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Cleansing the skin is a personal hygiene problem not always eesily solved. Of
course, the common procedure of washing the skin with soap and water works well,
but at times may be either unavailable or inconvenient to use. While soap and water

10 could be used to clean the perianal region after defecation for example, such a
procedure would be extremely burdensome. Dry tissue products are therefore the
most commonly used post-defecation anal cleansing product. These dry tissue
products are usually referred to as "toilet tissue" or “toilet paper.”

The perianal skin is marked by the presence of fine folds and wrinkles (sulci)

15 and by hair follicles which make the perianal region one of the more difficult
anatomical areas to cleanse. During defecation, fecal matter is excreted through the
anus and tends to accumulate in hard to reach locations such as around the base of
hairs and in the sulci of the skin's surface. As the fecal matter dehydrates upon
exposure to the air, or upon contact with an absorbent cleansing implement such as

20  tissue paper, it adheres more tenaciously to the skin and hair, thus making subsequent
removal of the remaining dehydrated soil even more difficult.

Failure to remove fecal matter from the anal area can have a deleterious effect
on personal hygiene. The fecal matter remaining on the skin after post-defecation
cleansing has a high bacterial and viral content, is malodorous and is generally

25  dehydrated. These characteristics increase the likelihood of perianal disorders and
cause personal discomfort (e.g., itching, irritation, chafing, etc.). Further, the residual
fecal matter stains undergarments and causes unpleasant odors to emanate from the
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anal region. Thus, the consequences of inadequate perianal cleansing are
clearly unattractive. For those individuals suffering
from anal disorders such as pruritis ani, henorr hoi ds, fissures,
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' portion of the soil layer is removed because the wiping process is able to overcome the
soil-s0il cohesive forces that exist within the fecal matter. A cleavage is thereby created
25  in the soil layer itself with the upper portion of the fecal layer being removed and the
lower portion of the soil remaining adhered to the perianal skin.
Conventional tissue products are absorbent and with each successive wipe the
fecal matter becomes increasingly dehydrated, causing it to adhere more tenaciously to
the perianal skin and hair and making its removal difficult in the extreme. Pressing the
30 tissue forcefully against the perianal skin will remove more of the fecal matter but is
intensely painful for people suffering from anal disorders and can excoriate even
normal perianal skin, potentially causing irritation, inflammation, pain, bleeding, and
infection. ' _
To improve perianal cleaning, wipes have been developed that are kept in some
35  sort of dispenser and are typically soaked in a reservoir of a moistening solution.
Examples of such products include wipes that are often used to clean babies after
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DISCLOSURE OF THE INVENTION

The present invention relates to articles useful in cleansing, and particularly
wet-like cleansing wipes that are especially useful in removing perianal soils. These
20  articles comprise: :
a. a carrier;.
b. a water-in-lipid emulsion applied to the carrier, the emulsion
comprising:
(1) from about 2 to about 60% of a continuous solidified lipid phase
25 comprising a waxy lipid material having a melting point of about
- 30°C or higher;
(2) from about 39 to about 97% of an internal water phase
dispersed in the lipid phase; and
(3) an effective amount of an organopolysiloxane-polyoxyalkylene
30 emulsifier capable of forming the emulsion when the lipid phase
is in a fluid state.
The present invention further relates to a method for making these articles.
This method comprises the steps of:
A forming a water-in-lipid emulsion compnsmg
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comfortable, more effective cleaning. The continuous lipid phase of the emulsion is
sufficiently brittle so as to be easily disrupted by low shear contact (e.g., during the
wiping of the skin) to readily release this internal water phase, but sufficiently tough to
avoid premature release of the water phase during the rigors of processing. The
20  continuous lipid phase of these articles is also sufficiently stable during storage so as to
prevent significant evaporation of the internal water phase. The normal tensile strength
and flushability properties of these articles are not adversely affected when treated with
the high internal phase inverse emulsions of the present invention. As a result, users of
these articles get comfortable, efficient, moist cleaning without having to change their
25  normal cleaning habits. ,
In particular, the use of these organopolysiloxane-polyoxyalkylene emulsifiers
_in formulating the high internal phase inverse emulsion provides a number of
advantages. For example, these organopolysiloxane-polyoxyalkylene emulsifiers
provide better water retention than other organic emulsifiers used in formulating high
30 intenal phase inverse emulsions.  These organopolysiloxane-polyoxyalkylene
emulsifiers also provide better hand feel aesthetics for the article treated with the high
internal phase inverse emulsion.
Besides perianal cleaning, these articles can be used in many other applications
requiring the delivery of water, as well as water soluble or dispersible actives. These
35  include hard surface cleaning of floors, countertops, sinks, bathtubs, toilets, and the
| like, as well as the delivery of water-soluble or dispersible antimicrobial or
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otherwise specified. '

A.  Carriers for High Internal Phase Inverse Emuision

20 Carriers useful in the present invention can be in variety of substrate forms.
Suitable carrier substrates include woven materials, nonwoven materials, foams,
sponges, battings, balls, puffs, films, and the like. Particularly preferred substrates for
use in the present invention are nonwoven types. These nonwoven substrates can
comprise any conventionally fashioned nonwoven sheet or web having suitable basis

25  weight, caliper (thickness), absorbency and strength characteristics. Nonwoven
substrates can be generally defined as bonded fibrous or filamentous products having a
web structure, in which the fibers or filaments are distributed haphazardly as in "air-
laying® or certain "wet-laying" processes, or with a degree of orientation, as in certain
“wet-laying" or "cnrdmg processes. The fibers or filaments of such nonwoven

30  substrates can be natural (e.g., wood pulp, wool, silk, jute, hemp, cotton, linen, sisal or
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evaporation, with or without pressing, to thereby form a paper web of desired fiber
consistency. In many cases, the papermaking apparatus is set up to rearrange the
fibers in the slurry of papermaking-furnish as dewatering proceeds in order to form

paper substrates of especially desirable strength, hand, bulk, appearance, absorbency,

20 etc. -

 The papermalcing furnish utilized to form the preferred paper web substrates for
articles of the present invention essentially comprises an aqueous slurry of
papermaking fibers (i.e., paper pulp) and can optionally contain a wide variety of
chemicals such as wet strength resins, surfactants, pH control agents, softness

25  additives, debonding agents and the like. Wood pulp in all its variations can be used to

form the papermaking furnish. Wood pulps useful herein include both sulfite and
sulfate pulps, as well as mechanical, thermo-mechanical and chemo-thermo-mechanical
pulps, all of which are well known to those skilled in the papermaking art. Pulps
derived from both deciduous or coniferous trees can be used. Preferably the

30 papermaking furnish used to form the preferred paper web substrates for wipes of the

present invention comprises Kraft pulp derived from northern softwoods.

A number of papermaking processes have been developed which utilize a
papermaking apparatus that forms paper webs having particularly useful or desirable
fiber configurations. Such configurations can serve to impart such characteristics of

35  the paper web as enhanced bulk, absorbency and strength. One such process employs

an imprinting fabric in the papermaking process that serves to impart a knuckle pattern
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fabric in ﬁEdeLre‘fﬂ%t e oo hBERES SRt gt or Bl B b i *%"‘?er n
WO 96/ 34035  be laminated together. Lamination, and lamination carried out in combination with an
PCT/ US96/ 84 30 lembossing procedure to form a plurality of protuberances in the laminated product, is
- described in greater detail in U.S. Patent 3,414,459 (Wells); issued December 3, 1968,
which is incorporated by reference. These paper substrates preferably have 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 preferably, the basis weight will be about 40 g/m2 or less and the density

25  will be about 0.3 g/cc or less. Most preferably, the density will be 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 web substrates are on a dry basis.)

30 . In addition to papermaking fibers, the papermaking furnish used to make these
paper web substrates can have other components or materials 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 wipe
products such as toilet paper, paper towels, facial tissues, baby wipes and other similar

35  products, high wet strength is a desirable attribute. Thus, it is often desirable to add to
the papermaking furnish chemical substances known in the art as “wet strength" resins.
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In addition to wet strength additives, it can also be desirable to include in the
_ papermaking fibers certain dry strength and lint control additives known in the art. In
30 this regard, starch binders have been found to be particularly suitable. In addition to
reducing linting of the paper substrate, low levels of starch binders also impart a
modest improvement in the dry tensile strength without imparting stiffness that could
result from the addition of high levels of starch. Typically the starch binder is inciuded
in an amount such that it is retained at a level of from about 0.01 to about 2%,

35  preferably from about 0.1 to about 1%, by weight of the paper substrate.
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25 The articles of the present invention comprise a water-in-lipid emuision that is
applied to the carrier substrate. This emulsion comprises: (1) a continuous solidified
lipid phase; (2) an organopolysiloxane-polyoxyalkylene emulsifier that forms the water-
in-lipid emulsion when the lipid phase is fluid; and (3) an internal water phase dispersed
in the lipid phase. Because the internal phase contains a high level of water, this

30  emuision is typically referred to as a "high internal phase inverse emulsion.” This high
internal phase inverse emulsion ruptures when subjected to low shear during use, e.g.,
wiping of the skin or other surface, so as to release the internal water phase.

