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or furnitsaoecqushHl Ml arly, nonwoven sheets| have been enpl oyed extensively
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Pat [ No. 45217 (8).905, 863, issued Sep. 16, {1975 to Ayers; U S. Pat. No. -
3,974, 025, issued Aug. 10, 1976 to Ayers; U S.. Pat. No. 4,191, 609,

i sslied Mar. 4, 1980 to Trokhan; U.S. Pat No. 4, 440,597, issued Apr. 3,
1984 to Wells and Hensler; U S. Pat. No.|4,529, 840, :

(54) Title: WET-LIKE CLEANING ARTICLES
(57) Abstract

Disclosed are articles useful in cleansing, and particularly wet-like cleansing wipes and toilet tissue. These articles are essenti~l= .
dry to the touch prior to use, but deliver liquid when subjected to in-use shear and compressive forces. In one aspect, the articles of the
present invention comprise a carrier and an emulsion applied to the carrier, the emulsion comprising a continuous external nonpolar phase
and an intemnal polar phase dispersed in the external nonpolar phase, wherein the article is capable of retaining fluid prior to use. In another
| aspect, the emulsion-treated articles exhibit improved ability to release fluid when subjected to in-use pressures. The articles of the present
invention offer a number of significant advantages over prior cleaning products when in the form of wet-like cleansing wipes such as those
| used for cleaning of hardsurfaces (e.g., floors, countertops, sinks, bathtubs, toilets, and the like) and wet-like toilet tissue. The articles can

| in general be used in any applications requiring the delivery of polar materials, in particular water and water-soluble or dispersible actives.




I ssued Jul. 16, 1985 to Trokhan; and U.S. Pat. No. 4, 637,85 I ssued Jan
20, 1987 WO9MES23 okhan. Paper towels, such as those of thePCTBBNOY:, | bed

in the foregoing patents, are es'peC| ally useful for absorbing and
wiping up liquid spills from both hayd surfaces and other surfaces such
as furniture and carpets. Paper towel products, however, are also

‘frequently used, generally WE’ICEWFLWGM fOLES cl eani ng

sol utions or sol vents, t-o renpove soll or stalns fromsurfaces to which such
soil or stains may be especially securely affixed. Such soil or stains, for
exanpl e, may include food material on stove, oven, or cooking utensil
surfaces, soap scum : : ' -2 -
found in bathtubs and sinks, foodmt ains on kitchen counters,
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perianal  skigther SRR st ¥s Sefptitingor! forrifufd.| Sihilarly, nonwoven sheets have been

employed extensively in the context of wipes for personal cleaning, such as toilet
and facial tissue. _

Paper towels products which are especially useful for household cleaning
have attributes which include relatively low density, high bulk, acceptable softness,
high absorbency for both aqueous and nonaqueous liquids and acceptable strength
and integrity, especially when wet. Prior art towel products having such attributes,
and processes for their preparation, have been disclosed, for example, U.S. Pat. No.
3,905,863, issued Sep 16, 1975 to Ayers; U.S. Pat. No. 3,974,025, issued Aug. 10,
1976 to Ayers; U.S. Pat. No. 4,191,609, issued Mar. 4, 1980 to Trokhan; U.S. Pat.
No. 4,440,597, issued Apr. 3, 1984 to Wells and Hensler; U.S. Pat. No. 4,529,840,
issued Jul. 16, 1985 to Trokhan; and U.S. Pat. No. 4,637,859, issued Jan. 20, 1987
to Trokhan. Paper towels, such as those of the types described in the foregoing
patents, are especially useful for absorbing and wiping up liquid spills from both
hard surfaces and other surfaces such as fumniture and carpets. Paper towel
products, however, are also frequently used, generally in combination with liquid

rely

- cleaning solutions or solvents, to remove soil or stains from surfaces to which such
soil or stains may be especially securely affixed. Such soil or stains, for example,
may include food material on stove, oven, or cooking utensil surfaces, soap scum



i nflammation, pain, bleeding, and infection. To address the i ssue of

. conveni en%Jﬁksz‘ﬁ‘ ping articles, pre-wetted w ping articlesppgfBodifi
- devel oped, partlcul arly in the area of baby wipes. These pre- Wette WI pes

are generally kept in a dispenser and are typically soaked in a reservoir
of a noistening solution. There is oftemr2a | ack of consistency in terns of
the noi sture content of each of the wipes, with those initially used having
~less liquid fooad it bathtubssmd sirksefoathsnd heverageestains@in kitthen tcoutters, irduioh. '

Al'so, bec aus‘ﬁa%&i n’{_%@% g%d%‘ﬁ RAHS AHd RiAGRrd! BEPHeSIike CJI’E%@ r%rﬁcl}ea?? s

general ly ex | vel'y poor tpost- ctl eaning abso
Co- pendi ng Uysxc alby require/ihp | coRSHIMEstoFlpamy soilgan d)sﬁwmma(snmmleamng 735

appl i cati on"golutfdnl £ Wipiig atticle mﬁxzhliﬂvd}ves'\ﬂém%f%coﬁlvemeﬂées closes and

clainms wet-I1ke cleans articles.that are especially useful in renoving

peri anal soils. £ Pradugts sised as foiket higsue £ Sleaning ks alsq eesentialyy dryy
(et g. | a ROW&!HS ﬁ% higuel ﬁapEfsem?efklwtekﬂuﬁ él?tdif miethanidal %r(%éb'ﬂé h®Pemoverese
articles hav ni ant...advant a ver

o otuct s, | aofeeamgties S e ReAR SKB TERSS ABAVERpRal FFRdie o rabtedeatist s g
to renove pemea;mia.nsloskm, ty'ﬁﬁmﬂg withi & |pressnel efigbosti §npsi | (Fakiloppisedds)i andes of
pol ar 11 qui d@asé {Qra&é‘{l{e’}gcéﬁﬁ Je?rfro%?{ﬂ 0520\ Grer R ﬁrsgﬁaﬁ;?&{x' e

cl eaning. Th |nu he el 516N 1S St ent

brittle so athetupper poruon of the soil layer is removed because the wiping process is alde to pe

easily disr M&&n@ﬁk%&l%ﬂ%&h&%ﬁ%es(tﬁ’athxst divhi e b mawe 19AQle Ege skin)

to readily ease this mﬁr nal, .pol ar ase,. but suffi.ci ent y tou?

el evat ed t eniSchereby sxeatgddndhe sail lP¥ﬁr dtself with they upper-pastion of dhé ferrbIaver case
of the pol arpdifigfémelediang thé owérgssrtionof m@aﬁsﬁnmmng faahezeatw mwyendnbpl d

D avent st o e ceapn oD B biodhriay RIS A i USRS R R 1 |
tensile st rewgiertherfehal imasten be¢anes increpsinglyedehyfratdus causing iitctoemlbareemont
adversel y aff ﬁ%&&glmﬁlé P&%ﬁﬁ KYhtledt B&ir Qh@gﬂﬁ]ﬁ lﬂaljem%t%?F ﬂﬁﬁ&ﬂ?ﬁﬁ %he

emul si ons of pr esent nvent 1 on. are users ese articles
get conf ort ag¥teemesf Pressing, the %P%tforeﬁ@blmsgmﬁ tha eriapal\skiny wilb remayRyEorei 1

nor nal 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 address the issue of convenience for wiping articles, pre-wetted wiping
articles have been developed, particularly in the area of baby wipes. These pre-

wetted wipes are generally kept in a dispenser and are typically soaked in a reservoir
of a moistening solution. - There is often'a lack of consistency in terms of the
moisture content of each of the _wii)es, with those initially used having less liquid
than those used later and the wipes feel cold to the touch. Also, because the main
purpose of such wipes is to clean, these wipes generally exhibit relatively poor post-
cleaning absorbency.

Co-pending U.S. Patent Application Senal No. 08/877 735 (hereafter 735
application"), filed June 17, 1997 by L. Mackey et al., discloses and claims wet-like
cleansing articles that are especially useful in removing perianal soils. These
cleansing articles cbmpri_se a s'ubst_l__'ate material (e.g., a nonwoven) that is treated
with a water-in-lipid emulsion. These articles have a number of significant
advantages over prior cleaning products, especially when in the form of wet-like
cleansing articles used to remove perianal soils. These articles release significant
quantities of polar liquids (e.g., water) during use for comfortable, more effective
cleaning. The continuous lipid phase of the emulsion is sufficiently brittle so as to



cl eaning habits. The application also indicates that the technology is
readi |y uWExaM06§3t h ot her wi pes, including wipes for cleani REFHER801099
surf aces. Co- pendi ng U. S Pat ent Application Serial No. 08/ 759, 589
(hereafter "'589 application”), filed Deg.. 5 1996 by L. Mackey et al. and
co- pendi ng U. S. Patent Appl i catlon Serial’ ‘No. 08/ 759, 547 (hereafter "'547
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evapor at i on enharided fluidjtetehtionblyithe emdulsiére article prior to use, (iii)
readily and In spite of the significant improvements over prior clwemsmé1 articles, the

“articles described in the '735 application, the '589 application and the '547
application do exhibit some internal phase liquid loss over time, particularly after the
articles have been stored at relétively high temperatures'(e g., 125°F), such as are
commonly encountered during shlpment and storage in warehouses, trucks, etc. In
addition, depending on the nature of substrate utilized, the amount of shear forces
applied to the article during use may not be sufficient to release all (or even most) of
the entrapped internal phase. To compenséte for the level of liquid lost during
storage and/or the level of liquid that remains trapped in the emulsion, substrates
may necessarily be treated with relatively higher levels of emulsion. If such
additional levels are needed, this may negatively impact the processing and
economics of the articles.

