfactants will preferably have melting points similar to those of the

35 immobilizing agents previously described.
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NSt it i B conhigi#aB¥h did contains from about 8 to about 22

carbon atoms. Particularly preferred are the condensation products of
alcohols having an alkyl group containing from about 11 to about 22 carbon

atoms with from about 2 to about 30 moles of ethylene oxide per mole of |

alcohol. Examples of such ethoxylated alcohols include the condensation

- products of myristyl alcohol with 7 moles of ethylene oxide per moie of

20

25

30

35

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 commercially available, including TERGITOL 15-S-9 (the
condensation product of C41-C45 linear alcohols with 9 moles of ethylene
oxide), marketed by Union Carbide Corporation; KYRO EOB (condensation
product of C93-C15 linear alcohols with 9 moles of ethylene oxide),
marketed by The Procter & Gamble Co., the NEODOL brand name
surfactants marketed by Shell Chemical Co., in particular NEODOL 25-12
(condensation product of C12-C15 linear alcohols with 12 moles of ethylene
oxide) and NEODOL 23-6.5T (condensation product of C42-C43 linear
alcohols with 6.5 moles of ethylene oxide that has been distilled (topped) to
remove certain impurities), and especially the PLURAFAC brand name
surfactants marketed by BASF Corp., in particular PLURAFAC A-38 (a

condensation product of a C4g straight chain alcohol with 27 moles of -

ethylene oxide). (Certain of the hydrophilic surfactants, in particular
ethoxylated alcohols such as NEODOL 25-12, can also function as alkyl

:ethoxylate emollients). Other examples of preferred ethoxylated alcohol

surfactants include ICl's class of Brij surfactants and mixtures thereof, with
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to about 50% nost re?g}Oég'lt of hydrophilic surfactant requifed~to o mcﬁeaséabt%
i mobi | i zi ng WgHEaPl 'gl of the lotidn composmon to a desired level wﬁ depend upon the

HLB value and level of immobilizing agent used, the HLB value of the

20 surfactant used and like factors. The lotion composition can comprise from

' about 1 to about 50% of the hydrophilic surfactant when needed to increase

the wettability properties of the composition. Preferably, the lotion

com_position comprises from about 5 to about 25% of the non-ionic
surfactant.

25 Since maintaining skin mildness is an important factor in the

' production of lotioned tissue products, the use of non-ionic surfactants is
preferred since they are milder to the skin than charged surfactants. This is
not to state that all charged surfactants are irritating to the skin. But, as a
general rule, most charged surfactants are irritating to the skin. The non-

30 ionic surfactants used in these anti-viral lotions serve several important
‘functions. One critical function is to allow the hydrophilic acid/solvent
mixture to mix with the hydrophobic emollients. This allows for a stable
blend of the hydrophobic components to be made with the hydrophilic
components.
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i mobi20; zi wgsuge&ﬁa@eqys&/ ﬁtamcl/ aaetQGr‘P Peheet of thmsemplmmhes the
PCT/ US97/ OQt8r; third, the timer is stopped and read when wetting2®f the paper

sample is completed, i.e. when the top sheet of the sample becomes
completely wetted. Complete wetting is observed visually.

The preferred hydrophilicity of tissue paper depends upon its intended
25 end use. It is desirable for tissue paper used in a variety of applications,
e.g., toilet paper, to completely wet in a relatively short period of time to
prevent clogging once the toilet is flushed. Typically, wetting time is 4
minutes or less, preferably, wettinQ time is 90 seconds or less, more
preferably 30 seconds or less, and most preferably, wetting time is 10

30 seconds or less.

The hydrophilicity of tissue paper can, of course, be determined
immediately after manufacture. However, substantial increases in
hydrophobicity can occur during the first two weeks after the tissue paper is
made: i.e. after the paper has aged two (2) weeks following its manufacture.

35 ThUs, the above stated wetting times are preferably measured at the end of
such two week period. Accordingly, wetting times measured at the end of a
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C. Treating Tissue Paper With Lotion Composition

In preparing lotioned paper products according to the present

invention, the lotion composition is applied to at least one surface of a

30 tissue paper web. Any of a variety of application methods that evenly
distribute lubricious materials having a molten or liquid consistency can be

used. Suitable methods include spraying, printing (e.g., flexographic

o printing), coating (e.g., gravure coating), extrusion, or combinations of these
application techniques, e.g. spraying the lotion composition on a rotating

35 surface, such as a calender roll, that then transfers the composition to the
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the tissue paper web to such an extent that absorbency, wettability and
particularly , strength, are substantially affected.