The continuous solidified lipid phase provides the essential stabilizing structure
for the high internal phase inverse emulsions of the present invention. In particular,
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hi gh lipid materials should also desirably provide a good feel to the skin when used in
personal care products such as wet-like cleansing wipes used in perianal cleaning.
Suitable waxy lipid materials for use in the high internal phase inverse emulsion
25  of'the present invention include natural and synthetic waxes, as well as other oil soluble
materials having a waxy consistency. As used herein, the term “waxes" refers to
organic mixtures or compounds that are generally water-insoluble and tend to exist as
amorphous or microcrystalline solids at ambient temperatures (e.g., at about 25°C).
Suitable waxes include various types of hydrocarbons, as well as esters of certain fatty
30 acids and fatty alcohols. They can be derived from natural sources (i.e., animal,
vegetable or mineral) or can be synthesized. Mixtures of these various waxes can also
be used.
Some representative animal and vegetable waxes that can be used in the present
invention include beeswax, carnauba, spermaceti, lanolin, shellac wax, candelilla, and
35  the like. Particularly preferred animal and vegetable waxes are beeswax, tanolin and
candelilla. Representative waxes from mineral sources that can be used in the present
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this continuous lipid phase is what keeps the dispersed internal water
phase from bei ng prematurely rel eased prior to use of the article,
such as during the rigors of processing. The continuous lipid
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herein, the te fs to organi c m xtures or conpounds
that are general | y Thatmajor gempanentcofithe high dntemalophase inyerse emulsions of the
present invention is the dispersed internal water phase. This water phase can provide a
number of different benefits when released. For example, in preferred wet-like
25  cleaning wipes for perianal cleaning, it is this released internal water phase that
provides the primary cleansing action for these wipes. In other products, this released
internal water phase can be used to deliver a variety of water soluble or dispersible
active components.
The internal water phase can comprise from about 39 to about 97% of the
30  cleansing component of the present invention. Preferably, this internal water phase will
comprise from about 67 to about 92% of the cleansing component. Most preferably,
this water phase will comprise from about 82 to about 91% of the cleansing
component. _
Besides water, this internal water phase can comprise other water-soluble or
35  dispersible materials that do not adversely affect the stability of the high internal phase
inverse emulsion. One such material that is typically included in the internal water
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Suitable polycationic polymers include Reten 201, Kymene® S57H and Acco 711.

Suitable nonionic polymers include polyethylene glycols (PEG) such as Carbowax.

These polycationic and nonionic polymers will typically be included in a concentration

in the range of from about 0.1 to about 1.0% of the water phase.

25 Another key component of the high internal phase inverse emulsion of the
present invention is an organopolysiloxane-polyoxyalkylene emuisifier. In the
emulsions of the present invention, the emulsifier is included in an effective amount.
What constitutes an "effective amount” will depend on a number of factors including
the respective amounts of the lipid and oil phase components, the type of

30  organopolysiloxane-polyoxyalkylene emulsifier used, the level of impurities present in
the emulsifier, and like factors. Typically, the emulsifier comprises from about 1 to
about 10% of the emulsion. Preferably, this emulsifier will comprise from about 2 to
about 6% of the emulsion. Most preferably, this emulsifier will comprise from about 3
to about 5% of the emulsion.

35 Suitable organopolysiloxane-polyoxyalkylene emulsifier useful in the present
invention typically have the following general formula:
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pref erabl y, this wate phase WI| |se from about 82 to about
91% of the cl eansm (I‘Hs Besi des water, this

i nternal water 10 s:—&dl uble or 35 di spersi bl e
materials that do lExadv S Iy f&_g %%bl“ty of the high internal
phase I nver se S that is typically included
in the internal water WO 96€L84 035 :
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phase is a water-soluble el rol yte. di ssol ved el ect r[(ﬁ’yt e mnjmzes

t he tendency of materi present Ol‘n‘(‘c:ﬂz’;‘ql‘lg‘p@lj,(ﬁl'lgs&l'[iu-@)bsokdl ssol ve
In the water phase. Any el ect r ol yte capabl e of inparting ionic

strength to the
i ncl ude the vvatrzgé)% )
the 5 wat er soI S,

e | Pl e el ectrol ytes
nt inorganic salts such as
or| , hitrates and sul fates of
H: Exanpl es such el ectrol ytes
[

al kali metals and H,

I ncl ude sodi um chl ori de, cal ci um chI o sodi um sul fate, nagnesi um
sul fate, and sodi um bi carbonate. The el 4c T ol yte will typically be
included in a concentration in the rang Haf from about 1 Hgabout 20% of

t he water phase. 10 O her wat —@CH,-HC @hin er| al s
that can be present in the internal wat’er pha8e clude t ckeners
and viscosity nodifiers. Suitable thickeners and viscosity nodifiers

i nf:I ude \lfvat er veere R ds I@ﬁMﬁﬁW'Mcﬂﬂd (Fi)i‘dﬂp:‘lotb' 25 brborTadnis ﬁﬁch can be
DS 8 S b ot e s s b
cel | ul ose et h&pdor ptomsyR: 53 independentlypselasted hydeogen ang caliphatist tagicals
cel l ul ose, carhaving tneé B)ﬁhrbﬁﬂhdoﬂis%h c’dﬁdeiiﬂﬁrdnt fb?each different location; R4 is an
' organic or organosiloxane group which contains no hydrolyzable bonds, is not
adversely reactive with the ingredients the emulsifier is to stabilize and does not
10 interfere with the formation of the organopolysiloxane-polyoxyalkylene; RS is a
terminal group which is-not adversely reactive with the ingredients the emulsifier is to
stabilize and does not interfere with the formation of the organopolysiloxane-
polyoxyalkylene; x is 1 to 100; y is 0 to 600; zis 1 to 100; x + y + z is at least 30; a is
4 10 40; b is 0 to 40; c is 0 to 5; and the ratio of a:b is from 20:80 to 100:0. See, for
15 example, U.S. Patent 4,698,178 (Huttinger et al), issued October 6, 1987 and U.S.
5,162,378 (Guthauser), issued November 10, 1992 (herein incorporated by reference)
that disclose uncrosslinked (i.e., c is 0) versions of these organopolysiloxane-
polyoxyalkylene emulsifiers, and U. S. Patent 4,853,474 (Bahr et al), issued August 1,
1989 and U.S. Patent 5,136,068 (Bahr et al), issued August 4, 1992 (herein
20  incorporated by reference) that disclose crosslinked (i.e., c is 1 or more) versions of

these organopolysiloxane-polyoxyalkylene emulsifiers.
The aliphatic radicals represented by RZcan include any of the C; to Ca5 open-
chain paraffin olefin, and acetylenic hydrocarbons with paraffinic hydrocarbons being



These_ thickeners and viscosity nodifiers will typically be included in a
concentration in the range of from about 0.05 to about 0.5% of the
wat er phase. O her water-soluble or dispersible materials that
can be present in the internal wat er phase include polycationic
polymers to provide steric stabilization at the water- 20 | i pid interface
and noni oni c%‘?ﬂ@f"s that al so stabilize the water-in-Iipi d'cé"%ﬁ

Sui tabl e pol ycationic polyners include Retlan 201, Kynene[err] S557H and Acco
711. Sui t abl e noni oni ¢ pol ynmers include pol yet hyl ene glycols (PEQ
such as Car bowax. These pol ycationic and nonionic polyners wll
typically be included in a concentration I n the range of from about

of the i gh i niBHEEr A R BB uE el et S, keSS o

i's an or ganopol¢essyloxane- pol yoxyal kyl ene enul sifier. In the
enul sions of the prerh@rdrganie/ Stlup® Feprdsbiited by IR édneihcm&e For Gl :&E

ffect t t | | d
on a number of %&%ﬂ&@ﬁ%ﬂ*@?ﬁff“sﬂﬂ% R %#Wlﬁ"ﬁ@n?f’gf‘d
and oi |l pha8e Wbﬂ@'@, Wlwlpwadwswch as cyclohexylene; divalent aromatic radicals

or ganopol ysi | oxaalemsz &/0-pHbRylene; hid &afygén éﬁﬁﬂuxﬂéﬂiﬁcﬂ?%hapf i mpurities
present in 6§§ ??E'dT&?cbékke actors ypically, the

enul sifier corrprl se BSbOUt 10% of the enul si on.
Preferably, this emfihsitenminal graup repsessnted by R san inclnde agyl ragicals of Cateolz0, 6% of

the emul sion. Mopexapiph, acel] iino ioRy1S bustyiyl, ssobu@fyx mdrbthﬂméﬁeanhrsw@bqut 3
t o about 5‘{ of

or ganopol ysr | ox%n’ Wﬁ%ﬁ | madicals;of Cy |t%ﬁ19§'é“'l"\.ﬁs methyl isthyl, prapyl, putyl,

i nvention typi caadidgcylizand hydeogeny| Other tegmigating grouriscpossessing substantially the swe
96/ 34035 properties as the above illustrative examples and which are prepared in a similar