Accordingly, it would be desirable to prov1de products for cleaning that offer

- the benefits provided by the cleansing articles described in the co-pending

applications discussed above, but which more efﬁcxently deliver liquid during the
wiping process.

Accordingly, it is an object of the present invention to provide nonwoven,

- preferably paper-based, wipihg articles which (i) are initially dry to the touch, but
are capable of delivering liquid during the wiping process, (ii) exhibit minimal
evaporation of the liquid portion of the article prior to use, (iii) readily and



efficiently deliver liquid during the w ping process, and (iv) have

suf fici enyyyednessts ength integrity to withstand the rigors ofpd¥imodofgend

pr ocess. _ SUMVARY OF THE | NVENTI ON The
present invention relates to articles useful in cleansing, and particularly
wet - | i ke clean5|ng mnpes and toilet tissthe. These articles are essentially
dry to the t ri, ot but eliver liquid en subjected to in-use
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b. an emul sion applied to the carrier, the enul sion conprising a

conti nuous external nonpol ar phase and an ‘i nternal polar phase

di spersed in the external nonpolar phase,; wherein the

enul sion conprises at |east about 40% by melght , i nt er nal
pol ar phase and wherein the g U\J_\ 7 .

seal ed contai ner and nai nt ai ned at I25[err]F for 6 days,

has an internal prje reiéhﬁﬁﬁiehﬁ% rélﬁtk@ 'io Zﬁxcﬁﬁﬁeﬂl PE Lleghdih Vﬁlldtgﬁr']t%&flarﬂpt

nore than abou aspect, the presen 1 on

rel ates to Y8k @Fggeapﬁlgg VpRt Fﬁ‘@ém et "’ssue ese amges arecessentially daydo the

b. an emul sitouchamioritedsd, but ddivealigiidrwhednhmibRetedsb @R usOsHat aid\npressive
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di spersed i € _external nonpol ar _phase; wherein the

enul si on conpri sdBoae %R?ﬁbﬁhmﬁﬂmmhwmgmarhcles that comprise: i nt er nal
pol ar phase and whereipn i dn‘al e has an internal polar

phase rel ease (1 PPR) val ue | east about 30% Met hods f or
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" has an internal polér phase loss after 28 days (IPPL>g value) of not
more than about §0%.
In another aspect the present mventxon relates to articles that comprise:

/

a. acamer, and

b. an emulsion applied to the carrier, the emulsion comprising a
continuous external nonpolar phase and an internal polar phase
‘dispersed in the external nonpolar phase;

wherein the emulsion comprises at least about 40%, by weigHL

internal polar phase and_ wherein the article has an internal polar

phase release (IPPR) value of at least about 30%.

Methods for measuring IPPL9g and IPPR values are described in detail in the
‘Test Methods section below. Briefly, the IPPLyg value is measured by exposing a
test article to 125°F for 6 days in a moisture impermeable container prior to -
measuring the amount of fluid that is lost over a 28 day period when the test sample
is exposed to controlled conditions. -

With respect to prior applications directed to emulsion-containing articles,
Applicants have improved significantly upon the ability of the emulsion to retain
liquid during storage, and also have improved on the ability of the emulsion to
relinquish that liquid during use. While each of the respective properties of liquid
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i nvention bm&gr\éug}%egoa%rt&ﬂ&ﬂeg &dctﬁfarhjk@r such as a treated paper web.
BRIEF DESCRIPTION OF THE DRAWING
Figure 1 is a schematic repres‘entaﬁon illustrating a spray system for applying
the high internal phase inverse emulsions of the present invention to a carrier such as
a treated paper web.

Figure 2 is a schematic representation illustrating a system for applying the
high internal phase inverse emulsions of the present invention by gravure coating to

a carrier such as a treated paper web. ,
Figure 3 is a photomicrograph of a high internal phés'e emulsion useful in the
" present articles. The emulsion was subjected to freeze-fracture and then
photographed. .
_ Figure 4 is a photomicrograph of the emulsion shown in Figure 3, but at a
higher magnification.
Fig_ure 5 is another photomicrograph of the emulsion shown in Figure 4, but
at a still higher magnification.

DETAILED DESCRIPTION
As used herein, the term "comprising"' means that the various components,
ingredients, or steps, can be conjointly employed in practicing the present invention.
Accordingly, the term "comprising" encompasses the more restrictive terms
"consisting essentially of" and "consisting of." '



Figure 3 is a photom crograph of a high internal phase enul sion useful |n
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~ greater than 90° and the liquid does not spread spontaneously across the surface.
As used herein, the term "polar” means a molecule that possesses a dipole -

(

moment, i.e., a molecule of which the positive and negative electrical charges are
permanently separated, as opposed to a "nonpolar molecule” in which the charges
coincide. A "polar liquid" may comprise one or more polar constituents.

As used herein, the term "polarphilic” is used to refer to surfaces that are
wettable by polar liquids deposited thereon. Polarphilicity and wettability are

| typically defined in terms of contact angle and the surface tension of the liquids and

solid surfaces involved. A surface is said to be wefted by a polar liquid (ie.,
polarphilic) when either the contact angle between the polar liquid and the surface is
less than 90°, or when the polar liquid tends to spread spontaneously across the
surface, both conditions normally co-existing. ‘Conversely, a surface is considered to
be "polarphobic” if the contact angle is greater than 90° and the liquid does not
spread spontaneously across the surface. Since water is generally the preferred polar
material used in the present invention, preferred embodiments discussed herein refer
10 a substrate's "hydrophilicity" and "hydi'ophobicity" However, use of such terms
is not so limited and should be read to include "polarphilic" and "polarphobic”
substrates.

All percentages, ratios and proportions used herein are by weight unless
otherwise specified. '

In one aspect, the present invention relates to articles that comprise:

a. acarrier; and
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exposed to high temperatures considers the stability of the article's emulsion at such
high temperatures. In those situations where the emulsion is destablized to a
significant degree, excessive internal phase liquid will be released and will

evaporate. Applicants have found that the ability to avoid emulsion destabilization
is an important feature of the present wet-like cleaning articles. As discussed belew,
in measuring high temperature stability, the package containing the test sample
. should be subjected to 125°F for 6 days prior to opening the package.
: In another aspect, the articles of the present invention comprise:
a. acarrier; and
b. an emulsion applied to the carrier, the emulsion comprising a
continuous external nonpolar phase and an internal polar phase
dispersed in the external nonpolar phase;
" wherein the article comprises at least about 40%, by weight, internal
polar phase and wherein the article has an internal polar phase release
(IPPR) value of at least about 30%.
In this aspect, the article will preferably have an IPPR value of at least about
40%, more preferably at least about 50%, more preferably at least about 60%, still
more preferably at least about 70%, still more preferably at least about 80%, and
most preferably at least about 90%. Typically, the articles will have an IPPR value
of from about 30 to about 90%, more typically from about 40 to about 90%, still
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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 randomly as in "air-

. laying" or certain "wet-laying" processes, or with a degree of orientation, as in
certain "wet-laying" or "carding" processes. The fibers or filaments of such
nonwoven substrates can be natural (e.g., ‘wood pulp, weel, silk, jute, hemp, cofton,
linen, sisal or ramie) or synthetic (e.g., rayon, cellulose ester, polyvinyl derivatives,
polyolefins, polyamides or polyesters ) and can be bonded together with a polymeric
binder resin. Examples of suitable commercially available nonwoven substrates
include those marketed under the tradename Sontara® by DuPont and Polyweb® by
James River Corp.

For reasons of cost, ease of manufacture and article disposability, the
preferred type of nonwoven substrate used in articles of the présent invention
comprise those made from wood pulp fibers, i.e., paper webs. As noted, paper webs
can be prepared by either air-laying or wet-laying techniques. Air-laid paper webs
such as Air Tex® SCI30 are commercially available from James River Corp. More
conventionally, paper webs are made by wet-laying procedures. In such procedures,
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further comprise fibers from other sources, including synthetic fibers such as, for

example, polyethylene, p_olyethlene terephthalate (PET), polypropylene, cellulose
acetate, and the like.

A number of papermakmg 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
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 of high density and low density zones into the resulting paper web.
A process of this type, and the papermaking apparatus for carrying out this process,
is described in greater detail in U.S. Patent 3,301,746 (Sanford et al), issued January
31, 1967, which is incorporated by reference.