"The lotion composition can also be applied non uniformly {o the
surface(s) of the tissue paper web. By "non uniform” is meant that the

25 amount, pattern of distribution, etc. of the Iotion composition can vary over
the surface of the paper. For example, some portions of the surface of the
tissue paper web can have greater or lesser amounts of lotion composition,
including portions of the surface that do not have any lotion composition on
it.

30 The lotion composition can be applied to the tissue paper web at any
point after it has been dried. For example, the lotion composition can be
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

35 has passed through such calender rolis and prior to being wound up on a
parent roll. Usually, it is preferred to apply the lotion composition to the
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indicated by arrow 10a).

Station 6 comprises a pair of linked offset-gravure presses 12 and
14. Press 12 consists of a lower gravure cylinder 16 and an upper offset
cylinder 18; press 14 similarly consists of a lower gravure cylinder 20 and
- 25 an upper offset cylinder 22. Gravure cylinders 16 and 20 each have a
specific etched cell pattern and size, and each have a chrome plated
surface, while offset cylinders 18 and 22 each have a smooth polyurethane
rubber surface. The size of the cell volume of the gravure roll will depend
upon the desired coat weight, line speed, and lotion viscosity. Both the
30 gravure and offset cylinders are heated to keep the lotion moiten. 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.

35 Positioned beneath gravure cylinders 16 and 20 are fountain trays 24
and 26, respectively. Hot, moiten (e.g., 65°C) lotion composition is pumped



30 seconds or |ess. The hydrophilicity of tissue paper can,

“of cour sewobersebaser m ned " imedi ately after manuf act upeT/USeTE90®Y |
substantial increases in hydr ophobi city can occur during the first
two weeks after the tissue paper is made: i.e. after the paper has

aged two (2) weeks following its manufacture. 35 Thus, the above stated
vetting ti o 8ath RrcesaPh¥atéar iy b4 ard 265k pdvide, reseRf8 Sttheock
peri od. Accordi n?Iy, wetting times neasured at the end of a

97/ 46205 Mmolten Jotion composition, as indicated arrows by 30 and 32, respettively7/ 09079

29 ) t Vi YRAKréSyNderer 18@nat20 rotatd RITBRY directond' idicated bghridwas "t wo
wee .

sur f act ant g%%;%g Izbién‘ﬁg@r?i}'rrieﬁﬁfv@irts&() anyﬁ\ghggeﬁq?‘gﬁb}da r{ﬁgt-qlf%‘l"i?ﬂj t hus
presbsrtiiithrnnnatenrsatiuorng o i ek Kok A
ek 1 20 TRt ot AL e h
The abi 11ty of riie KN Emedeiih semdiling fEie Reeddifynis biinBFbpEc, o

and d6aand 28t is then trangferred to heated offset cyligders 8 tand 23 (totating
Conponent s jp the opposite diriction dCifRARSEHIed %gs?ﬁéﬁs%@éh& S20h 'ﬁ‘?hi;f’%rréé’é’al
resent, 1 n enol creans, “and 1 otions of

t | ts, . .
this (fbe. 3Rank40betweer e grenectiyR Rl AtsYlindeisd T heiobion cpmagsitary

modi fiers, tigefar@s to bifset cylirfidets @ and 22nid tAeRYimarhhdGusip transfeifdd Ves.

S oS s w1 i Ol e i G e vl ety

addi ti on; dtedn bexentrolled bye (4) ddjisting ¢inds svidth oftrip area 23 detvéenh ioffgsepf t he
| otion co L gl I Al | el
| eci thin. Wﬁﬁ%é@%%%@ggeﬁkg (@?%ﬁ_@g{"{'d@%m&mg{ ﬁé éarir‘]"? sa358 gagia{qives for
20 difch betweengraviseloitset sulinderpairsol@d8iandaf}R8pri at e amounts in the
lotion - ,cor}pos_i tions of the present invention. In additiaon, natural
oiI's such as  Figuieagpillustraten @i altamnative| prefered ypethod invabvdng) slot
ge[ ani 0: : le&tfngicm éoagmtgt. thferﬁrtI to Fﬁméﬂt,fat@nied:{im (ﬁjz_eﬂ_w1|hierurﬁwmddilr
materi al s e _u OGuU . . | al__sce n
Saation. oy Pareiiiske 182 CeRhE I e pirectnrtindlated Bjiartif 1p2a)
properti es and then advanced around turning roll 104. From turning roll 104, web 101
20 is advanced to slot extrusion coating station 106 where the lotion

composition is then applied to both sides of the web. After leaving station

106, web 101 becomes a lotioned web indicated by 103. Lotioned web 103

is then wound up on lotioned tissue parent roll 110 (rotating in the direction

indicated by arrow 110a).