I[DeC;I'ﬁ ]U S96/ 04301 manner and which function in an equivaient manner can also be used.
The aliphatic radical represented by R! can include any of the radicals
15 illustrated above for R2, but also includes the methyl radical.
The unit of the cross linking radical represented by R4 can include hydrogen
and monovalent C; to C3 aliphatic radicals such as methyl, ethyl and propyl.
When c is 0, the organopolysiloxane-polyoxyalkylene emulsifier will be
uncrosslinked.  For crosslinked versions (i.e, ¢ is 1 or more) of the
20  organopolysiloxane-polyoxyalkylene emulsifier, it is preferred that the crosslinking
bonds to R4 not be hydrolyzable, and that R4 contain no hydrolyzable bonds. In
- conventional organosiloxane-polyoxyalkylenes, some crosslinking can accidentally
occur where the polyoxyalkylene is hydroxy terminated at one end. The hydroxy
group can react with a silicon hydride creating a polyoxyalkylene bridge between two
25  silicon backbone molecules. However, the degree to which this crosslinking can occur
in the reaction process is not reliably predictable. Further, the SiOC bond formed at the
hydroxy end of the bridge is subject to hydrolysis, especially under the extreme
operating conditions described above.
By contrast, the preferred bridge bond of the organopolysiloxane-
30  polyoxyalkylene useful in the present invention is a saturated carbon-silicon bond
which is not hydrolyzable and is highly stable. Further, the organic or organosiloxane
body R4 of the cross linking bridge is selected to be free of hydrolyzable bonds. It is
also important that it be free of reactive sites which would react with ingredients
incorporated into the emulsion. Further, R4 should not interfere with formation of the

35  organopolysiloxane-polyoxyalkylene in any way.




where R err] is an aliphatic radical having from1l to 25 carbon atons whi ch
can be 5 different for each different location;, Rerr] is an aliphatic

radi cal having from2 to 25 " carbon atons; Rlerr] is independently
sel ected from hydrogen and al i phatic radicals having 1 to 3 carbon

atonms which can be different for each different location; Rerr] is an
organi c or QMW oxane group which contains no hydrol yz RATAISSEM3E1 | s

not adversely reactive with the inggedients the enulsifier is to
stabilize and does not 10 interfere w the formation of the
or ganopol ysi | oxane- pol yoxyal kyl ene; R err] is a term nal group which

I s not adversely reactive with the ingredients the enmulsifier is to
stabilize and does not interfere with the formation of the
or ganopol ysi | oxaneA preferred sensy dinkiag iepdicalcis acvinyl termipated (organosiloxene; AI500; 2

is 1 to 100; mamsnmwm@ cbsp%ﬁze@&m hd Siloxane backbéries %ncmul s‘ndge; o 40; ¢

xanpl o, a”%f‘e b, B, fhe RTRE of Vs and O s 5. 6This o7

and U.S. networls is 3@8@0!0 Hzmgapqr;am semmebmbllms 1@operti¢sc and n
i ncor por atsed EPArdcRérBGE BE these emulsnﬁérbat'l'l'ﬁ'rﬁé‘ét‘b?&eﬁ&cé rRiidsilNaRE cidss finking | S O)

vers1on3. O, ¢ Batarl ORI bR o SOBBARRIE " o Toeh L

U S. Patent 5,136,068 (Bahr et al), issued August 4, 1992 (herein 20

I ncorporated by reference) that discl Cr slinked (i.e., cis 1 or nore)
ver si ons of t hese organopol ysi | ne- yoxyal kyl ene emul sifiers.

The aliphatic radicals represegQ cHy- P{-oH i-<CH=EC0H|, ude any of the ([err]
to CJerr] open- chain paraffin dlefin, and ac&tyl enic hydrocarbons

wi th paraffinic hydrocarbons belng CHQ CEQND 96/ 34035
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preferred such as, for exanple, ethyl, propyl, hexyl, decyl, dodecyl,
oct adecylyp and The organopolysiloxane-polyoxyalkylene molecules must themselves be soluble
in nonpolar liquid. If the organopolysiloxane-polyoxyalkylene is readily dispersible in a

- nonpolar oil in a manner comparable to solubility, it is also considered "soluble” as that

term is used herein. In order to effect such nonpolar oil solubility, the characteristics

of the siloxane backbone can be muted either by the presence of aliphatic radicals

15 appended to the siloxane backboné, or by the presence of a significant number of
dimethyl siloxane groups in ‘the siloxane chain, or both. The appended
polyoxyalkylene groups (2) also enhance nonpolar oil solubility, though a quantity of
either the dimethyl siloxane groups, the aliphatic groups or both are required in excess
of the number of polyoxyalkylene groups included in the molecule. Hence, the number

20  ofsiloxane groups (x) to which an aliphatic radical is appended is from 1 to 100. The
number of dimethyl siloxane groups (y) is from 0 to 600. The number of
polyoxyalkylene appended siloxane group is from 1 to 100. The combined total of
those three different types of organo substituted siloxane groups (x + y + z) is at least
30, preferably at least 40.

25 The general formula above of the organopolysiloxane-polyoxyalkylene
illustrates two organopolysiloxane-polyoxyalkylene molecules bridged by a single
linking radical (i.e., where c is 1). However, where c is greater than 1, there can be
more than one cross linking bridge between adjacent organopolysiloxane-
polyoxyalkylene molecules, and/or there can be more than two organopolysiloxane-

30  polyoxyalkylene molecules linked together, as shown by the formula in column 6 of
U.S. Patent 4,853,474, supra.  The exact number of organopolysiloxane-
polyoxyalkylene polymer molecules which will be bridged together will probably be not
more than about 6. One limitation on such cross linking is that the overall molecular



ei cosyl . The organic groups represented by R err] can include
for exanple Cferr] to Clerr], al kyl ene radi cal s such as mnet hyl ene,

di net hyl ene, trinethyl ene, pentanethylene “and 5 decanet hyl ene;
cycl oal kyl ene radi cal s such as cycl ohexyl ene; divalent aromatic radicals
such as p-phenyl ene or o-phenyl ene; and oxygen containing radicals such as
-000 CH err] HP&BBOC- and -CH err] OCH err]-. PCEASI6/84381 nal
group represented by R err] can include ac radicals of Clerr] to Cerr],
for exanple, acetyl, propionyl, butyryl, isobutyryl, lauroyl, nyristoyl,
and stearoyl, 3- 10 car boxypent adecanoyl ; al kyl radicals of (Jerr] to

Cerr] such as nethyl, ethyl, p'ropyl butyl, and decyl; and hydrogen.
QO her termnatin roups possessi ng subst anti al | y the sane properties
as the above il I“%?ﬁ'r Hust, aotbesome SQ gxeal agte crussrthe matgsial toigeln  Thes iextentaof

_rl_rﬁnnelr_ aEd whi cbrobskinking Must tthus nalsobeé YepuRSd RRERE to Qllﬁé\nﬂe%ﬂap% @‘Qfeac |
e aliphatic r alncu radi cal s
15 illustrat egm E 5 %‘&%&% xi{l&%en% Iyt ?ﬁn\éf'ﬂ%/ [ergs: &P@%

The unit of theSif¢% 5 °IV ight mugsralsoche: @dnbyleﬂsuﬁamtlmhnjoeavond

hydrogen § gcmhgmmé:WIe@[mrwdghm&mmh@u ﬁﬂlﬁﬁér%nﬁ%ufﬁeéuxﬁé’tﬁh as
met hyl, ethyl aggd.dy, ?% Wien.c i s

organopol ysi | oxane- pf%yoxyﬂ?“f’sesrygk‘é‘ﬁuf“s”lm‘é'wsw | be uncrossl i nked.
For crosslinked ver sTihorganopslysilpxane-polyexyalilens eptulsifiess mgeful in the present

or ganlo_polk_y5| | oxinwention! typicallyl kiglecs evistlitys of iatleast abbut M@Ea’gfsﬁﬂdt fes 'aatzstdf'.f
crosslinki ng ? o] yza a at . Rl.err
contai n no fydr Wﬁ] %&M&hﬂa@%wﬁiﬁé&%{% H(TDO centistokes. Tﬁc‘&l

or ganosi | oxdfne- 8’6 KBRS wiscosity, ik ther eange iofy iffomy abowt 590 tiodaboutal 160,000
hydroxy ¢ t“e“"""””“ya““"'W“'”Smd‘m‘ééﬁ“‘éﬁg‘déﬁi’g?fbﬁama TRt

pol yoxyal kyl eneiyg fé‘;}Bé@? dqttombglg%hgf?"i"ﬁ%% Shackbone nol ecul es.