- Another papermaking ' process employs a throughdrymg fabric having
impression knuckles raised above the plane of the fabric. These impressions create
protrusions in the throughdried sheet, and provide the sheet with stretch in the cross-
machine direction. A process of this type is described in European Patent
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p0| ypropyl eSach & ProdesRaiescribed in U.S. Patent 5, 245 025, issued September 14, 1993 to
Trokhan et al., U.S. Patent No. 5,503,715, issued April 2, 1996 to Trokhan et al., and
U.S. Patent No. 5,534,326, issued July 9, 1996 to Trokhan et al., the disclosure of
each of which is incorporated herein by reference. See also, co-pending U.S. Patent
Application Serial No. 08/886,764, filed by N. Nissing et al. on July 1, 1997, the
disclosure of which is incorporated by reference herein. Such substrates provide a
carrier having regions that are more permeable (i.e., relatively lower basis weight
| regions) than other regions (i.e., higher basis weight regions).
The preferred ﬁa_lper web substrates can form one of two or more plies that
" can be laminated together. Lamination, and lamination carried out in combination
w1th an embossing procedure to form a piurality 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 1()_'g/m2 and about 100 g/m?2, 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 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,
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October 24, 1972, and U.S. Patent No. 3,772, 076 (Keim), issued November-i3,... .-~ - -

1973, both of which are incorporated by reference. One commercial source of a
useful polyamide-epichlorohydrin resin is Hercules, Inc. of Wilmington, Delaware,
which markets such resins under the mark Kymene® 557H.

Polyacrylamide resins have also been found to be of utility as wet strength
resins. These resins. are described in U.S. Patent Nos. 3,556,932 (Coscia et al),
issued January 19, 1971, and 3,556,933 (Williams et al), issued January 19, 1971,
both of which are incorporated byl reference. One commercial source of
polyacrylamide resins is American-Cyz-inamid Co. of Stamford, Connecticut, which
markets one such resin under the mark Parez® 631 NC.

Still other water-soluble cationic resins finding utility as wet strength resins.
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 nitrogen. Polyethylenimine type
resins can also find utility in the present invention. In addition, temporary wet
strength resins such as Caldas 10® (manufactured by Japan Carlit), Parez 750®
(manufactured by American Cyanamide Co.), and CoBond 1000® (manufactured by
National Starch and Chemical Company) can be used in the present invention. It is
to be understood that the addition of chemical compounds such as the wet strength
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The starch binder can be in granular or dispersed form, the granulai' form
being especially preferred. The starch binder is preferably sufficiently cooked to
induce swelling of the granules. More preferably, the starch granules are swollen, as
by cooking, to a point just prior to dispersion of the 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 amylose present. Fully
cooked amioca starch, for éxample, 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 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. _

Many of the materials described as useful as the optional hydrophilic
substrate layer are inherently hydrophilic. Materials which are not naturally
hydroplﬁlic can be treated with any of a variety of hydrophilizing agents well known
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Pol yet hyl eni mi né"typ nd utility in the present
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The continuous nonpolar phase will preferably comprise from about 2 to
about 60% of the emulsion of the present invention. Preferably, this continuous
- nonpolar phase will comprise a lipid and will comprise from about 3 to about 30%
of the emulsion. Most preferably, this nonpolar phase will compnse from about 4 to
_about 15% of the emulsion. -

. Where the continuous external nonpolar phase is lipid-based, the major
constituent is a waxy lipid material or mixture of such materials. This waxy lipid
material is characterized by a peak melting point of about 30°C or higher, as

" measured by Differéntial Scanning Calonmetry (DSC), i.e., is solid at ambient
temperatures. Preferably, the lipid material has a peak meltmg point of about 50°C
or higher. Typically, the lipid material has a peak melting point in the range of from
about 40° to about 80°C, more typlcally in the range of from about 50° to about

- 70°C.

' In a preferred aspect of the present invention, the external nonpolar phase
comprises at It:ast two lipids, wherein the lipids have different melt characteristics.
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fromNatio nas;'ig&ﬁ@?fn? Bm%%ﬁxéﬂ‘m @QJ( hmaan)(STMBbL%%gﬁaﬁon number at room
temperature of not more than about 20 1/10 mm, preferably not more than about 15
1/10 mm, still more preferably not more than about 10 1/10 mm. ASTM D-1321
numbers are descriptive of the hardness of the material being measured. In this
regard, "harder" (i.e., more brittle) waxes fracture more readily than "softer" waxes,
-which tend to deform without rupture under pressures commonly encountered during
wiping. Thus, external polar phase materials having the above penetration numbers
enable the emulsion to more readily break and release internal polar phase during the
* normal cleaning operation.
Although the external phase is solid at ambient temperatures, it also needs to
be fluid or plastic at those temperatures at which the high internal phase inverse
emulsion is applied to the carrier. Moreover, even though the external phase
material(s) is fluid or plastic at those temperatures at which the emulsion is applied
to the carrier substrate, it should still desirably be somewhat stable (i.e., minimal |
coalescence of emulsion micro-droplets) for extended periods of time at elevated
temperatures (e.g., about 50°C or higher) that are normally encountered during




New Jersey), that have previously been used as pulp furnish additives to

i ncrease 9946%30r dry strength. Many of the nateri ATHB8BIMBed as
useful as the optional hydrophilic substrate |layer are inherently
hydrophilic. Materials which are not naturally hydrophilic can be treated
- with any of a variety of hydrophilizing agents well known
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particul ar, S}’ml@Sl%QS)‘ntAﬁé'é% etbabryeamixmresof ithe swrvanourwpxesm adscslpﬂamdd

I nt er nal p0|a§8 ﬁr&am&%ﬂgmbb&mﬂdy rel eased prior to use of the
article, such as ur|n Shl t and stora The conti nuous

nonpol ar - phase w j ad V?ﬁ%l‘ﬂbéf)d’tﬁxeé that can be used in the

present 1nvent10n include beeswax, carnauba, spermaceti, lanolin, shellac wax,
candelilla, and the like. Particularly preferred animal and végetable waxes are . -
beeswax, lanolin and candelilla. Representative waxes from mineral sources that
can be used in the present invention include petroleum-based waxes such as paraffin,
petrolatum and microcrystalline wax, and fossil or earth waxes such as white
ceresine wax, yellow ceresine wax, white ozokerite wax, and the like. Particularly
preferred mineral waxes are petrolat"mn', microcrystalline wax, yellow ceresine wax,
and white ozokerite wax. Representative synthetic waxes that can be used in the
present invention include ethylenic polymers such as polyethylene wax, chiorinated
naphthalenes such as "Halowax," hydrocarbon type waxes made by Fischer-Tropsch
synthesis, and the like. Particularly preferred synthetic waxes are polyethylene
waxes, particularly the branched polyethylene waxes such as Affinity SM 8400 from
Dow Chemical Company.

Besides the waxy lipid matenal the continuous lipid phase can include
minor amounts of other lipophilic or lipid-miscible materials. These other
lipophilic/lipid-miscible materials are typically included for the purpose of
stabilizing the emulsion to minimize loss of the internal polar phase or for
improving the aesthetic feel of the emulsion on the skin. Suitable materials of this
type that can be present in the contmuous lipid phase include hot melt adhesives
such as Findley 193-336 resin, long chain alcohols such as cetyl alcohol, stearyl
alcohol, and cetaryl alcohol, water-insoluble soaps such as aluminum stearate,



about 60% of the enul sion of the present invention. Preferably, this

conti nUOUgEgRERsar phase will conprise a lipid and will coppihifissdiosym
about 3 to about 30% of the emul sion. Mst preferably, this nonpol ar phase

will conprise fromabout 4 to about 15% of the emnul sion. Where the
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a waxy lipid material or mixture of such materials. This waxy |ipid
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after application to h 1er. t er “exposure_to hi gh tenperatures
after articlé& - By "liquid polyol polyester” is meant a polyol polyester from the

hereinbefore described groups having a fluid consistency at or below about37°C.
By "solid polyol polyester" is meant a polyol polyester from the hereinbefore
described groups Having a plastic or solid consistency at or above about 37°C.
Liquid polyol polyesters and solid polyol polyesters may be successfully employed
as emollients and immobilizing agents, respectively, in emulsions of the present
invention. In some cases, solid polyol polyesters may also provide some emolliency
functionality.

Applicants have discovered that in one respect, the composition of the
external nonpolar phase directly impacts the ability of the emulsion to retain fluid
after the product has been stored at elevated temperatures (e.g., 125°F). In another
respect, the hardness properties of the external phase also impacts the emulsion's
ability to break and release liquid in use. Separatély, the emulsifier(s) used in
making the emulsion appears to directly impact the a‘bility_ of the emulsion to break
and release internal polar phase during typical in-use shear and compressive forces.
(Preferred emulsifier properties for achieving these benefits are discussed in detail
below.) Thus, by combining preferred properties of the external nonpolar phase and
the emulsifier, the emulsion of the present articles can be tailored to provide desired
fluid retention and fluid release characteristics.

2. . Internal Polar Phase
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various microorganisms including Gram positive bacteria like Staphylococcus
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aureus, and Gram negative bacteria like Pseudomonas aeruginosa, as well as on
more resistant micro-organisms like fungi (e.g., Candida albicans) present on
infected surfaces.