25 Station 106 comprises a pair of spaced slot extruders 112 and 114.
Extruder 112 has an elongated slot 116 and a web contacting surface 118;
extruder 114 similarly has an elongated slot 120 and a web contacting
surface 122. As shown in Figure 2, extruders 112 and 114 are oriented
such that surface 118 is in contact with one side of web 101, while surface

30 122 is in contact with the other side of web 101. Hot, molten (e.g., 65°C)
lotion compasition is pumped to each of extruders 112 and 114 and is then
extruded through slots 116 and 120, respectively.

As web 101 passes over the heated surface 118 of extruder 112 and

reaches slot 116, the molten lotion composition extruded from slot 116 is

35 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



,C... .Treating Tissue Paper Wth Lotion Conposition I n
preparing | ovoomeskopaper products according to the pr esent PCT/USAV/@907¢ OnN,
the lotion conposition is applied to at | east one surface of a 30 ti ssue
paper web. Any of a variety of applicati od3rethods that evenly

di stribute lubricious materials having a nolten or |iquid consistency can
be used. 1Zm|thab’heltmﬂﬁtmewmpbalﬁens@da;dedgfmm slot 120 i$ expplied to the

f | exogr aphi c ) qﬂﬁﬁ GRa |

or conbi nati onss'd%fOfltohWéB ) in ? 4@0%%\% gges s é]'ﬂl)g?taﬁf @%Pﬁe

| oti on corrposmqmws:moﬁtﬁaﬂﬁﬁﬁfr% QBSNeb §Qﬂfl§cﬂ9nt@ﬂe¢h bys é1)cth)IeelaleratmIInbh

that then tra
BT/ LSO/ 0735&%61@&%%9%65:% ieltfded from slots P16 ygéafzﬁ and/or ‘21)

of the paper BB SPREY FLwhish webJ0di ravels while)in %PFEW“B&WO"W and one
surface of thelaad.ssue paper web, or both surfaces. Preferably; the lotion
conposition is applied to both surfaces of the paper web. The
manner of applying the lotion conposition-to the tissue paper 5 web
shoul d be such that the web does not becone saturated with the |otion
conposition. If the web beconmes saturated with the | otion conposition,
there is a.greater._patential for..debonding.of the paper .to occur, thus
| eadi ng to a decrease in the tensile strength of the paper. Al so,
saturation of the =~ °~ paper web is not required to -obtain the softness
and lotion-like.feel benefits. 10 fromthe.lotion conposition of the
present invention. Particularly suitable application nmethods wll
apply the |-otion- conp03|t|on primarily toe the- -surface, or surfaces of
t he paper. meb S -.The |l otion conposition can be applied to the
ti ssue paper meb after ' the web has been dried, i.e. a "dry web"

addi tion nethod. The lotion 15 conposition is applied in an anount of
fromabout 2 to about 30% by wei ght of the tissue paper web.
Preferably, the |otion conposition is applied in an - amount of from
about 5 to about 20% by wei ght of the tissue paper web, nost
preferably from about 10 to about 16% by wei ght of the web. Such
relatively low levels of lotion conposition are adequate to inpart the
desired 20 softness and lotion-like feel benefits to the tissue paper,
yet do not saturate the tissue paper web to such an extent that
absorbency, wettability and particularly , 'strength, are
substantially affected.



The | otion conposition can al so be applled non uniformy to the

surf-ace( syoQhakdeg tissue paper web. By "non unifornt is nmepotrksonssctde 25
anount, pattern of distribution, etc. of the lotion conposition can vary
over the surface of the paper. Fg4 exanple, sone portions of the
surface of the ti ssue paper web can have greater or |esser anounts of
| otion conposition, including portions of the surface that ‘do not
have any | otion conposition on it. 30 The | otion conposition
can be appl i Q:PEOIRICGLLUS?MM OFSB'HEE P@EARATIOEdDﬁtLOtHUNEDt has been
dried. For exanp ,}, h H to the

ti ssue paper ryer, but

prior to cal endq*Henﬂ:Ho{M ar@gﬁcﬁiﬁbmbggaﬁ’&%%@ t%ﬁﬁﬁgﬁsﬁ@ ggﬁgm Liter | t_”

rolls. Thelotlon co an a
35 hs plptisacampesi nn%utacqqman@%wnhdhe@ras\@wtpnwmm bel ng wound up on
a parent roll. Usually, it is prefer%edto apply the lotion