However, the degree ¥ RAfticularly prefersadoerganoprlysilgxanerpolyouyeikylene emulsifiersh & !
reaction procesis methyh®?2 is €gitald g aﬂd&ﬁﬁlﬁqﬁﬁ;%cgbn-lfm’i isheCH Isr;oSs,(@ﬁg d gor ed

inder the et r Saughs sgpq‘“e%@exm%ﬁ'? £S5 SRR oo, Wb
By contrast, thé& pm%nr@‘gwﬂmomyeo Owefﬁ'EOWh@mblﬁecxmbde%m

(p:)glr %gﬁygl lklnggewhaeﬂ@ is 1072 talkyl; /e 3@ 86 60;13Vie 0} f)lgngzzl & |§0ttb'rlaihﬁ%tmofa.b s e
Further, the or%1 & lOOOoré‘@gg oxaarr%ggm)tmgth % Eig ]% Fﬁ “ﬁ’i@@
li nking bridge é’eﬂ"gé"t W!‘F}'el?g'?pééa‘!s!l’mﬁrtﬁﬁ?z)aﬁ Ré bz is | to 155¢cis O;
al so i npor t28nt thearatio iof lach fsr fem 690:60cRCTO:IG; ﬁ:lt:li ab °W'Fah{eﬁ‘g$&"d§‘[berﬁl Cgﬁm 4
In(r;'?r?ﬁ!t ZP1E Zre W tH%ﬁaWﬂ#ﬂgg © emjafll)ggl ys:JIroxane ol yoxyal kyl ene
in any way. ewgepg4ggglslﬁers can as coemulsifiers “with the
PCT/ US96/ 04301 organopolysiloxane-polyoxyalkylene emulsifier. Suitable coemulsifiefsSinclude certain
sorbitan esters, preferably the sorbitan esters of C4-C22 saturated, unsaturated or
25  branched chain fatty acids. Because of the manner in which they are typically
manufactured, these sorbitan esters usually comprise mixtures of mono-, di-, tri-, etc.
esters.  Representative examples of suitable sorbitan esters include sorbitan
monooleate (e.g., SPAN® 80), sorbitan sesquioleate (e.g., Arlacel® 83), sorbitan
monoisostearate (e.g., CRILL® 6 made by Croda), sorbitan stearates (e.g., SPAN®
30 60), sorbitan triooleate (¢.g., SPAN® 85), sorbitan tristearate (e.g., SPAN® 65) and
sorbitan dipalmitates (e.g., SPAN® 40). Sorbitan monoisostearate and sorbitan
sesquioleate are particularly preferred emulsifiers for use in the present invention,
Other suitable coemulsifiers for use in the present invention include certain
glyceryl monoesters, preferably glyceryl monoesters of Cjg-Czz saturated,
35  unsaturated or branched chain fatty acids such as glyceryl monostearate, glyceryl
monopalmitate, and glyceryl monobehenate; certain sucrose fatty acid esters,



A preferred cross linking radical is a vinyl term nated organosil oxane. An
or ganosi | oxane bridge cooperates with the sil oxane backbones which it
bridges to create a siloxane network at the interface of water and
oil in the emulsion. This network is thought to be inportant in
effecting the stabilizing properties and 5 characteristic of these _
emul si fi er sSWOReB4®Bst preferred organosil oxane cross |inki METUSINEN, o 5
i s .tetramethyl divinyldisiloxane of the fptlowing formula: [err] 10
The or ganopol ysi | oxane- pol yoxyal kyl ene nol ecul es nust thensel ves be sol ubl e
in nonpolar liquid. If the organopol ysil oxane-pol yoxyal kyl ene is readily

di spersible in a nonpol ar oil in a manner conparable to solubility,

it is also considered "sol ubl e" ermis ysed her Ln order
to effect such™ ?Fﬁﬁi&bm*’%w%‘rfﬁﬁ? F|12?22t’ﬁ%"¥?ftar"3iﬂ"€ﬁ° t?’lﬁ’sbmc%eg‘c " he
si | oxane backfmyacldasuchasmmmlmfaeranbyum disteasate)(ecg. pCmdbstpﬂ:mO); andadi cal s
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| east 40. 25 ammonium salti' hehgs dn:lblwoﬁyb!—hydre:q&ﬂzyl/d)mfhyt kmmomum chlonde, the

organopol ysi | Wﬁeg;@laﬁﬂj:% d@ikﬁtﬁﬁ imi azo!n+tld1lh§ treﬁﬁng(s mium salts such as
or ganopol ysi | oxan ene nol ecul es d a single
l'i nki ng radi cB ﬁ- %9‘@!'“'"\%8!? ulfate and, mgw -dleyhn 1,

t here can be amido etllymeoleyl:imdozwnmnomethylmﬂﬁta;lghdn cmediecMaﬂpIad;,aonglt

or ganopol pssi | graan EEASJI
nor e thanlsstsm% (ﬂz ne- lg Iyoby%y?ene nol ecu%éﬁf&ﬁfge
t oget her ‘HWPa chipride,| LﬁFH fyphetic  phosphalipids,(sugh as
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B?L%SEY?' ! Bt ‘%"Mﬂﬁ* ﬁ%“&@‘%*w?? NEhPOEE cofld Fackite Mihe
linking is th%‘?ﬂ@‘ddmel abein
- 20 The high internal phase inverse emulsions of the present invention can also
comprise other optional components typically present in moisture containing solutions
of this type. These optional components can be present in either the continuous lipid
phase or the internal water phase and include perfumes, antimicrobial (antibacterial)
actives, pharmaceutical actives, deodorants, opacifiers, astringents, skin moisturizers,
25 and the like, as well as mixtures of these components. All of these materials are well -
known in the art as additives for such formulations and can be employed in effective,
appropriate amounts in the emulsions of the present invention. A particularly preferred
optional component that is included the emulsions of wet-like cleansing wipes
according to the present invention is glycerin as a skin conditioning agent.

30 C.  Other Optional Wipe Components

Besides the high internal phase inverse emulsion, there are other optional
components that can be included in the articles of the present invention, typically for
the purpose of improving the cleaning performance of the article when the internal
water phase of the emulsion is released. Certain of these optional components cannot
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wei ght must not becone so great as to cause the material to gel. The extent
of crosslinking nust thus also be regulated relative to the

nol ecul ar wei ght of each I ndi vi dual

or ganopol ysi Wo®6R#3%o| yoxyal kyl ene pol ymer nol ecul e bei ng cPEYUSHPMRq
since the overall nol ecular weight nust aljgo be maintai ned sufficiently | ow
to avoid 5 gelling. A higher nol ecular weight in each individual polyner
unit would require that there be less multiple cross |linking between
units. : The organopol ysi | oxane- pol yoxyal kyl ene emul sifiers

useful in the present nventjon typically have i ScO
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nost ty al 1
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| auryl net hi conanmpohgrwmmmﬂioyar@iolyngmmwmc deterget 200y ctants) dinsteast; €
where Rlerr] | ShéseChigh MUK deterdont Suffadiies Gan Yoe! Sppt oP ifledZinl fhelarlile 15: C
is 0; 20 . the ratio, o et

di net hi cone copP W(é‘"ﬁ the crmulsion M%P @R?ﬂ?’c%ﬂ “@“R%l'ﬁ‘sﬁ(ﬂ

O her organic Mmsmfmmsmbbeupﬂddmowmb&hé cagrier smbsttate; lwdth the lugh
ﬂ]gfiﬂggog?%;?n | b| es&g‘rs @f‘ﬁg@%?ﬁh%ggﬁﬁhyfi% a of
Clerr]-Clerr] S¥PH8s “E?f?é’dg'P'é'P e € Jyatel 5p dpat s.
Because of the wﬂn&odughrlﬁﬁdetﬁgeﬂtsyrfmtmttwmudcin;proved_hardrsalfweactqamd t hese
sorbitan esters usually conprise mxtures of mono-, di-, tri-, etc.

esters. Representative exanpl.es of SJ t -o:‘ SPLh tan esters include

sorbitan monoof-eat e~ A &Y bi t an sesqui ol eat e
(e.qg., Arlacel[err] 83), sorbltan nonoi sostearate (e.g., CRI !_L[err] 6

made by Croda), sor bntriepafihg tHetdrldles focbrdingFBAME fe&&m%&enu&@}heﬁ

Rirdrad)
triool eate SPANI er 85 sorhitan tea 65)
and éor 8'?'1’% {) lmk‘t Y%??"é“'ﬁo gﬂf faiﬂ) l(y%(’f% fﬁg's ikl
nonoi sost ear at eb!anhlembnt)l panmelting  togetheg uithe ehl’lé aahesepasompem | gndor theer r ed
el sifiers 1 of oighdpblysidiind poAaTillaicithidti. The paricuar tempefakli€to sichabl o

coemulsifiers fgl #S&mme 585 hea G bYand BE k' FuefiBE RN of the tipid
phase components. Typically, this lipid/emulsifier mixture is heated to a temperature in
25  the range from about 40° to about 90°C, preferably from about 50° to about 80°C,
prior to being mixed, blended or otherwise combined with the water phase
components. The melted lipid/emulsifier mixture is then blended with the water phase
components and then mixed together, typically under high shear conditions to provide

the emutsion.
30 This high internal phase inverse emulsion is then applied in a fluid or plastic
state at the temperatures indicated above to the carrier substrate, e.g., a paper web.
Any of a variety of application methods that evenly distribute materials having a fluid
or plastic consistency can be used to apply this emulsion. Suitable methods include
spraying, printing (e.g., flexographic or screen printing), coating (e.g., gravure




gl yceryl nonoesters, preferably glyceryl nonoesters of (ferr]-(ferr]
saturated, 35 unsaturated or branched chain fatty acids_such as glyceryl
nonostearate, glyceryl nonopal mtate, and gl yceryl nonobehenate;
certain sucrose fatty acid esters, WO 96/ 34035
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preferably NWePMMBI%sters of the CJerr]-Cerr] saturated, uﬁggﬁm&

branched chain fatty acids such asi%ucrose trilaurate and sucrose

di stearate (e.g., Crodesta[err] F10), and certain polyglycerol esters
of Jerr]-Cerr] saturated, unsaturated or branched fatty aci ds such
as -di gl ycerol nonool eate and tetragl ycerol nonool eate. O her
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| t

i ief“%@é“n@%%thia%%t% oty A8 Bk B b i Bt the g %q err]
10 di al Royl Pai% s;qe)nf muki;ply msetc#ybe appedbiotthe inneri surfacg(defi the pliesy

di aliphatic M MPfhe case of a VORI paferSwe), theSéMillsicibcan be appl:ed to at least