' Another advantage of the -disinfecting wipes according to the present
~invention is that besides the disinfection propei'ties dclivered good cleaning is also
provided as the dlsmfectmg polar phase may further comprise surfactants and/or
solvents.

An essential element of the internal disinfecting polar phase is an
antimicrobial compound typically selected from the group consisting of an essential
oil and an active thereof, paraben (e.g., methyl paraben, ethyl paraben),
glutaraldehyde and mixtures thereof. [Essential oils or actives thereof are the

preferred antimicrobial compounds to be used herein.

Suitable essential oils or actives thereof to be used herein are those essential
oils which exhibit antimicrobial activity and more particularly antibacterial activity.
By "actives of essential oils" it is meant herein any ingredient of essential oils that
exhibits antimicrobial/antibacterial activity. A further advantage of said essential
oils and actives hereof is that they impart pleasant odor to the disinfecting wipes
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used herein including any chlorine bleach as well as any peroxygen bleach. The

presence of the bleach, preferably the peroxygen bleach, in the disinfecting wipes of
the present invention contribute to the disinfection properties of the wipes.

Suitable chlorine bleaches to be used herein include any compound capable
of releasing chlorine when said éompound is in contact with water. Suitable
chlorine bleaches include alkali metal dichloroisocyanurates as well as alkali metal
hypohal_ites like hypochlorite and/or hypobromite. Preferred chlorine bleaches are
alkali metal hypochlorites. Various forms of alkali metal hypochlorite are
commercially available, for instance sodium hypochlorite. |

Preferred bleaches for use herein are peroxygen bleaches, more particularly
hydrogen peroxide, or a water soluble source thereof, or mixtures thereof. Hydrogen
peroxide is particularly preferred. | '

~ Peroxygen bleaches like hydrogen peroxide are preferred herein as they are
generally well accepted from an environmental point of view. For example the
decomposition products of hydrogen peroxide are oxygen and water. |
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having from 1 to 30 carbon atoms. Preferred amine oxide surfactants to be used
according to the present invention are amine oxides of the fomula_RlR2R3N0,
_wherein Rlis an hydrocarbon chain having from 1 to 30 carbon atoms, preferably
from 6 to 20, more preferably from 8 to 16, most preferably from 8 to 12, and
wherein R2 and R3 -are independently substituted or unsubstituted, linear or
branched hydrocarbon chains having from 1 to 4 carbon atoms, preferably from 1 to
3 carbon atoms, and more preferably are methyl groups. R! may be a saturated,
substituted or unsubstituted, linear or branched hydrocarbon chain. Suitable amine
oxides for use herein are for instance natural blend Cg-C} ¢ amine oxides as well as
C12-Ci6 amine oxides commercially available from Hoechst. Amine oxides are
preferred herein as they deliver effective cleariing performance and further
participate to the disinfecting properties of the disinfecting wipes herein. _
Suitable zwitterionic surfactants to be used herein contain both cationic and
anionic hydrophilic groups on the same molecule at a relatively wide range of pH's.
The typical cationic group is a quaternary ammonium group, although other
positively charged groups like phosphonium, imidazolinium and sulfonium groups
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surfactants, derivatives thereof or mixtures thereof. Said betaine or sulphobetaine
surfactants are preferred herein as they hélp disinfection by increasing the
permeability of the bacterial cell wall, thus allowing other active ingredients to enter
the cell. . - -

~ Furthermore, due to the mild action profile of said betaine or sulphobetaine
surfactants, they are particularly suitable for the cleaning of delicate surfaces, e.g.,
hard surfaces in contact with food and/or babies. Betaine and sulphobetaine
surfactants are also extremely mild to the skin and/or surfaces to be treated.

Suitable betaine and sulphobetaine surfactants to be used herein are the
betaine/sulphobetaine and betaine-like detergents whereiﬁ the molecule contains
both basic and acidic groups which form an inner salt giving the molecule both
cationic and anionic hydrophilic groups over a broad range of pH values. Some

" common eanples of these detergents are described in U.S. Pat. Nos. 2,082,275,
2,702,279 and 2,255,082, incorporated herein by reference. Preferred betaine and
sulphobetaine surfactants herein are according to the formula

R2
. I
Rl -N+- (CHp), - Y-
|
R3
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wherein each Rl is a hydfocarb’on, e.g. an alkyl group confaining from 8 up to 20,
preferably up to 18, more preferably up to 16 carbon atoms, each R2 is either a
hydrogen (when attached to the amido nitrogen), short chain alkyl or substituted
alkyl containing from 1 to 4 carbon atoms, preferably groups selected from the group
consisting of methyl, ethyl, propyl, hydroxy substituted ethyl or propyl and mixtures
thereof, preferably methyl, each R3 is selected from the group consisting of
hydrogen and hydroxy groups and each n is a number from 1 to 4, preferably from 2
to 3, more preferably 3, with no more than one hydroxy group in any (C(R3)2).
moiety. The R1 groups can be branched'andlqr unsaturated. - The R2 groups can also
be connected to form ring structures. A surfactant of this type is a C10-C14 fatty
acylamidopropylene-(hydroxypropylene)sulfobetaine that is available from the
Sherex Company under the trade name "Varion CAS sulfobetaine"®.

Suitable nonionic surfactants to be used herein are fatty alcohol ethoxylates
and/or propoxylates which are commercially available with a variety of fatty alcohol
chain lengths and a variety of ethoxylation degrees. Indééd, the HLB values of such
alkoxylated nonionic surfactants dépend essenti_ally on the chain length of the fatty
alcohol, the nature of the alkoxylation and the. degree of alkoxylation. Surfactant
catalogues are available which list a number of surfactants, including nonionics,
together with their respective HLB values.
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envi r onment alanﬂ(m ¢ O)for DabanolFR23eX HpBe38t1h R ibex mixtnse of G- @and diyct alkyif
hydr 0gen peLRxthdf i85 an@hy #°6), 8F DIBHLO! R 23-2 (HLB=6.2; R is a mixture of C and
C13 alkyl chains, nis 2 and m is 0), or Dobanol R 45-7 (HLB=11.6; R is a mixture
of C14 and Cj 5 alkyl chains, n is 7 and m is 0) Dobanol R 23-6.5 (HLB=11.9;Risa
mixture of Cy2 and Ci3 alkyl chains, n is 6.5 and m is 0), or Dobanol R 25-7
(HLB=12; R is a mixture of C}j2 and Cj5 alkyl chains, n is 7 and m is 0), or
Dobanol R 91-5 (HLB=11.6; R is a mixture of Cg and Cj 1 alkyl chains, nis 5 and m
is 0), or Dobanol R 91-6 (HLB=12.5; R is 2 mixture of Cg and Cj{ alkyl chains, n is
6 and m is 0), or Dobanol R 91-8 (HLB=13.7; R is a mixture of Cg and C11 alkyl
chains, n-is 8 and m is 0), Dobanol R 91-10 (HLB=14.2; R is 2 mixture of Cg to Cy
alkyl chains, n is 10 and m is 0), or mixtures thereof. Preferred herein are Dobanol
R 91-2.5, or Lutensol R TO3, or Lutensol R A03 or Tergxtol R 25L3, or Dobanol R
23-3, or Dobanol R 23-2, or Dobanol R 23-10, or mixtures thereof. DobanolR.
surfactants are commercially available from SHELL. LutensblR surfactants are
commercially available from BASF and the Tergitol R surfactants are commercially
available from UNION CARBIDE.
Suitable anionic surfactants to be used herein include water soluble salts or
acids of the formula ROSO3M ' wherein R is preferably a Cg-Cp4 hydrocarbyl,
preferably an alkyl or hydroxyalkyl having a Cg-Cy¢ alkyl component, more
preferably a Cg-C1g alkyl or hydroxyalkyl, and M is H or a cation, e.g., an alkali
metal cation (e.g., sodium, potassium, lithium), or ammonium or substituted
ammonium (e.g., methyl-, dimethyl-, and trimethy]l ammonium cations and
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to be used acco |ﬂg,t gﬁrtesent |nven ion-a anm ne o0x

formul a R er ¢threpgaride grher spl oarafiin sulfonassqalkybphosphatesiisetiienategsuchom 1 |
to 30 car bonagilenacypisefhicrakdsy N—ﬁ@ht&:ﬁ&szﬂkym&uﬁhﬁft&r&m yultdsqaaxﬁatw 16,

t ferably f 8. t R2” and d
Cubst Lt ut eq- DR o0 Sfbuccife, BRIy, sufBied Ao s BHRh & 12 ChBvi ng
from1l to 4 monbesterskdiesterswf shifosustinafer (espetially satrated and ahsatwrated Cg-Ay4 e
preferabl
Proubst 1t ut sl ey Srbiite (fithds SPUR AR Rt iR M B |
for use her ealkyl@pb'gmpsmﬁ {theneenippic nomsulfated gowpowpdsr being deseribedi brlewhs
wel | as Cl2- glaRéHdd Rith&g iyl daHKaes ﬁl%cﬂ&éﬂ{o @drb@ahﬁesf SRR 5QB64S6F them ne