conmposition to the VO 97/465@1”2'3__
PCT/ US97/ 09079 . 31 tissue

paper as it As B roll and prior to being

“conposiLion ??Fyhs xla"r”*ré E?Mﬁﬁﬁgﬁaﬁt thePage by frsfs mixing the Og e
paper web. %Hmngrmmpomemsdogpmrt propylerie glyzol, stejearetivd0| landatitice 5 -
anmbl e t MRE! FhRSmpkbrd & HeWaL' 6 APR) BBMCAang EGHThT B Ll b

tissue osition

tenperat ur.e hias dlssolved he‘\%%rrﬂjé cifrigracith bas dmomq fally a@obplslmmst'qgc
preferably Tp’r@ ﬂ%ét@lf&ﬂ-‘blend of c&w &id ]s@ar?lrél@éhélg i®8H0E8d AN indtkd © the

t.i ssue pape t It1on been appl i ed
to.the ltol gs@é BaleEppeiatyre; PPEéO é&eﬁgto Atar &\? %TB’ qq'tﬂ??f yhave fglrom

solidified ciisddived,opeltidlatumist hddedlra‘nalcmlx&d aha Wrature of60to 90 In

wobs B avur - SHBRITIRALTs Rieod TRl B RhrabeSRioh Tp bt e PP

Figure 1 il lamst teanspacerd. sulite pvaigbt pedcentaged ohdbése rtg:rmmen’ts ameat i ng.
Referrl ng t%h%an ébIeQb%id\ﬁd tissue web 1 is unwound from parent tissue

roll rotating in the direction indicated by arrow 2a) and advanced -
around turning roll 4. Fromturning roll 4, web I is advanced to
of fset-gravure coating station 6 where the [otion conposition is then
applied to both sides of the weDabléfiter | eaving station 6, web 1
becones a | otioned web -
20 Lotion Composition A
Component Weight %
Citric Acid - 20.1
Propylene Glycol 10.1
Ceteareth-10 10.0
Cetearyl Alcohol 25.2
Petrolatum 34.6

B. Preparation of L otioned Tissue by Hot Melt Spraying

Lotion A is placed into a PAM 600S Spraymatic hot melt spray gun
25 (made by PAM Fastening Technology. Inc.) operating at a temperature of



i ndi cated by 3. Lotioned web 3 is then advanced around turning roll 8 and
20 "then woBad7M4E2e8n | Oti oned tissue parent roI | 10 (rot at i-n@CTrUSSNE9079

di rection I ndi cated by arrow 10a). Station 6 conprises a
pair of |inked offset-gravure presses 12 3@nd 14. Press 12 consists of
a lower gravure cylinder 16 and an upper offset cylinder 18; press 14

si Im ! ar ! v.e ongsoq: oﬁ@l&é{;ﬁé@ loy 42 mﬁﬁ: ggéeisdﬁﬂtls%ﬂeme?fsubs&ht@ﬂ?@épr@fy‘c oet
cyl i nder avur.e, cylin an ave f the sé%m i c.etche
cell pattern aﬁﬂa@pz@ ng g&%ﬂ 9398 gV lnep‘g Q"eﬁ'%%lo ile
of fset cyl i ndelotioh8datissuts a@ne hthieav placexhdiot & pOPQucenvestion oven farbB6r
surface. The s : |

upon the desi réé&'gjst éﬁ& Qﬁéﬂ s?q@ g,rgesg,fagg Betog{g?ﬂé{{ee\ééﬁ\k}‘les%%@bg HSR@O%R dt he
30 gravre atcd!nsﬂf%étmw¢Vﬁ!b¢@atm930ﬁt§1§t|§tlom@nk@ﬁlﬂ papenﬁheren nol t en.
These gravure and offset cylinders rotate in the directions indicated
by arrows 16a, 18a, 20a and 22aExamplecively. As shown in Figure 1,
of fset cylinders 18 are di rectl opposite and parallel to each
ot her and provitde RiSd= h -:- by 23 through which web 1
passes. 35 P05|t ene cyli ers 6 .and .20
fountain trays 24 The Wat&ﬁ Q:f@gp fﬁ)t’g % t m"“BB[@Pr] C)

| oti on conposi following cpmpwénts together: waoﬁyleﬁé@ﬁcol polyethylene glycol 300
PCT/ USQ?é 9079

each of ese HEPRPY: g%eaﬁt 1:% a%dt%"m‘tb’v? & ardég'gr%?'rgﬁgqmt Agid. ahd”

nol ten | otion socgicisi adids (AGS Avitis)at EHisamixtuee s/ heatexhtb 892, tor 88 mindel y .
As. gravure cylj Surtfp thed a%fbégoéélge gﬁta‘nﬁ alid %‘Khtd' %ﬁcu’nﬂ.d naq'ﬁi KoY il Frovs