Gerr] G orr] R EEE tﬂdwﬁsr%@é%i‘f e iP5 ofie ivsen of e pRE, 1o
met hyl - 1- t al | ¥sb fee afthe emylsiop. tl'mpdbu thaiemulsionisg bogh sldcsr@fttbem

net hyl - 1- ol eylweb. The applitation bf the2 embigivh tonbeth Zsiiels Nofutie Wt as Wef @ity  shor t

hai ch

monoal i pigt1 o AeEkbYY e Zt@?%%@ﬂva%ﬁtmtf b T Apind 1 pper e,
stearyl benzy!tlaaﬂlm g solidify torform pisolidifiedc typicallyndissontinusus soating e
st eam dopr opYfilntéen the$hrace OF fHelwabi de (Phosphol I pid PTS from Mona

| ndustries). rf |, tension ifiers C I and stearyl

al cohol for cl osethg%%WS‘"ﬁ Phase V“’"%P'é}“ﬂ'@&ﬂ’ﬂ{'féﬂ‘j@éa B so be
i ncl uded. 20 after the web hasbeen driedi.c. af'dnyweb” additins methast: S’Bleemulsmmabﬁ the

|tore.sen|tI iTsvenbe hediﬂoﬂnmmly:othemé(k tm%»bw B inofdMori OB ARAR B .
ypically pre u SO Lons s

These opti onaﬁ%ﬁgﬁt gé(ﬁstgﬁu Q the £ t"?f@"&')'ré‘? | p| d

phase or the HhetReper mwmnlmdmﬂdmem paaertWthbb\nal

(antibacteri ajgjeater or tessaﬁimmommsiautﬂcmtng%hio\t%ﬂhdmﬁ% fHat do not
opaci fiers, ﬁ%;’;"’gent@? ski.n noi sturizers and the like, as well as

m Xt ur es of t Rf'ét All of these nmaterials are well knovvn

in the ar20 as addi The/kigh intarnal phase invense emulsiom cancheappliad tb thecpapéroyeboat iany
ef f ecE ive, om% m&;ﬁpﬁslb%&fg?éﬂr)%ﬁexhﬂpl&hﬂe %ﬂi‘disﬁ:h%;ﬁ) befg ﬁm t8 Emedikr
rvention, A Gabue) kel 5 Wankse G Al S W3R o by e
. emulsion to the paper web as it is being unwound from a parent roll and prior to being
wound up on smaller, finished product rolls. '
25 In applying high internal phase inverse emulsions of the present invention to
paper webs, spray and gravure coating methods are usually preferred. Figure 1
illustrates one such preferred method where the emulsion is sprayed onto a paper web
10. Referring to Figure 1, this spray system has a spray head 12 that applies a
dispersed spray 14 of the emulsion onto web 10.
30 This spray system is actuated by an assembly that consists of a ball screw drive
16 that is connected by coupling 18 to a piston 26 of hydraulic cylinder 22. A portion
of cylinder 22 is shown in Figure 1 as being filled with the high internal phase inverse
_ emulsion as indicated by 30. Cylinder 22 is heated to keep emulsion 30 in a fluid or
plastic state. Emuision 30 enters cylinder 22 via a 4-way coupling 34 that has a line 38
35  connected to a heated filling port 42. Coupling 34 also has a line 46 that is connected
to pressure gauge SO and spray head 12. There are three valves indicated as 56, 58




according to the present invention is glycerin as a skin conditioning.
agent. 30 C. Qt her Optional Wpe Conponents

Besi des the high internal phase inverse enul’sion, there are other optional
conponents that can be included in the articles of the present invention,

typically for t he purpose of inproving the cleaning performance of
the article YYRI368E | nternal wat er phase of the enuPSTAE96/04301
rel.eased. Certain of these optional conpoggnts cannot WO

96/ 34035

PCT/ US96/ 04301 ' 18 be

- present in the emulsion at significant levels (e g., greater than 2% of the
i nt er nal r ecaus hey can c use prenature di sruption of
t he enul si on. ?ﬁ@é@ thdd &0 "‘% r?g? gﬂ‘@ ‘%é*‘? 6%2‘3'% it Hies 3§cand; 4§ h The, spray, system s

t hat have rel atshtwm in Figyte Hialo\kas ackine 64 conneeted .to spiaiishead 12rshap slfowstairlO t o
about 25), SUC éfg‘m 4883 b@ kt@@sztﬁggpra;’he dsﬂknfe%%sﬁmg kpretsufd

al kyl et hoxy su fate as nhoni onL’c

surfactants su@R tmg%ﬁ%e@nsa'rwwwsﬁ eE‘B’(P’G&%"’e ig|lie;| Lines 64

pol ygl ycosixdes and 46 are heated tocmaintainthel shulsioreinta moltehacitapriar, to applicationt toahe

det er gent surf%ants and cationic detergent surfactants such as
trimethyl anmoni um sal ts.

cetyl trimethyl a

See U.S. Patent 4 89 @%‘s’(aé%i%@’f‘ﬂ %Psw@asémtﬁml@mdmh alyed e n

i ncor por at ed bys ommd eBclb}qrewslpw 16.lid gct\mém"&at:lﬁstbﬁlrzewheﬂﬁ: thelleft. The
representati ve Lol I

cationic d urf ég m@%&@g{gﬁh guﬁﬁ*r e'ﬁﬁmﬁ?’gﬁhﬁ t@togg% er gent
sur f act ant M’é 0 |Pﬁ‘?;“|' cylinder 320 spray headcl2qvalve¥8, from
t he enul si on li:niosdantbmeséﬁ M@mmpaﬂdumhebalbicrévhm 16 ig lactiieEd so that

S'ﬁﬁr?ﬁgt h.SSLf gr&mms@e thedipht | Phis ?&céa%ﬁlugogl%g%tbwﬁuﬁ@érzp% ﬁ#@ﬁ.@{]ate

Efln el\lnerseerm

ot her side of fi& §?H5’i‘ ﬁ?ﬁﬂ"f en passeg;thropgh valve50, eﬂ!‘ﬂl‘@?é‘w*@y

di srupted, rel dasvhegpnisdlspusdbyancdxm'mdﬁofa&rfrdxmm 6aao poovidedispersed sprayM t h
the high H3 dqiend Sk fléﬁg% 160 provide inproved hard surface

cl eani ng. repar.ati qn of | sion, Treated Articles
In preparing the arFi8® ‘“36'&5?’0&@ %"ﬁ@%?&@'rﬂpp YingShe high intemal phass,
internal 20 Mmemlsmn-mwlmg:n fleiible entograwime  banting) system. nReferring \to Figure

formul ated. Typl gadried pab&r web 1165 LffW6iid from parent tissue roll 112 (rotating in the
direction indicated by arrow 112a) and advanced around turning rolls 114, 116 and
20 118. From turning roll 118, web 110 is advanced to a gravure coating: station
indicated generally as 120 where the emulsion is then applied to both sides of the web.
After leaving station 120, web 110 becomes a treated web indicated by 122. Treated
web 122 is advanced to surface rewinder roll 126 (rotating in the direction indicated by
arrow 126a) and then wound up on finished product roll 128 (rotating in the direction
25  indicated by arrow 128a).

Station 120 comprises a pair of heated linked gravure presses 130 and 134.
Press 130 consists of a smaller anilox cylinder 138 and a larger print plate cylinder 142;
press 134 similarly consists of a smaller anilox cylinder 146 and a larger print plate
cylinder 150. Anilox cylinders 138 and 146 each have a ceramic or chrome surface,
30  while print plate cylinders 142 and 150 each have a relief patterned rubber, urethane,
or photopolymer surface. These anilox and print plate cylinders rotate in the directions
indicated by arrows 138a, 142a, 146a and 150a, respectively. As shown in Figure 2,
print plate cylinders 142 and 150 are opposed to one another and provide a nip area

indicated by 154 through which web 110 passes.
35 Hot, molten (e.g., 60°C) emulsion is pumped to or sprayed onto each of these
linked gravure presses 130 and 134 at the nip areas indicated by arrows 158 and 162,



by bl ending or nelting together the |ipid phase conponents and the
or ganopol ysi | oxane- pol yoxyal kyl ene enul sifier. The particular tenperature
t o whi ch this lipid/emulsifier mxture is heated will depend on the
melting point of the lipid phase conponents. Typically, this
lipid/enmulsifier mxture is heated to a tenperature in 25 _ the range from
about 40 t OVREBIHOC, preferably from about 50 to about 88
prior to being m xed, blended or otherwige conmbined with the water phase
conponents. The nelted |ipid/emulsifier mxture is then blended with the
wat er phase components and then m xed together, typically under high
shear conditions to provide the enul sion. 30 Thi s high
i nternal phase inyerse enulsion_ is then appljed.in a fluid qr. pJastic
state at the %@V‘éﬁﬂ? & eonsiant \?A‘E'Eﬂ"%gﬁ‘?féﬁg'ohl ofher words, dhe §U§§?'P'é ded, 5 o
paper web. to the lisiked grivuze pressestl$0 and dPpphat thatsame ratetah clksernilsion é&Viiigy
Used 1o appl y TP toob ik T80, Tis diflnates cnplslh Pl n 35ksh. 05 el D
b0t g o, oo inders FARand b coate i the irpetions ieienisd by arowt e nd H0e  heit i o
WD 96/ 34035 act as rotating doctor blades to spread the emulsion evenly across the surfaces of print
PCT/ US96/ 0430 : 42 0 : ;