o 00 o0 el R ik bSE e Sl B e o
wi pes her ei nfrom 0 to 10, 3and M lis # salublet ealt-ﬁmnin§cutioactka:°.hﬁadids 4l ha&b@bdﬁefeﬂl n
ot e rel ati VSR S5t e 0 AaBY, Such A SR, nySroBERURF it gl s RO B0 ©
quaternary a ganategrresip, acsttmm lmtohdpnmisfmwbllymb h&ugbet gramples areke
phosphoni um givah G2 AGhrrAtle URRtRRIA BeHts QRA BRGEGHES(Vol. 1 and T by Schwartz, Perry
and Berch). A variety of such surfactants are also generally disclosed in U.S. Patent
3,929,678, issued December 3Q, 1975 to Laughlin, et al. at Column 23, line 58
through Column 29, line 23 (herein incorporatéd by reference). '
| Preferred anionic surfactants for use herein are the alkyl benzene sulfonates,
alkyl sulfates, alkyl alkoxylated sulfates, paraffin sulfonates and mixtures thereof.
The intemnal disinfecting polar phase according to the present invention has a
pH of from 1 to 12, preferably from 3 to 10, and more preferab'ly from3t0 9. The
pH can be adjusted by using alkalinizing agents or acidifying agents. Examples of
alkalinizing agents are alkali metal hydroxides, such as potassium and/or sodium
. hydroxide, or alkali metal oxides such as sodium and/or potassium oxide. Examples
of acidifying agents are orga'nié or inorganic acids such as citric or sulfuric acid.
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o e o S oF YL A Broftia e salablsuRaial i 40 hirherostenslats
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hcr eas ng (2 AREABK oG] Bk, SHEP IRt BoRfedely bBRebecteied GR O et
active ingr euitable §ol:vememegembal§eh¢l methanol, efhanohdsapsemy] altebot and Hislsri | d
action profig,en Ofs %| mez-ﬁemem %hpbgbagﬁh&ggﬁv @Qﬁﬁﬁaﬁaﬁal atnh%ﬁ@fer g

particul arly sui ta anin aces .
surf aces .i n haRelac e%qqq F‘E)‘B‘Eptﬁrﬁ’}' o\lsebhﬁegs ar‘Bé%‘BWﬁéMﬁHOWWBbt Btk

surfactants oarbetomsmdemxtareelthemf dA trodthyrefekied sobvbho forsusd Berein isoblgl
~treated. ﬁ?y t abl e betai ne and sul phobet ai ne surfactants to be used

herein are tcﬁ're toe ai ne/ sul phobet ai ne and betai ne-|i ke detergents wherein
t he nol ecul e contHiensnternal disinfecting polar phase herein may further comprise other

optional ingredients including radical scavengers, chelating -agents, thickeners,
builders, buffers, stabilizers, bleach activators, soil suspenders, dye transfer agents,
brighteners, anti dusting agents, enzymes, dlspersant dye transfer mlnbxtors
pigments, perfumes, and dyes and the like. .

Suitable radical scavengers for use herein include the well-known substituted
mono and di hydroxy benzenes and derivatives thereof, alkyl- and aryl carboxylates
and mixtures thereof. Preferred radical scavengers for use herein include di-tert-
butyl hydroxy toluene (BHT), p-hydroxy-toluene, hydroquinone (HQ), di-tert-butyl
hydroquinone (DTBHQ), mono-tert-butyl hydroquinone (MTBHQ), tert-butyl-
hydroxy anysole, p-hydroxy-anysol, benzoic acid, 2,5-dihydroxy benzoic acid, 2;5-
dihydroxyterephtalic acid, toluic acid, datechol, t-butyl catechol, 4-allyl-catechol, 4-
acetyl  catechol,  2-methoxy-phenol,  2-ethoxy-phenol,  2-methoxy-4-(2-
propenyl)phenol, 3,4-dihydroxy benzaldehyde, 2,3-dihydroxy benzaldehyde,
benzylamine, 1,1,3-tris(2-methyl-4-hydroxy-5-t-butylphenyl) butane, tert-butyl-
hydroxy-anyline, p-hydroxy anyline as well as n-propyl-gallate. Highly preferfed for
use herein is di-tert-butyl hydroxy toluene, which is for example commercxa.l)y
available from SHELL under the trade name IONOL CP®.

_ Typically, the radical scavenger, or a mixture thereof, is present in the
* internal water phase up to a level of 5% by weight, preferably from 0.001% to 3% by
weight, and more preferably from 0.001% to 1.5%.



both basi ¢ and acidic groups which forman inner salt givin he nol ecul e
bot h cat i WRi%/83 ani oni ¢ hydrophilic groups over a broad rgﬁé Bf/01099

val ues. Sonme common exanpl es of these detergents are described in U S Pat.
Nos. 2,082,275, 2,702,279 and 2, 255, 082354 ncorporated herein by reference.
Preferred betaine and sul phobetai ne surfactants herein are according to the
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Rlerr]-Q( qpqﬂfﬂg'“ §BpRPReres 5?1"8?}‘?‘3‘5 Eﬁ?‘ffe“‘%f’ ip thejp acid form
Rlerr] - C(@r-as( Fatioysrem sosng Py j functionaljties. Preferred

. phosphonate chelating agents to be used herem are dxethylene triamine penta
methylene phosphonates. Such phosphonate chelating agents are commerc1ally '
available from Monsanto under the trade name DEQUEST®

Polyﬁmctxonally—substltuted aromatic chelating agents may also be useful
herein. See U.S. Patent 3,812,044, 1ssued May 21, 1974, to Connor et al. Preferred
compounds of this type in acid form are dlhydroxydlsulfobenzenes such as 1,2-
dihydroxy -3,5-disulfobenzene. N

A preferred biodegradable chelating agent for use herein is ethylene dlamme
N,N'- disuccinic acid, or alkali metal, or alkaline earth, ammonium or substitutes

- ammonium salts thereof or mixtures thereof. Ethylenediamine N,N'- disuccinic
acids, especially the (S,S) isomer have been extensively described in US patent 4,
704, 233, November 3, 1987 to Hartman and Perkins. Ethylenediamine N,N'-
disuccinic acid is, for instance, commercially available under the tradename ssEDDS
® from Palmer Research Laboratories. -

Suitable amino carboxylate chelating agents useful herein include ethylene
diamine tetra acetate, diethylene triamine pentaacetate, diethylene triamine
pentaacetate (DTPA), N-hydroxyethylethylenediamine triacetate, nitrilotri-acetate,
ethylenediamine tetraproprionate, triethylenetetraaminehexa-acetate,
ethanoldiglycine, propylene diamine tetracetic acid (PDTA) and methyl glycine di-
acetic acid (MGDA), both in their acid form, or in their alkali metal, ammonium,
and substituted ammonium salt forms. Particularly suitable to be used herein are
diethylene triamine penta acetic acid (DTPA), propylene diamine tetracetic acid
(PDTA) which is, for mstance, commercxally available from BASF under the trade
name Trilon FS® and methyl glycine d1-acet1c acid (MGDA)



wherein each Rerr] is a hydrocarbon, e.g. an al kyl group containing fromS$8
up to 20, wyelgesably up to 18, nore preferably up to 16 car lroriBbsemes each
R2 is either a hydrogen (when attached to the am do nitrogen), short chain
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groups sel ected fromthe group consistim of nethyl, ethyl, propyl hydr oxy
substituted ethyl_or propyl _and, mi xtures thereof preferabl met hyI each
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Those hydrop&wﬁqg:szodyoqmpﬁswﬁlaemlgn have been found to provide good
grease cutting properties Preferred.noni.onic surfactants for, use

herein are noni onle&thFdptema §°<1;?5CH5‘F'5‘? FRPRSES WYl§r s mgior component, the
RO- ( C2H40) n(ififkkiGD) phidse wianr exinmpridei svaterS6lubte G2 Aispeksible cinateriatsr thmt G mot C28

al kyl _ b enzenfdvggglbrhffe@pﬂlevm&ybfr{ﬁgﬂgi inte?id Qahﬁé% 190 9mulsion. One such
- material that is typically included in the internal water phase is a'waterfsolﬁble |
electrolyte. The dissolved electrolyte minimizes the tendency of materials present in
the lipid phase to also dissolve in the water phase.” Any 'electrolyte capable of
imparting ionic strength to the water phase can be used. Suitable electrolytes include
the water soluble mono-, di-, or trivalent inorganic salts such as the water-soluble
halides, é.g., chlorides, nitrates and sulfates of alkali metals and alkaline earth
metals. Examples of such electrolytes include sodium chloride, calcium chloride,

sodium sulfate, magnesium sulfate, and sodium bicarbonate. The electrolyte will
| typically be included in a concentration in the range of from about 1 to about 20% of

the internal water phase. - |

Other water-soluble or dispersible materials that can be present in the internal
polar phase include thickeners and viscosity modifiers. Suitable thickeners and
viscosity modifiers include polyacrylic and hydrophobically modified polyacrylic
resins such as Carbopol and Pemulen, starches such as comn starch potato starch,
tapioca, gums such as guar gum, gum arabic, cellulose ethers such as hydroxypropyl
cellulose, hydroxyethyl cellulose, carboxymethyl cellulose, and the like. These
thickeners and viscosity modifiers will typically be included in a concentration in the
range of from about 0.05 to about 0.5% of the internal phase.