16a and 20a within reserv0| rs pi C a quantity of nolten
5 lotion confiespivesn. it ihe AGids, féﬁ?’ﬁaé&ﬁﬁ%\!&q hf;a aleahwlg ydansiting 16
and 20 | Brédiminafdp \$ida meﬂe%fobe@l%s% nanc%%lg %?@esddecelav\d

e 1ot gp conbEEll PR Corsur g o e Aﬁiqa%geif%hsai

(rotating dissolviede petrolaturnds cduddedtarcdwmed atla tetnperatyreiof 6020 ma°can d

The 1 oti on' o BEiReatim ¥ Fisc Bk R ehfife, FRRRRSHAN shiRNas Slanid 287 >
then si mul t anetrapspaneninsther weight percentagestdf these sonipaneints aralsbomm of

| oti on conposi erred to web 1 can be controlled by: (1)
adj usting the \?-\Ahgléhﬂ Ib?'%p area 23 between of fset cylinders 18 and

22; and/pg (2) adjusting the width of maABiE ggas 38 and 40
Lotion Comgosition B

Component Weight %
Propylene Glycol 5.0
PEG-300 10.0
Ceteareth-10 200
AGS Acids 15.0
Cetearyl Alcohol 25.0
Petrolatum 25.0




15 bet ween gravure/offset cylinder pairs 16/18 and 20122. o «
Fi gure 2widdngigsat es an alternative preferred nmethod i nvolpgrngesose
extrusion coating. Referring to Figure 2, a dried tissue web 101 is unwound
fromparent tissue roll 102 (rotating36n the direction indicated by arrow
102a) and then advanced around turning roll 104. Fromturning rol

104, web 10B. 2Prepagatiohahetibried FTisstie bytHotlelt %gzalgihgg station 106 where
the lotion conposition is then applied to both sides of the web.

After |eaving dveltedibotion B isiflécedviriio BORANEGODS Spraymatiohetimeitb | ndi cat ed

Co1 1 110 CPRABEn Sherati ot tempBratlifof SR, A2 ey I2RRG sty P55

Station 108 tssuglna@es substsate isspsaneeateditoithe desired ricstnomjzvam eaah
Extrudgpr Jslé’ebﬁﬁweaéhﬁﬂtﬁéwaﬂ% népaﬁe&aés@&a ﬁ@.ﬁagm@m hace 118:

extruder 114 s mél ar | as.,an e cont actl ng

surface 152¥en Qcﬁﬁﬁoﬂ s;qf@[,pgcb 9 IS-§R1ayed 1o rerpave Yolatile e ori ent ed
such that comigdmmts,1dnd o InsurPatmeie Wémc@étﬁ:g%ﬂmeqauwbnﬂd)&»e phpdre surface

30 122 ﬁ)ln contact with the other side of web 101. nol ten (e.g.,
65[err] Q) | otion conposition is punped to each of extruders 112 and
114 -and i-s -t hen . extruded through slots 116 and 120, respectively.

As web 101 passes over the heated surface 118 of extruder 112 and
reaches slot 116, the nolten lotion conposition extruded fromslot 116 is
35 applied to the side of web 101 in contact with surface 118. Simlarly,

as . .web 101 passes over heated surface 122 of extruder 114 and reaches
slot . . - WD 97/ 46205 :
PCT/ US97/ 09079 33 120, the

nol ten |otion conposition extruded fron1s|ot 120 is applied to the

side of web-101 in contact with surface 122. The ampunt of ‘| otion
-conposition transfecred to web 101 is controlled by: (1) the rate at which
the nolten lLotion conposition is extruded fromslots 116 and 122; and/or
(2) 5 t he speed at which web 101 travels while in contact with surfaces
~118 and 122. _
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34 wosnsans! H]jl E!ﬁ)ﬁ THE PREPARATI ON OF LOFCONBEI/09079
TI SSUE PAPER ACCORDI | NVENTI ON The fol | owi ng

are specific illustrations of treating tBésue paper with 5 | otion
conpositions in accordance W th the present invention:
Exanple 1 WHATAS CeAMMEDIS:0n of Lotion Conposition A The

water free Lotion Conposition Ais made hy first mxing,th

fol | owi ng coffponerft s‘gP‘B@%‘g hté?s.“eprp@WFe%‘"égy%B‘P'!ed;né?eﬁgé??gtlﬂ‘eaﬁﬂrfé??ri c
10 aci d. This rhatasfeini an e dfdram dboud2 foestsdut 30% by weihhtof ithe t he
citric acid rpg{]egtst‘ldl ssol ved, After