élcltsei (?mders 1 ?.T%:l 150, .resﬁgctgrfly,[ ﬁnedsm remove excess emulsion flo the

coating), ext n, Qr ¢ ILnati o e application techniques, e.g.

sprayi ng the P““”“ﬁé’?@"!j‘gﬁf 182,m94:0ant on the paper web, foll owed by

gravure coating ofThenemulsior thatis spread onto printplate eylindgrrii42tand 45@ (fotatihg in

The emulsion a@opGufRiiebfish & mifigited p;q%gﬁ']dfa BHq DY) i A SraflfedrdifacP aper

surf ace(dPor " both sy SbryD at mip area b3, The ambypt Of e cRAPR g 19 9t e

sur . )

web],c t he e][rul $leandercontrolivdblyi i) adjustihg theawitith of nip m?Sb?}etWhm prinpphaeed | nngr

surfaces of t Ngpyt . e we

free of the e%ﬁ%ﬁ.ﬁsz‘g?\ég @}ﬂ&%%ﬁ\&dﬁa{ Eﬁa&ﬁ#i legt? ?‘gpgéoite%e S| aes of

t he paper aniloysppnt plage cylinder pairs; 138/142 and, d46/130 (3) the print gmagedelif 105 ¢ he

\r/]v:g gggnbe e: villey déith) ofitheprim rtplaﬂébtycykhd‘ e?'sflr?ﬂﬁ?rﬁwel)yhegﬁmmlﬁee..emwﬁoi iogif
13PP | f‘?@('f Bﬁnﬁggg ﬁn"iquers 142 anid"150; aﬂl+rf’<§§%:r Pinft %erﬁl%?ﬂ?e y

to forma soli i scont | nuous® coa m on t he
surface of t hErifipiateon cy e high internal phase inverse enulsion
is typically applied to the paper web ~after the web has been dried,

i.e. a "dry ZQPEcRY€ 1t PtsTRAYI9ENS TNEF € DB EPAR RS Wed
nonuni formy LOth& SUlTacelal T . Al hat
the aITDUI’lt, ?m;,'k}“\ ﬁﬁﬂtz; ", a0 _',. et D AN NV ryle an Vary over the
surface of t he paper web. For exanple, sone portions of the surface
of the paper web Ceqgp mx&ng are specific illustrations of the preparation of wet-like cleaning

20  wipes in accordance with the present invention by treating tissue paper webs with high

internal phase water-in-lipid inverse emulsions:

Example I
A)  Emulsion Preparation
A water-in-lipid emulsion is prepared from the following ingredients shown in Table
25 I below: '
Tablel
Ingredients Amount (gm) Percentage
Yellow Ceresine Wax 210 7%
(SP983)




greater or |esser anmounts of the enulsion, including portions of the
surface that do not have any emulsion on_it. 20 The hi gh
i nternal phase inverse emulsion can be applied to the paper web at any
point after it has been dried. For exanple, the enul sion can be applied to

t he paper web after it has been creped froma Yankee dryer. Usually,
it is prefer PS8 pply the enul sion to the paper weBCERUSIUM hejng
unwound froma parent roll and prior to bging wound up on snaller,
finished product rolls. 25 I n applying high internal phase

I nverse enul sions of the present invention to paper webs, spray and
gravure coating nethods are usually preferred Fi gure 1 Il lustrates
one such preferred leuuu mrere—tireenpt-stomrTssprayet—eonto paper web
10. Referring to Fi gpPetrolatumni s <nray kyst e®0has al spr a%"/ohead 12 t hat
applies a di shpo .s 14 of [the &l sioh ontﬂ%Meb 10 30

Thi s spray systenris n aspennl bnat uonsr a ball screw
drive 16 t hat °° by chupl |¥?§ 18 tp a rﬁ 6 of
hydraul i ¢ cylinder 2paqueousgolutio of cvlindef 22 is sho in Figure 1
as being filled with the hrgh |nternal phase i nver se enul si on as

I ndi cated by 30. Cyli nder heated to keep emulsion 30 in a fluid or

pl astic state. Enulgecﬂ‘l“%’sm% qaad; 1925 B (51y1°6 ). The femeinieg fipid ng 34 t hat
has a line 38 ﬁﬁsenmdmtst(gdldmmedimaired petrolatung aith Dow4Q2-5200)dreNng 34 al so
has a line 46 %&& With Cﬂﬂﬁﬁ%gldten?ergture tog Qg(ggs&b%)wﬁ% gg‘ spray head

12. There are three valves in 34035
PCT/ US96/ 0230 1Water and lipid phase components are then combined in a stainless steel vesse)

and 60 that comlrmixed weithf & dobart Mdxdel 400HCs iixer ion themsﬁadasadmg&t The spray
system BRAF (S127°C)9 Wifiod i€ ARnbldu) e Furbidn G EAIG fofn B 7Y 1P

12 t hat aIIovrs ai nera edtothe

spray head. Llﬁ@“@@af%”??&s'sa% L Ry an mcreasegguggcq;ﬁu 3bewe | 2008r 72 for

control | ing andntipsiseusinfegsurédwith 8 Lat-Bing lristrumenth rolftingldisc/4schidete  and 46
are heated to maintain the enmulsion in a nolten state prior to application

to the web. . TofrII cylrnder 22 with emul sion 30,
val ves 56 ¥nd 60 ar® c| ArplyingEmulsionto Substra i s opened. Ball screw drive
16 is actuated so that pi ston 26 rmves to the left. The vacuum

ShoTo% Ty TR B SR B b B
head 12, valv in '3““’| W%ﬁ cptnd te sempsratyrg of 60°4; w0 hpdhis fuidmte bal |
screw drive 16molenacThedialidcrew drive 16 moves at linedir velocify 0002 iiveectdsdt dchuples. Th| S

forces enul si Opedf) 28145 . diatlete?f 1o pudtth Qfhuisich Jut SFStinder 22 (emulsion pressure

15  atabout 12 psig). The emulsion enters spray head 12 (external mixing spray head with

spray setup SUE1S from Spray Systems Inc., Wheaton, Illinois) and is dispersed in air

(at 1.2 psig) heated to about 60°C. The emulsion is then applied from head 12 as a

dispersed spray to the web while the web is being rewound at about 28 ft/min. For

example, the web can be sprayed at the nip between a rewinder roll and finished

20  product (such as at the nip between surface rewinder roll 126 and finished parent roll

128 shown in Figure 2). As a result, the emulsion coats both sides of the web at about

50% add-on.

The emulsion can also be applied to a tissue paper web substrate using the

flexible rotogravure coating system shown in Figure 2. The hot, molten (e.g., 60°C)

25  emulsionis pumped to or sprayed onto each of these of linked gravure presses 130 and

134 at the nip areas indicated arrows by 158 and 162, respectively, at a constant

volumetric flow rate of 20 mU/min. Anilox cylinders 138 and 146 spread the emulsion

evenly across the surfaces of print plate cylinders 142 and 150, respectively (each

rotating at about 40 feet/minute). Cylinders 142 and 150 then transfer the emulsion to

30  both sides of web 110. The coated web 122 is transferred to surface rewinder roll 126



46 of coupling 34. The emul sion then passes through valve 60 and into the

sp rax head 12 where it is dispersed by incorporation of air_fromline
64 to provide di spersed spray 15 14 that is then applied to web 10.
Flgure 2 illustrates an alternative nmethod for applying the high internal
phase I nverse enul sion involving a flexible rotogravure coating
system RefBO96@#380 Fi gure 2, a dried paper web 110 RIS from
parent tissue roll 112 (rotating in the »3 direction indicated by arrow

112a) and advanced around turning rolls 114, 116 and 20 118. From
turning roll 118, web 110 is advanced to a gravure coating station

I ndi cat ed generally as 120 where the enulsion is then applied to both sides
of the web. er leaving station 120, web 110 becones a treated web
i ndi cated by i“é’?‘h’l‘r‘ e peated central wigth of weby 1225 0yer theidensessed pring arcacafiralicr

rol I 126 (r ot 426.nAs & restil,thelécatedicentral width ofiivelsl 1 32is not in coﬁt&ét%hhﬁ@&)rfawd t hen

wound up on f bf“i'o‘-ilhﬂ%z w@iuﬁtmmﬂa{dl&ﬁe§ 6@‘%@"{ iﬁgar&%bw Q-ZS Wit Ctid; gurgéépf of

i ndi cat ed by

heat ed Ilnked"ﬁimrg'ep‘f’%!z?@s‘sl@ﬁ wavgd pup.on finished progucs 1% Tomemulsion of 3
smal | er arli | oxoatybathdides df3eba20 apabout 58% agd-ont plate cylinder 142;

press 134 simlarly consists of a smaller anilox cylinder 146 and a | arger
print plate cylinder 150. Anilox cylinders 138 and 146 each have a
ceramc or chrome surface, 30 whil e Examplelh| ate cylinders 142 and 150
each have a relief patterned rubber, urethane, or phot opol yner
surface. These ani Lox apd ,H_;“'“- cylinders rotate in the directions

i ndi cated by arrows” 1383, [7od and 150a, respectively. As shown in
Fi gure 2, print plate cyI i nders 142 and -150 are opposed to one

anot her and pAowatetein:lipid emulsiGitis prepared fiofirthé fsllowing inghedler$ dre Wkdwnii ch veb
110 passes. 3faplell Hot, nolten (eg:, 60[err]C) emulsion is punped to
or sprayg& onto eac 3¥ t hese i nked gravure presses 130 and 134 at
the nip dVas indicated by arrows 1558bledl 162, VD 96/ 34035
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respectively, atm—mw &mra{[r—r MToTTe] words, the
emul sion is adddd e | Pewentagesg land 134 at the

sane rate as thq_enulsion is bein applled to the wgb 110. This

el i m nates enul g P}Pqﬂi"lp AldRch) 1 the system JAs a cylinders 138
and 146 rotate ifrrthe g‘.h.kguuglpm e \,a?iu by rrak}l?,?,a and 146a, they 5
act as rotating jdettolaturs (Eisher.Chem)lor ead 6 he e | @¥evenlly across the
surfaces of pri rtnoqu.szpbate cylilnders 942 and 15@%respqctively, and to

remove excess erp sy 900 Fhid 1350'S) L5 0.5%
0.1% Carbopol 940 262.5 87.5%
aqueous solution, pH 6.0