Again, where water is a major constituent of the internal polar phase, water-
soluble or dispersible materials that can be present in the internal phase include
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Dobanol R opritics messahan the zmulsifier, ansblike fagtors.- (yplceﬂy,nﬂm emulsifiener eof .
sur f act EnfS“'ﬁ%ﬁ%(%%@e“???%‘ftqméﬁﬁ“?"?&“%é EliBjon, PheRribiy, nibARGer
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cation, €. QgesiraBledb filive eahay prﬁﬁﬁr?’%d(aese%ndaff’gx‘nugiﬁémﬂﬁﬁ%eﬂg% Jha&hmw or

anmoni um or subst | tut 'ld f trimet hyl
ammoni um catesmplaygd. Though not intended to hmlt € scope of the 1nvent10n, where two

emulsifiers are utilized, preferred is where the primary emulsifier comprises from
about 1 to about 8%, more preferably from about 1 to about 3%, most preferably
from about 1.5 to about 2.5%, by weight of the .emulsion; and the secondary
~ emulsifier comprises from about 0.1 to about 2%, more preferably from about 0.1 to
about 1.5%, most preferably from about 0.1 to about 1%, by weight of the emulsion.
With regard to emulsions which release mgmﬁcant levels of fluid under
compressive and shear forces, Applicants have found that an nnportant property of
the emulsifier is that they have a melting point that at least as great as the ambient
temperatures where the article will be used (e.g., 25°C). Without wishing to be
bound by theory, Applicimts believe that when the emulsifier, which is at the
interface of the nonpolar external phase and the internal polar phase, is a solid at
ambient teniperatures, emulsion breakage is facilitated when exposed to in-use
pressures. In contrast, when the emulsifier is a liquid at ambient temperatures, it
tends to flow under pressure, but does not break. Thus, more internal phase is held
by the emulsion because breakage is less pronounced. The emulsifier also
needs to be substantially soluble in nonpolar materials (e.g., lipids) or miscible with
the nonpolar phase materials, especially at the temperatures at which the nonpolar
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O—(CH2—CHZ—O)a(CH CH—O),—R’

where R1 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 16 to 35
carbon atoms; R3 is independently selected from hydrogen and aliphatic radicals
having 1 to 3 carbon atoms which can be different for 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
interfere with the formation of the organopolysiloxane-polyoxyalkylene; R 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+ zis at least 30; a



hydr oxi de, or aI kaI| met al oxi des .such as sodi um and/ or pot | um oxi de.
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Sol vents may be present in the internal.i.sinfecting polar phase according
to the present invention. These solvents will, advantageously, give an
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i ncl ude t he gégdrhetls em @wmkﬁweeehdimw saasi aﬁl cy&mksamnésemmﬁs a?cﬂﬂatlc
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Preferred r ARHIC3IF SUERAS n%lglng i PF B PReRYIeRT snd QXYgRRCoPtaining fadigals R dr oxy
tol uene (BHT), p-hydroxy-t oCOEEHICHFQQCH amh CHQICHdI - tert - but yl
-hydr oqui'none ( DTBAQ e RAGbSS fephibbited By KOG iRARGe ST B bEE] 1015 -
for example, acetyl, prqpionyl, butyryl, isobutyryl, lauroyl, myristoyl, and stearoyl,
3-carboxypentadecanoyl; alkyl radicals of C; to Cyq such as methyl, ethyl, propyl,
- butyl, and decyl; and hydrogen. Other terminating groups possessing substantially

-1

the same properties as the above illustrative examples and which are prepared in a
similar manner and which function in an equivalent manner can also be-used: =~ - == -

The aliphatic radical represented by R! can include any of the radicals
illustrated above for R2, but also includes the methyl radical.

The unit of the cross lmkmg radical represented by R4 can include hydrogen
and monovalent Cy 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
organoponsiloxane-polyoxyaIkylene 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 silicon backbone molecules. However, the degree to which this crosslinking can
occur in the reaction process is not reliably predictable. Further, the SiOC bond
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Pol yfunctional 'y-substituted aromatic chel ati ng agents may al so be usef ul
herein. See U S. Patent 3,812,044, iGHyedCigy 21, 1974, to Connor et al.
Preferred ' :

CH2=CH-S'i—O_—SIi—CH=CHz
CH, CH,

"The organopolysiloxane-polyoxyalkylene molecules must themselves be
soluble in nonpolar liquids. - 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 siloxarie backbone can be muted either by the
presence of aliphatic radicals appended to the siloxane backbone, or by the presence
of a significant number of dimethyl siloxane groups in the siloxane chain, or both.
The appended polyoxyalkylene groups (z) 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 of siloxane 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.



conpounds l$: type in acid form are di hydroxydi sul f oben ch as
1,2- di hygﬁ&%//&-% , 5-di sul f obenzene. A preferred bi odé&&?&g@#@”

chel ating agent for use herein is ethylene diamne N, N - disuccinic acid,

or alkali netal, or alkaline earth, ammpi.um or substitutes ammoniumssalts
thereof or m xtures thereof. Ethylenediamne NN .- di succi ni c aci ds, '
especi ally the (3h8) gemﬂelfomne dtwee oRt@BSbMahdp di e}@éﬁeent 4,

704, 233 t d k N, N -
2 RS S o b e
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nitrilotri- aeRbRyAkyleid HbREERS ﬁﬂké@to gethet, 85 SREWRB 'tﬂ@%rﬁml? in column 6 of
triethylene é m nel)aes,éﬁ alagt ate, anol d| I"yci pr opy
d & Iftet SHpEd- gI y e'nee’iﬂ’ Birabarc of c prsapepwbpsiloxane-h in

tetracetic
their acid pelyoxyalkyleme pdlymer siloledliles Wi wilk BEBHHEEE togfleS W biobib1§he

ammoni um sal t, for P | y,. abl e to, be used.herein are diethylene
trianine peHPtan%%gﬁ’a@ %; Dﬁgﬁ) l‘mi){?% P&rﬁé‘chlcé?ﬁsnlé‘ﬂi"éﬁ is, dhat jthe zSL’(‘,"F!?E l PDTA)
which is, foroléquiarameight maﬂmtcbeabmp sovgriehtabd & tause tBAGRatetidad dehe THeade

[ I
13T 111 St o BAGTE S TR B kW i o
i ncl udes maresh individual WE?ID’F@X&@PWOIYQP(ygkﬂGHC aelymer impoleailel beigg ressi ¢

acid, dipi c@hkét sin@cthe ovérdll Geslbstadr waghttxhegt%% be%mmaﬁédrs%?ﬁ&&ﬁr %v o,
Typi caIIy, the ch latlgg ﬂent 1008 . u’regaayg 3 resent
i nt er nal - poP¥1d ¢ highier, molegplar wigig {18 15’%“8 t“mtp‘fV@‘F]ér abI y
from 0. 00 1%-¢qmr3%d1yhambg hess andtiple ceosp liakiap detwechnmies 0. 001% to 1. 5%
The disinfecti ng g4k nt _inventian.are sujtable for
di si nfecti nﬂlvarl ou ﬂ&@reg}e?%ﬁtdoa}%ﬁoéfr@f‘@%mlpg @@(y(l%p g™ P%’i Ssski n)
as well as is methyl is Cj8 to Cos alkyl is hydrogen; R* is -(CH3)>-Si-O-Si
' (CH3)>-; RS i is hydrogen; x is 5 to 60; yis 0to 150; zis 1 to 15;ais 10 to 30; bis
10 to 30; ¢ is 0 to 1. Most preferred organopolysiloxane-polyoxyalkylene
emulsifiers include those where R_2 is Cyg alkyl; x is 30 t0 60; yis 0; zis 1 to 2; c is
0 to 1; the ratio of a:b is 50:50 to 100:0 or greater, such as stearyl dimethicone polyol
(e.g., Dow Corning 2-5920) and stearyl dimethic_one copolyol (e.g., Dow Coming 2-
5733 and Dow Corning 2-5921), and those where R2 is Ci6 alkyl; x is 5 to 50; y is
- 2510 150; z is 1 to 15; c is 0; the ratio of a:b is from 40:60 to 70:30, such as cetyl
dimethicone copolyol (e.g., Goldschmidt Chemical's Abil EM 90).

4 Optional Emulsion Componernts .

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 coniponents can be present in either the

- continuous nonpolar phase or the internal polar phase and include perfumes,
antimicrobial (e.g., antibacterial) actives, pharmaceutical actives, deodorants,
opacifiers, astringents, skin moisturizers, 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 in the emulsions of wet-like cleansing articles according to the present
invention is glycerin as a skin conditioning agent.