the.citric acid has, dissolve
fatty al cohols co $hye Papef, aB '5Y+Hlé‘§‘é%°%‘ﬂ’°85@PBr¥gh‘8P '%gmt-sgﬂ%
stearyl & cohol s icr safided 20AC arnidkwhich comprises:a t enperature of 60 to 90
[err] C. After these fatty al cohol s have ' di ssol ved, petrolatumis
added and mi xed at(A} t rperaboutd toratgmt25% of ap orgpaicrgaiti capablgafidlingum i s
m xed until the entire UL ad ShitidAnls Sai! iRfluenzg wiled LsmasRgent
h re shown 1 n Ta

The wei ght percentages of these conponents. al . ) n le |
bel ow. - contact with the anti-viral lotion, wherein said anti-viral organic

Lotion Conposition A  acid is a solid at room ,temge_ra(\jtur&%ﬁﬁ%tﬁﬁﬁrises a member
I C |

Wi ght % Gt . . . . ;

Pr |Ogy| erig d ycol selected fromlggelgrcarup cogsisting of citric acid, adipig agidet h- 10
10.0 glutaric adi@t suaocinic Acith lanld mixtures thereof; 25.2

Pet r ol at um 34.6

(B) from about 5 to about 25% of a hydrophilic solvent capabie of
aiding in the dissoiution of the organic acid, said solvent may
_ either be liquid or solid at room temperature and comprises a
15 member selected from the group consisting of glycerin,
propylene glycol, hexylene glycol, and polyethylene glycols
ranging in molecular weight from about 200 to about 900, and
mixtures thereof;

(C) from about 5 to about 60% of a substantially water free skin
20 emollient having a plastic or fluid consistency at 20°C and
comprises a member selected from the group consisting of
petroleum-based emollients, fatty acid ester emollients, fatty
alcohol emoliients, and mixtures thereof;

(D) from about 5 to about 50% of an agent capable of
25 immobilizing said emollient on the surface of the tissue paper,
said immobilizing agent having a melting point of at least
about 35°C and comprising a member selected from the
group consisting of Cq2-Coo fatty alcohols, C92-C22 fatty
acids, sorbitan stearates, waxes, and mixtures thereof;

30 . (E) from 1% to about 50% of a non-ionic surfactant with said
surfactant having an HLB value of at least about 4; and

(F)  optionally contains from about 0.1% to about 20% of a natural
oil, vitamin, or other additive comprising a member selected
from the group consisting of aloe, vitamin E, panthenol,



B. Preparation of lmllﬂmg m y Hot Melt Spraying - Lotign, .
Ais pl aowgglmgzgsa I ﬂmml ic hot nelt spray gun RErrusefdvese by
PAM Fast eni ng Technol ody, ‘I n#.)soperating at a tenperature of

97/ 46205 PCT/ US97/ 09079

35 -90[err] C. Twelve inch by 13 I nch sheets of tissue paper

substrate are spray esi v ch side
of the substrate. The amphorcq‘ﬁgﬁ%(l) dé@ﬁgguégéég%tloﬁ ég% ‘g'cg%"?% 698170[err] C
convection oven for 3pethyl sahcyweoﬂl@yemdemn@um tbeteofare sprayed to renove

vol atil e components, and 5 to insure a nore even coating of the |otion
onto the paper fibers. . Exanple 2

Conpos: t1 o5 | S UOBAAAFET G GIARS T Which has from,abads Ao Bbmubast s
toget hég: pr opyIbywe@hyoblsatdnohwbbmpmftmi applied@latli@ast oﬁé’E@féQ@bf
cet ear et h- 10, ar}ﬁésglgéhékgrof adi pic acid, glutaric acid, and

(

succinic acids "This mixture is heated to 60 to 90 [err]C and

m xed until, the u Cipd ci Eﬁ

di ssol ved. 3. Af t@%’l gorgegdl g:;a avzét:Jl sngl be%%?%ﬁigé%f? C% §Ei |ng
predomi nat el y ofcqmmwr@n ahouy 5 t@rﬁb%ﬁé’ﬁ%bfaa I-wraimgameam,nd 15

m xed at a terrperature of 60 to 90 [err]C. After these fatty al cohols have
di ssol ved, 4et r olhe lationednaper of felaim & wherein saidantiavital erganismaeid i9o

[err] Qo igickedid.ol atumis m xed until the entire conposition is
phase stable and transparent. The wei ght percentages of these

conponent s {re st\otioed paper of Shdim 8 wheteRiéaid %ﬁhtl—wral organlc acidisa

TABLE 11 Qsition
Corponent mixture of adipic awg &qtag)c actcl‘ arld0 succm”g ac1dt Propyl ene
G ycol 6. The lotioned baper of Claim 1 wherein said lotion composition

comprises from about 5 to about 20% of a hydrophilic soivent

16 selected from the group consisting of propylene glycol and
polyethylene glycol having a molecular weight of from about 300 to
about 500, and mixtures thereof.