The lipid phase ingredients (paraffin wax, petrolatum, Dow Q2-5200 and Dow

200 fluid) are heated and stirred in a S00 ml stainless steel beaker to a temperature of

15  ~140°F (60°C) until melted. The aqueous phase component is prepared by adding 0.5

gm of Carbopol 940 powder and 499.5 gm of distilled water to a 1 liter glass beaker,

followed by mixing until the Carbopol 940 is completely dissolved. The pH of this

aqueous solution is adjusted to 6.0 with an appropriate amount of IN NaOH. A

portion (262.5 gm) of this aqueous solution is added to the beaker containing the lipid

20  phase component. The combined mixture is heated to 122°F (50°C) and then mixed

with a "Greerco Corp Model 1L" high shear mixer until the water-in-lipid emulsion
forms.



print plates of cylinders 142 and 150. The enmulsion that is
spread onto print plate cylinders 142 and 150 (rotating in t he
opposite direction as indicated by arrows 142a and 150b) is then
transferred to 10 both sides of web 110 at nip area 154. The anmpunt of
the enmulsion transferred to web 110 can be controlled by: lﬁ

adj usti ng t h&VQPHIP3Sf nip area 154 between print plate PE&HF& s 142
and 150; (2) adjusting the width of nip aggeas 158 and 162 bet ween
anilox/print plate cylinder pairs 138/ 142 and 146/150 ; (3) the print inage
relief (i.e., val | ey depth) of the print plate on cylinders 142 and
150; (4) the print area (i.e., valley 15 area) of the print plate on-
cylinders 142 and 0; and/.qr the print pattern of the print

pl ate on cylinders > ApplingEmulsion to Subsitate | ¢ | L USTRATI ONS OF THE
PREPARATI ON OF WET- LI KE CLEANING ACCORDI NG TO THE PRESENT INVENTICN

Sleaning 20 w eei"’ﬁbé%'g‘g*r‘ég??"w“ ﬁ“ﬁﬁﬁfﬁg’p‘e"’% B S Blivig el "
ti ssue paper WEHSSTRYYR °‘?ﬁ"§ﬁ‘°° ng 10§ "ePrHSﬁd XM%L in-lipid inverse
A

enul si ons: Enmul si ons Preparation
wat er-in-11ipi dﬁgwmn i's prepared fromthe follow ng ingredients shown in
el oOw.

Tabl e 25 - . Tabl e |

I ngredients Amount (gm Percentage Yel | ow
Cer esi ne \Wix A)  BExdlsion Preparation 7% ( SP983)
WD 96/ 34035 .
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A water-in-lipid emulsion is prepared from the following ingredients are shown in

Table III below:

Table III



Pet r ol at um
Q- 5200

90
120

4%

3%

Dow
3%
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Enul sion formation is evident by an increase in viscosity above 2000

centi poi se as neas
Vi sconet er. 10
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shown in Figure 1.
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appropriate amount of IN NaOH. A portion (220.5 gm) of this aqueous solution is

10

added to the beaker containing the lipid phase component. The mixture is heated to

160°F (71.1°C) and then mixed using a “Lightnin' TS2510" mixer at 500 rpm. The
mixture is allowed to cool until the water-in-lipid emulsion forms.

B)

A polving Emulsion to Sul

The emulsion is applied to a tissue paper web by either spraying or flexible

15

rotogravure coating according to the procedures of Example I.
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such that the coated central width of web 122 is over the (Je*precssed print *

area of roll 126. As a result, the coated central wdth of web 122 is '
not in conta with the surface of roll 126, while the noncoat ed
edges of web in contact with the surface of r SICHTU89P430khe web

122 is then wound up on finished product r@bl 128. The enulsion 5 coats
both sides of web 122 at about 50% add- on.

Exampl e 11 A) Enul si on Preparation A water-in-lipid
emul sion is prepared fromthe follow ng ingredients are shown in

Table |1 bel owyilris X Table 11
| ngredi ents Armcunt {i{ri Percent age Paraf fi n Wax
(Al drich) 1. 27 Anarticle, which conprises: Pet r ol at um (Fi sher Chem)
6 2% a. a carriek)ow (2- 5200 9

3% Dow 200 Fl Uiafthr it g oL s 0.5%

0. 1% Car bopol 940 ¥ é%@’.q%&ms“"""”"é?igg%"‘“'“‘"m“"'°“&’q({?éﬂ‘ﬂ%

sol ution, pH 6.0 (1)  from about2)tp bent $A%sef 4 peptinubus selidifiedh dipidf ghase Wax,

petrolatum Dow 2-5200 and kauprising a w&QQipfdlMﬁd-}a]Mﬂg”@%ﬁﬂg dpbged I n
5

a 500 m stainless steel bea c & enperature of -140[err] F
(60[err]C until nelted. The aqueods bhase conponent is prepared by addi ng
0.5 gm of Car bopol{@o4dropHabaut 39 abop §7% of an inerel walet phase dispersed 0 a 1
liter gl ass beaker, f olsdidlisidipHase; #adxi ng until the Carbopol 940 is

conpl etely dissolved. Thg p oﬁﬂ%n' S gueous solution is adjusted to
6.0 with an appropri ater@rmt%t 9 ﬂn"&%&!ﬁ °§\' an .°'Ba"ﬁﬁ"?1ﬁ%ﬁ“°(p2@mhﬁﬁf of
this aqueous solution is add&gulifiericapableeof fosming said emulsiongwhen said lipid ghase is

in a fluid state.

2. TheanicleofClaiml.clnncteﬁzedinthatsaidcarﬁérisselecwdﬁ'omthegmup
consisting of woven materials, nonwoven materials, foams, sponges, battings, balls, puffs, and
films; preferably said carrier is a paper web.

3. The article of Claim 1, characterized in that said emulsion comprises from about 5 to
about 30%, preferably from about 6 to about 15%, of said lipid phase; and from about 67 to
about 92%, preferably from about 82 to about 91%, of said water phase.

4. The article of Claim 3, characterized in that said waxy lipid material has a melting
point in the range of from about 40° to about 80°C, preferably in the range of from about 50°
to about 70°C.

5. The article of Claim 3 characterized in that said waxy lipid material is selected from
the group consisting of animal waxes, vegetable waxes, mineral waxes, synthetic waxes and
mixtures thereof.



20y FISES SoPOneL The coruined e e pentes twsdé?fﬂmllﬂliwllluuuumll

m xer until the water-in-lipid emulsion forms. -

PCT/ US96/ 04301

B) Appl ying Enul sion to Substrate The emul 5| on I S aﬁ l'ied
to a tissue b by either spraying or flexible

coating according to the procedures of Example I. Exarrpl elll 5

A) Enul si on Preparation A water-in-lipid emulsion is prepared from
the follow ng ingredients are shown in Table 11l bel ow

Table 111 WD 96/ 34035

PCT/ US96/ 0430%, The article of Claim 4, characterized in that said emulsifier has tl?eSfollowing general

formula:

RZ

H\ 1
R—Si-0 3i-0 s:-o }(Iﬁo i~R!
CH:' X

l'e H=
—(crl,—crl,—O),(crr,—&l,—O)b—R’

e CHs Hz
R—' i i-0H Si~O}t $i-0}-§i—R'
PPy RIEYE ak

CH,
-(CI-IZ—C_I-Iz—O)a(CHZ——él-l,—O)b—_-R’

wherein R! is an aliphatic radical having from 1 to 25 carbon atoms which can be different for
each different location; R2 is an aliphatic radical having from 2 to 25 carbon atoms; R3 is
independently selected from hydrogen and aliphatic radicals having 1 to 3 carbon atoms which

10 can be different for each different location; R4 is an organic or organosiloxane group which
contains rio hydrolyzable bonds, is not adversely reactive with the ingredients the emulsifier is
to stabilize and does not interferc with the formation of the organopolysiloxane-
polyoxyalkylene; R3 is a terminal group which is not adversely reactive with the ingredients the
emulsifier is to stabilize and does not interfere with the formation of the organopolysiloxane-