I nani mte surfaces including any hard-surfaces. Regardl ess of its.
conposi ti YO 99523 nt ernal pol ar phase will conprise from abdET/BE8OWIAboOUL
97% of the enul sion. Preferably, the internal polar phase will conprise
fromabout 67 to about 96% of the emulsign. Mre preferably, the internal
pol ar phase wi |l conprise from about 75 fo about.95% and nost preferably -
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conpri se wa@dd-cdadmed kergp i epms squ¢@n9ﬁiteéfr5b ang qup‘mdmg)tarmmsr sfkhe

affect the %binbbhéxhs/ Bkt ifecpriicab aftet emfion fasfation CTRA ﬁﬂwlg;éﬁ%!e stfe such
mat eri al that ca(i%n nclu%gd n the i tern wat e ase 1s a
wat er - sol ublC8 ﬁ)w 4‘?{3"15 o‘llheé:aﬂéqre t o t‘?ﬁ%ﬂﬁ?ﬂ'@sdeﬁmtt%dency
01;] mat e'rA\ i al s(cqmpnnents dnd dnirunts) (o dhep brraBidroalsd &ﬁccﬂhﬁ&ﬁs@n&lﬁoﬁ@ﬁxﬁﬁﬁq{

ase. An i Qni C to,t ewa,.ter
Bhase canybg’ﬁéel%ﬁ)é é&&e@%ﬁ‘@éﬁ ﬁ%gﬁoglgﬁ@?gg l?%& ﬁ%arfl 5&2@8 chemgicahidentityn,- |
di-, or tri w&ﬂmﬁommclyanﬁgl'%mﬂmﬁcaumhamisamﬂmammmrthsodrnbie hal i des, e.g.,
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Bnd Vi Scos: PRFRs bF of SRRSaR 10 lleiel, Chal” v 4RSS npBPual vymrg od
pol yacrylic cmmpit ¢ preseht msthe:@rrbtkpgn aaalgnlfmanl lenelsqe.ar, Merstha:h 2%s of titen
L ol S vt o S e BN MBI e
car boxynet hyIc1Ra8 YaRays &niovfy detpggent Rirfactants that have @tr@hahtzthbBo@lugs
modi fi ers wd.g., B af |ﬂ3bnbabbtlitclmldschbbﬁt QSP%QEVHSVS%HIL%I lilat Q&be%ﬂﬂé?erf
f/v:a? (ran r albgu; ﬁ’&?‘?ﬂﬁ‘&&w ﬁ"ﬁ( Ef ; hef‘h{:‘aé Q@éﬁﬁlaér wB“é’s‘"emW‘g Ae‘%"&%glr 2 or
di sper si bl e surdactaritssgch laatalkyinethexylates,ealkyl antihe dxidesy alkyl polgtydosideside
-27 - zwitterionic detergent surfactants, ampholytic detergent surfactants, and cationic
detergent surfactants such as cetyl trimethyl ammonium salts, and. lauryl trimethyl
ammonium salts. See U.S. Patent 4,597,898 (Vandér Meer), issued July 1, 1986
(herein incorporated by reference), especially columns 12 through 16 for
representative anionic, nonionic, zwitterionic, ampholytic and cationic detergent
surfactants. Instead, these high HLB detergent surfactants can be applied or included
~ in the article separately from the emulsion. For example, an aqueous solution of
these high HLB detergent surfactants can be applied to the carrier either before or
after application of the emulsion to the carrier. During wiping, the emulsion is
- disrupted, releasing the polar phase components so that they can then be combined -
with the high HLB detergent surfactant to provide improved hard surface cleaning.
Though the description of the invention generally rélates to applying a single
_emulsion to the carner it is recognized that two or more different emulsiops may be
utilized in prepanng a single article. In such embodlments the emulsions may differ
in a variety of ways, including but not limited to, the ratio of the internal polar phase
and the external nonpolar phase, the emulsifiers used, the components used for either
or both of the internal and external phases, and the like. Utilization of multiple
emulsions in one article may be particularly desifablc when two or more components
are incompatible with each other, but can each be included in a separate emulsion.




pol.ycationic mers to provide steric stabilization at the

phase- i pMf ﬁ*ﬁ ésl nterface and nonionic polyners that also g&ﬁﬁ?ﬁ"?l?%" t he
emul sion. Suitable polycationic polyners include Reten 201, Kynene[err]
557H and Acco 711. Suitable nonionic palsyoers include polyethyl ene glycols
(PEG such as Carbowax. These pol ycationic and nonionic polyners wll :
typi cal |y beltepsdtivelyd if mpmcﬂar:mbﬁat isodesired hhfhertﬁmef e, ftheorvactafidical. 1 to

about 1.0% @f the Anot er key
conponent oPemv ﬂ?‘gwa;eﬁggr na oggel,fpr?\i":iespeaéxnéﬁf @? Swu{ﬁoqsrfgm&ge\ggh

i nventi on i slesirederaactiorf wall .ocewr. t @rmhwiﬂprw,hemi foameingr issdasired rdugingi tha, t he
emJIS|f|er ' H%%I

"effective ar’rgmﬁ%' Qnﬁm ﬁ:ﬁ%ﬁﬁ;ﬁ?ﬂ%g&%% X@?grrls | nkf’ Pﬁa%e?ﬁone
respective &mugien \shﬂecbis Pﬁta 1igorneratedhin thednternal palas PbéWp @ ¢oondt he

type of enulegjuidies. @ﬁﬁh shidafin @felhe CémulsidHS idutifS uk,CHRNfeattnts AtepaBd tsi fier,
and |ike factorg do grtle%g the enul sifier conpri-ses from about 1-to about
¢ B depir b

10% of the PHEN? ly, this emulsifi-er will conprise fromabout 1
to about 6% of t eerru13| referably, this emulsifier vviII corrprise
from about % BT S0 o tire—erttstorr=A\i | e the singular "emulsifier"
is used to descrllh@réﬁanﬁgdmmunkenhccm tbldm‘npxemmmhﬁoﬂlthé highyinteenalsed

wh f th d bl
Ho Ut Vi v BB RfibloR, B Inigally S6fmulRas ART AT I Rnidved BBY pRRIHE AL TP
are enpl oyedneltthg)mgcthemthel nonpolae phass qupmemthené thepemuisifiene Thaparticuban,

where two emilsihhed b @hfth fs'ﬂoa &m/%ﬁfsﬁi&g.gkxt&e Wa%‘e Wil E%%/éﬂpr&ﬁ the

emul sifier conprises from a nor e era rom about 1

to about 3%melBng p@%f’%ﬁhsmxmqle ponenss., §YBSBH ﬂzls Diktuse s Reatpditoof t he

enul si on;  andefnperafifé Qﬂdﬁrﬁnm:ﬁlabbﬁt smmbm&ewtr PrEfaRsIy ifrdin Jabétﬁ mbout

2% nore preferab i oma ut 0. 1. 'r.o 50/ nDst preferabl
about 0.1 td° A% {%9}5 ﬁ{ngo?mf él‘gn therwise ‘co %‘é’ég to

emul si ons V\hntei'nai pbkaa:phag cpmpanentst Tha/mehed)hoﬁ;bularlbmxﬂsiﬁler oirpre ssthea and :

h f
ormitsi f1 e e wiliARE Syl ifast iinpdital Y dhNinBaBEUber Bpicllf (o
anbi ent tenpmdatlgn@beméltm&twrpme wmlﬂsm used (e.g., 25[err]C).
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the. i nt er naltHBEeP: %ﬁ@fif%re%a HEEHTRES . Thein Bt B8 oblaéd L BRooRaptRg,,
br eakage i s  fre¢detfractured whnatsien p Figute toshowsuthe gmulsiony depicted geperallpss, when
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are intact (i.e., during the fracture process, the extérnal nonpolar phase is not broken
and the internal polar phase is retained by such cells), such as cells 215. Here, only
the external phase can be seen. However, numerous of the cells were at the fracture
interface and the external phase of these cells was broken and the internal polar
phase was released. Such cells are depicted as 220. . |