7. The Iotioned paper of Claim 6 wherein said hydrophilic solvent is
propylene glycol.
20 8.  The lotioned paper of Claim 1 wherein said emollient contains about

5% or less water and comprises a petroleum based emoliient
selected from the group consisting of mineral oil, petrolatum, and
mixtures thereof.

9. The lotioned paper of Claim 8 wherein said lotion composition
25 comprises from about 10 to about 40% of the emollient consisting of
petrolatum.

10. The lotioned paper of Claim 1 wherein said immobilizing agent has a
meltmg point of at least about 40°C.

11. The lotioned paper of Claim 10 wherein said immobilizing agent
30 comprises a C44-Co2 fatty alcohol.

12. The lotioned paper of Claim 11 wherein said immobilizing agent
comprises a C1g-C1g fatty aicohol.
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Cet earyl Al cohol ~ Petrol atum
25.0 WO 97/ 46205 39 |
PCT/ US97/ 09079 36 B.

Preparati on d8.LotThendetioness papsy dloClajm t125yhareing said lotion compoaitiord
Lotion B is place¢gmprised fOM @Q@ﬁt%@drﬂﬁdtﬁ 3@% 8f3|a n_immobRiZiy difémt of

iy |
operating at a te rature of. 90[ e 2 |nch sheet
ti ssue paper subst RS édP%?“% J@&t%‘&é@ ?i"?%@§ otlon | evel on each
5 S|deoftes st T t tISS i.n_a
convection Il ‘g‘f&t%’ ggg&ﬁoéfogﬁj'm Te rgpdga\ n?BF’QV@d SPBSPH?gve
volatile5 corrmmmnsgs methmtylatedraémhatrhawng\mnatkvhchmg ufffrdrheaﬂomi on

IO(r)]: ?0;23 ??ggLe papefrtblﬁ%{/l ng app rP%ra ?tgn%ﬁv%g b?\{@h%ﬁ%@ge degree Of

thereof, in an amsihoxyation mnging fronpaboutibéeiabeobBby wei ght of the
dried tlssue paper, an anti-viral |lotion conposition which is sem-solid 5

or solid at I8¢ addenstioned paper of Slaim 14 wherein saif)ethpxylatechsleohol hasabout
25% of an organi ¢ AgjiH easirteag® offrbi ABout 12 to about 22 carbon atoms and

10 having an average degree of ethoxylation ranging from about 7 to
about 13.

16. The lotioned paper of Claim 15 wherein said non-ionic surfactant
comprises from about 5 to about 25% of an ethoxylated alcohol
having an alkyl chain length of from about 16 to about 18 carbon

15 atoms and having an average degree of ethoxylation ranging from
about 7 to about 13.

17. The lotioned paper of Claim 16 wherein said non-ionic surfactant
comprises from about 5 to about 25% of an ethoxylated alcohol
consisting of a mixture of cetyl and stearyl aicohols ethoxylatéd to an

20 average degree of ethoxylation of 10.

18. The lotioned paper of Claim: 8 wherein said hydrophilic solvent is
selected from the group consisting of propylene glycol and
polyethylene glycol having a molecular weight of from about 300 to
about 500, and mixtures thereof.

25 19. The lotioned paper of Claim 18 wherein said immobilizing agent
comprises a C1g-C1g fatty alcohol.

20. The lotioned paper of Claim 1 wherein said lotion composition
contains aloe, and vitamin E.

30



such viruses as rhinovirus and |nfluenza mhlch come into

contact Wi twotdaeansti-viral |otion; ‘whereiin .said anti-viral SCEAIY090T. *
aci.d is a solid at roomtenperature and conprises a menber 10

sel ected fromthe group consisting of citric acid, adipic acid,

glutaric acid, succinic acid, and m xtur g2t hereof; (B) from
about 5 to about 25% of a hydrophilic sol vent capabl e of

aiding in the dissolution of the organic acid, sajd solvent may

either be liquid or solid at roomtenperature and conprises a 15

menber selected fromthe group consisting of glycerin,

propyl ene glycol, hexylene glycol, and pol yethyl ene glycols

rangi ng i n nol ecul ar wei ght from about 200 to about 900, and

m xtures thereof; (© fromabout 5 to about 60% of a
substantially water e _skin 20 emol I ient having a plastic
or- fluid consisteficy at 20ferr] C and ' conprises a nenber
sel ected from tfie group cons\sting of ' petrol eum based
emol lients, fatty acid ester gnollients, fatty al cohol
enol lients, apd m xtures thereof; (D) from about 5 to about
50% of an aggnty capabl e ofﬂZS -
on the surfacg the ti ssue paper, sai d i mmobi i zi ng