45  polyoxyalkylene; x is 1 to 100; y is 0 to 600; z is 1 to 100; x +y + z is at least 30; a is 4 to 40;
b is 0 to 40; ¢ is 0 to 5; and the ratio of a:b is 20:80 to 100:0.
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i

Pet rol at.um 30 _ 10%

90 Emul sifier 12 4% (Gol dschmi dt)

Dow 200 Fl uid 8350 cs) 1.5 0.5% 0. 1%

Car bopol 940 220.5 73.5% PCLURYRBU
solution, pH _ .The lipid phase-ai ngredi ents (yell ow ceresine
wax, petrolatum Abil EM 90 and Dow 200 fluid) are heated and stirred
in a 500 mM_ stainless steel beaker to a tenperature of ~14[err]F

(60[ err]C) Tinti ITheaticlegf Wmﬁ%é‘l@nﬁmﬁﬁsmclsa‘%ﬁépﬂmm

adding 0.5 mqﬁﬂ.%ml(cnﬁg- RO widrogen,dk i4 S % 60, gmo&&nsb sl lhl:QSlaxs 10w30\/€bt:€r

corpi et el y 4 d?ﬁeﬁgaﬁnﬁf vn@b&y‘%ﬁ%ﬁ%éﬁ&%ﬁ augl Kl S BER 0 2601 0%
with an qre H*\emtemmshag isff 1613l

aqueous solmsmo,shs]z@tolsachied,iwlw thenkieof atbastrérh #0:6Mo70:80.1 | pi d phase
conponent. The m xture is heated to 160[err]F (71.1C) and then m xed

using a "Lightnin' TS2510" m xer at 500 rpm The m xture is all owed
to cool unt$| t ibeamiclept Claim 4 chargcterized iaitha saidsarrier is a paper web and further chpracterized in

Appl yi ng Enthiat$hid emuksiobistepplied te both sides of said web;Tdraheantitls isCdhara@er2ini (A ski® web

5, Lol e i e g i e

PCT/ US96/ 0Zpphed to at least one of said opposed

9 A method for applying a water-in-lipid emulsion to a carrier, which comprises the steps of:
A forming a water-in-lipid emulsion comprising:
(1) from about 2 to about 60% of a continuous lipid phase comprising a waxy lipid
material having a melting point of about 30°C or higher;
(2) from about 39 to about 97% of an internal water phase dispersed in the lipid phase;
and
(3) an effective amount of an organopolysiloxane-polyoxyalkylene emulsifier capable
of forming the emulsion when the lipid phase is in a fluid state;
B. applying the emulsion to a carrier at temperature sufficiently high such that the lipid phase
has a fluid or plastic consistency; and
C.  cooling the applied emulsion to a temperature sufficiently low such that the lipid phase

10.  The process of Claim 9 characterized in that the emulsion is applied to the carrier at a temperature
in the range from about 40° to about 90°C, preferably from 50° to about 80°C.

11.  The process of Claim 9 characterized in that the emulsion is applied to the carrier by a step
selected from the group consisting of spraying, printing, coating, extruding, and combinations thereof.

12. A cleansing wipe, which comprises:
a a paper web substrate;
b. a water-in-lipid emulsion applied to said substrate, said emulsion comprising:

(1) from about 5 to about 30% of a continuous solidified lipid phase comprising a
waxy lipid material having a melting point of about 50°C or higher and selected
from the group consisting of animal waxes, vegetable waxes, mineral waxes,
synthetic waxes and mixtures thereof,
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carrier, said emulsion conpri si ng: (1) frdm about 2 to *

about 60% of a continuous solidified |ipid phase
conprising a waxy lipid material having a nelting point of about

30[ err] C or WPa#4e3s (2) from about 39 toPCHEHEOEMN of an
internal water phase di spersed in 29 said lipid
phase; and (3) an effective amount of an

or ganopol ysi | oxané2pol Mybdnkﬂ émabout 92% of an intemal water phase dispersehinl saidflipisr
capabl e of form ng sai ghagdilgsi on when said |ipid phase is

inafluid state. articlte o Clal char cter' ed in that
said carrier is se?%ctgﬂ“%?t éf"b' 8%’p '?h‘ Mf?ﬁt"gﬂs'lgf's,
nonwoven materials, fomh@@mngsd!cmdmmw@wthebaﬁlpmpufaf&udsmd filns;
preferably said carrier is a paper web. . The article of Clalml
characterized in that said emul sion conprises from about 5 to about 30%
preferably fromabout 6 to about 15% of said |lipid phase; and from about
67 to about 92% preferably fromabout 82 to about 91% of said water
phase. 4, The article of daim3, characterized in that said waxy
lipid material has a nelting point in the range of from about 40[err] to
about 80[err]C, preferably in the range of from about 50 t o about
70[err] C 5. The article of Cdaim3 characterized in that said waxy
lipid material is selected from the group consisting of animal waxes,
veget abl e waxes, m neral waxes, synthetic waxes and m xtures ther eof .
WD 96/ 34035
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27 6. The article of Claim4, characterized in that said

enul sifier has the follow ng general [err]

wherein Rlerr] is an aliphatic radical having from1 to 25 carbon atons
whi ch can be different for each different location; Rerr] is an

al phatic radical having from2 to 25 carbon atons; R3 is '

i ndependent WO28483t ed from hydrogen and al i phatic radi cal PTRESB to 3

car.bon atons which 40 can be different for each different |ocation;
Rlerr] is an organic or organosil oxane group which contai ns no

hydrol yzabl e bonds, is not adversely reactive with the ingredients the

enul sifier is to stabilize and dqes, not interfere with the formation
of the organopol ysil oxane- pol y é?gzgene; Rlerr] is a termnal group
which is not adversely reactive with t fgredi ents the enul sifier

is to stabilize and does not interfere wwth the formation of the

or ganopol ysi | oxane- 4 pol yoxyakylene; x is 1 to 100; y is O to 600; z is
1to 100; x + vy + f : $ 4ﬁE bis Oto 40; cis
O0to 5; and the rjatio

o
F

8
8 g @ o
N
al/'J
o
| 5
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7. . The article of aim6, charactreized in that Rlerr] is nethyl Rerr]
is (Jerr] to (ferr] alkyl, Rierr] is hydrogen, Rerr] is

(CH[err])[err] Si -0 Si (CH[err])[err] Rlerr] is hydrogen is 5 to 60
y is 0 to 15809634038 1 to 15, ais 10 to 30, bis 10 to 30, %H“%?‘
preferably characterized in that Rerr] is (Jerr] alkyl, x is 30 to 60, y
is0 zisl1lto?2 cis O0Oto1l and the ratio of a:bis from50:50 to

100: 0; nore preferably characterized in that Rlerr] is (Jerr] alkyl, x is 5
to-50, yis 25 to 150, cis O, zis 1 to 15, the ratio of a:bis fron140 60
to 70:30. 8. The article of C ai racterized in that said carrier
is a paper web and further characteri that said emulsion is applied
to both sides of said web; or the article is characterized in that said web
conprises two plies having@pposed inner surfaces and further characterized
in that said enuIS|on is giglied to at | east one of said opposed inner

surfaces. 9. od for applying a water-in-lipid enulsion to a
carrier, which cgnpRgsgé the steps of: A formng a
water-in-lipid en aﬂ conpri si ng: (1) fromabout 2 to
about 60% of a coN 8us |ipid phase cong®i s axy |ipid

mat eri al havi ng [ poi nt of about Xre hi gher

(2) from abou

97% of an. gﬁdguxy ML ph4se @Lspersed in the

| i pid phase; (3) an

ef fective ano organopoly5|onﬁhe-oolyt' ene enul si f@er

capabl e of formnf the enul LxLon when l'i pid
phase is in a\f Uld appl yi gmul si to a carrier
at tenperature\s mlytughsu t hat \t he id pha

has a fluid or W coy |stency an cooling the apglied
enul sion to a tenpPw = : Q) > . he linid nhas
solidifies. 10. The process/of Caim9 chafacteringed in thg e

emul sion is applied to the carfier at a tenferature i N the rangefrom about

40[err] to about 90[err]C, prgferably fro
The process of Caim9 char erized in thh
carrier by a step selected febmthe group onsg¥tin
coating, extruding, and conbinations.éfereo

about 80[erf]C. 11.
ifon is appl]ed to the
spraying printing,

110

Figure 2



12. A cleansing wi pe, which conprises: ; aqef
subst-ance; b. - awater-in-lipid emrgﬁ( | i ed 9&‘3@65‘——0
suRstrate, said enulsion conpri si ng: (1) from about 5 to

about 30% of a continuous solidified I i pid phase conprising a_
waxy lipid material having a nelting point of about 50[err]C @

sel ect ed PCTo o Jionp it b RohAakdsiRt | N Of Uik

waxes,
veget abl e waxes waxes, synt heltl ¢ waxes
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(57) Abstract

Wet-like cleaning wipes and similar articles that are particularly useful in removing perianal soils. These wipes comprise a carrier
substrate such as tissue paper web that is treated with a high interal water phase inverse emulsion made with an organopolysnloxane-
polyoxyalkylene emulsifier. The orgmopolysllcxmpolyoxyalkylene emulsifiers provide better water retention than other organic
emulsifiers used in formulating high intemal phase inverse emulsions, as well as better hand feel aesthetics for the wipe treated with
the emulsion.