" agent havi ng i ng point of at |east ' about 35[err]C
and conprisin Eger selefted fromthe gr oup

consi sting of f al cohols, Cl2-C22 fatty

acids, sorbithn stearates, waxes, and m xture® thereof; 30 - -- - (E)~
from1%to abput 50% of a non-ionic surf f with sald :
surfactant hayjing an HLB val ue of at |easw abjput 4; and’ (F)
optionally coptains fromabout 0. 1-%to abhp 20% of a n@ural

oil, vitamn,{or other additivetconpg sing

Sel ect’ed
fromthe group consisting of al vix am Bany( WO
97/ 46205 : OQTEEN 079 . S0
38 canphor, thy i yptol, geraniﬁf, | enon
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i mobilizing said enollient.... .



et hyl salicylate, clove and mixtures thereof. 2. The | otioned

paper of Cl Wh9T464Fch has from about 5 to about 25% 5 PCT/US97/0%87Y ht
of said lotion conposition applied to at |east one surface of

the tissue paper. 3. The | otioned paper of Claim1 wherein said

| oti on conposition . conprises Pypm about 5 to about 25% of said
anti-viral organic acid. 4, The I otr1oned paper of Caim3 wherein
said anti-viral organic acid is 10 citric acid. 5. The

| oti oned paper of Claim3 wherein said anti-viral organic acid is a

m xture of adipic acid, glutaric acid, and succinic acid. 6. The

| oti oned paper of Claim1l wherein said |otion conposition

conprises fromabout 5 to about 20% of a hydrophilic solvent 15

selected from the group consisting of propylene glycol and

pol yet hyl ene gl ycol having a nol ecul ar wei ght of from about 300 to

about 500, and m xtures thereof. . The | oti oned paper of Claimbé6
wherein said hydrophilic sol vent propyl ene glycol. 20 8.
The | otioned paper of Caim1l whe¢relph said emyl |ient contains about

5% or |l ess water and conprises a pe%foleun1b sed enol | i ent

sel ected fromthe group consisti pi |, petrolatum and
m xtures thereof. 9. The\l oti oged papgr of Claim8 wherein said
| otion conposition 25 CONpri €s about 10gmt 0 about 40% of the
enol | i ent consisting of um €0. The lotioned
paper of Claim1l wherein said inmmobil1Zing/ge has a mel ting
poi nt of at |east about 40[err]C . The lotioned paper of Caim
10 wherein said i mobilizing agent 30 spnprises a Clerr]-Cerr]
fatty al cohol . 12. The | otioned gaper of [0 aim 11l wherein said
i mmobi |'i zi ng agent conpri sge=atlerrf-.Cerr] fatty al cohol.
WO 9.7/ 46205 - PCT/ US97/ 09079
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(54) Title: ANTI-VIRAL, ANHYDROUS, AND MILD SKIN LOTIONS FOR APPLICATION TO TISSUE PAPER PRODUCTS

(57) Abstract

" A lotion composition for killing such viruses as rhinovirus and influenza in addition to imparting a soft, lubricious, lotion-like feel
when applied to tissue paper in amounts as low as from about 2 to about 20 % by weight, and tissue paper treated with such lotion
compositions are disclosed. The anti-viral action of the lotion is due to the addition of an organic acid such as citric acid or a mixture of
adipic acid, glutaric acid, and succinic acids. The solubilization of the organic acids within the lotion matrix and with the infected mucus
is aided by the addition of such hydrophilic solvents as propylene glycol and polyethylene glycols. The lubricious lotions also contain a
plastic or fluid emollient such as petrolatum, an immobilizing agent such as a fatty alcohol or fatty acid to immobilize the emollient on
the surface of the tissue paper web and optionally a non-ionic surfactant to improve wettability when applied to toilet tissue. Because Jess
lotion is required to impart the desired soft, lotion-like feel benefits, detrimental effects on the tensile strength and caliper of the lotioned
paper ar¢ minimized or avoided. The anhydrous nature of the Iotions also aids in the maintenance of such physical properties as tensile
and caliper.