Referring to Figure 4, which is a further magnification of the emulsion of
Figure 3, it is observed that the external phase shown as 320 is lamellar in nature.
317 shows a smoother surface, but is still believed to be an inner layer of the
external phase. A 3 pm-length is shown as a reference point. Figure 5 (a further
magnification of Figure 4) shows a close-up view of a cell, shown generally as 422,

corresponding to a fractured cell shown as 220 in Figure 3. Cell 422 clearly
comprises an internal polar phase 425 and an external nonpdlar phase 430. A lpm
length is shown for references purposes. As the photograph of Figure 5 is a freeze-
fracture of the emulsion, very small ice crystals may be seen in the internal polar
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nel ting poi F&Hﬁtih@?' dodeing! (), gfaameeséo;ﬁﬂg'),c @REUSORObY Yombiitiond ¢l ekd and
hi gher al kyl' groups. Such grafted siligone copolyols (also.referred to
herein as of gpﬁﬁi}"’dﬂ?ﬁ € SoSPBE ﬁk‘?l.&ﬁ%@ mhé’\fg"faﬁé opothe RAPEE Wibner al
fornmul a: followed by gravure coating of the emulsion on the detergent treated web. A
‘ preferred method for application of the emulsion is via extrusion. |
The emulsion can be applied either to one or both surfaces of the carrier, or it
can be applied to the inner and/o-r"outer surface(s) of two or more plies that make up
the carrier. For example, in the case of a two, ply_c__aﬁ'ier,,the emulsion can be
applied to the inner surface of one or both of the plies, leaving the outside surface of
the carrier free of the emulsion. This carrier design minimizes transfer of wax and
emulsifier to the surface being cleaned, which is especially desirable when higher
loadings of emulsion are used to provide more liquid for cleaning. For example, to
provide the level of liquid of a typical wipe for éleaning hard surfaces, a loading of
. emulsion of five times the weight of the carrier or greater might be used. The
application of the emulsion to both sides of the carrier can be either sequential or
simultaneous. Once the emulsion has been applied to the substrate, it is allowed to
cool and solidify to form a selidified, typically discontinuous coating or film on the
surface of the carrier. However, the emulsion can be applied to the carrier such that
a continuous or discontinuous coating results. .
The emulsion can be applied nonuniformly to the surface(s) of the carrier.
By "nonuniform" is meant that ‘the amount, pattém- of distribution, etc. of the
emulsion can vary over the surface(s) of the material being treated. For example,
some portions of the surface of the carrier can have greater or lesser amounts of the
emulsion, including portions of the surface that do not have any emulsion (i.e.,
applicétion results in discontinuous emulsion coating). The high internal phiase
inverse emulsion can be applied to the carrier at any point after it has been dried.
For example, the emulsion can be applied to the carrier after it has been creped from
a Yankee dryer. Usually, it is preferred to apply the 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.



where-R err al i phatic radical having from1l to 25 ca whi ch
can be di Wé?%ﬁsg‘or each different location; R2 is an ali p%e?l c%@@cal
having from 16 to 35 carbon atons; R3 is independently selected from
hydrogen and aliphatic radicals having-3sto 3 carbon atonms which can be
different for each different location; R4 is an organi c or organosil oxane

group whi ch cant Rigwe rhallhgtﬂutcl qmahéthodbwlﬂm the emuidiom ib/sprayet Yonteeacarree With
the oommt1 80 cRepE e, s S6ied S8l yé%ygﬁﬁfﬂiﬁ%d“%ﬂia?aﬁﬁie%{% nal |
group whi chdisl?erﬁcd Smd)oé4?9§ﬂ!§‘- enpdgion patogarmiertlife | ngredients the emul sifier
S oo | 2, 7 s8R By Skl O ] e
to 100; x +dyive16 that 1sagoqn§g§§gi bg(youplmg 18 to a piston 26 of hydrauhc cylinder 22. A
2, o PRAECAAITS Sl e & g 0 4o 10 i | .
i ssued Qct oBBase@nverspem S‘ﬁatféi’y% éﬁ'ﬂq?é 2é§ %eatq Nmr 10,
1992 (her ei BOiima ﬁmqutlmxctsgaw eEmuﬁaimﬁO eltails c?hﬁ@dr(l&ﬁna am-ﬁﬁa@%hF
il 51 11 er o 0ok S 18 38 gl £heRE Aok Hor 17 Eoliink oo Yo EPe
1989 and U. 86 tRatieconmecedao pB3syreghugeeio and $pray Beadeld. m;g:usarezthre&%]z(e( herei n
| ncor por at & q?é’atédsésef)@% a@&&ﬁ{&iﬁe ?E&ﬁls dn nfe§ 38%& 40 more)
ver si ons of e€se organopo yS| oxane- xyal Kyl ene “emu s
The al i phat The spxay sxftemy shomasiarfigarepl al%z%@aﬁ lingch4uennnggtgd &1 snrmehcypalz 0
Clerr], prehgkahbws @ﬂr&nai@a@%reﬁéran& lay 68 18 ﬁﬁﬁ&é{d fHhe sbwrlﬁs@r m&ssw th
paraf fini c gfdr oo bxgegésurgela\q e gngfreegrt{laetgr %Cigr control r Gnd asunn {P{e air -
propyl, hex ?yP g g
_ pressure in line. Lines 64 and 46 are heated to maintain the emulsion in a molten
state prior to application to the carrier.
To fill cylinder 22 with emulsion 30, valves 56 and 60 are closed and valve
58 is opened. Ball screw drive 16 is actuated so that piston 26 moves to the left.
The vacuum created in cylinder 22 draws the emulsion from filling port 42 through
line 38 and into cylinder 22. To provide emulsion from cylinder 22 to spray head
12, valve 58 is closed and valves 56 and 60 are opened. The ball screw drive 16 is
actuated so that piston 26 moves to the right. This forces emuision 30 out of
cylinder 22 and into line 46 of coupling 34. The emulsion then passes through valve
60 and into the spray head 12 where it is dispersed by incorporation of air from line
64 to provide dispersed spray 14 that is then applied to carrier 10. _
- Figure 2 illustrates an alternative method for applyihg the high internal phase
inverse emulsion involving a flexible rotogravure coating system. Referring to
Figure 2, a carrier 110 is unwound from parent tissue roll 112 (rotating in the
direction indicated by arrow 112a) and advanced around turning rolls 114, 116 and
118. From turning roll 118, carrier 110 is advanced to a gravure coating station
indicated generally as 125 where the emulsion is then applied to both sides of the
" carrier. After leaving station 125, carrier 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 indicated by arrow 128a).
Station 125 comprises a pair of heated linked gravuré presses 130 and 134.

Press 130 consists of a smaller anilox cylinder 138 and a larger print plate cylinder



dodecyl, octadecyl, and eicosyl. The organi c groups represented by
Rlerr] cawowmaésase for exanple (Jerr] to (Jerr] al kyl ene r aRETEBIS/O0892N as
met hyl ene, di net hyl ene, trinethyl ene, pentanethyl ene and decanet hyl ene;
cycl oal kyl ene radi cal s such as cycl ohexy] ene; divalent aromatic radicals
.such as p-phenyl ene or o-phenyl ene; and Oxygen containing radicals such as

- COO CH2CH2 t | ted b
Rlerr] can % @B@S&é?g‘wyc‘é‘?“é‘% ofa f‘B&F L gé’%gb‘“%ﬁﬁ@ %qs egre]‘ég’é‘?ty%/
propi onyl , bplatergplindersbiflit Anilox cylimders/138 ayd 146 egdh haveda séramioyt chrome
oty © bt opy ARG Wle %%lglﬂéecy oy fterE 2 B 36 Edch ol Glict pefia dle, V'
possessi ng sursﬂmmtqranhoyono oy Shefaes: O'Eéﬁﬁlaéﬂmasﬂ pEntplateccylinderstretate ine

exanpl es andgahdifdetiahe inhi@RY B¢ adwd FIga] wa,nma%dambweé Betfvehic tlp&n in.
an equi val ent. manner,

e ali I C rad
represent ed HPWR &y ‘F“"E;’]ppﬂwlﬁtﬁéyﬁﬂgerﬂqﬂ@ }ig‘i‘rEé’lpggﬁﬁ tﬂ@?%@gﬂaﬁé@ve for
:‘«’2 kbut al Zopﬂo:ikidelﬁiﬁp afela&ndiﬁgédlby t 54lth@edgh which carrieh&10ipaskesdf the cross
i nki ng radica ngval.en
Cerr] to C3 ali pﬁgg gggé (s)%;) &%HSIOHWJMQ oggﬁﬁggmmg% 8}&1"?‘&3
When ¢ is O, linked gm‘gucnpmse;slBO@néh% ptﬁhymg/a'bWhémeteerIamowselrSS\md l162e

e e et ettt e, o 4
crossl i nki ngasb Rféerﬂ“erﬂft‘{)%%‘emi‘bp )ypgfs, g’ﬁan'l' sien f¢addsd o the o
hydr 0: yzibl ehﬂ&'ﬂ%&vﬂr@ f@&\éqmﬂaﬁﬂ434%%%@?b|rﬁé%§ﬂ1d3@h1ﬂ§%ﬁ% keihea leclsor're
crosslinking can acci ccur - where 0x ene | 0

t er mi nat ed af® 'g‘ﬁé’aé‘?ﬁidlei$ %g&fwtﬁ‘r%}b‘s an%?"ﬁgd‘% ta"Jﬂ éy%?r{‘l c‘i%a'ﬁ&c}n de
creating a peylindessal I8ydreinBiGorotaig in thet diretionsiindidiated dynarpaved b38reamb 46z es.

Houever . ey dF 9P, foultl il Bamet 16 S0 bl W8 B5RHE skl B daELY O

process is no
- 30 - f oofmuntaplatewlmstm d@ anddl 56% rqsnecﬂmelydged ite remeyeexcesvemplsion ysi s,
especi al |y URdglthE Pfint plSws Bpggqmgg@,rla,glaag 1s@ndi tions described above.

The emulsion that is spread onto print plate cylinders 142 and 150 (roiating

in the opposite direction as indicated by arrows 142a and 150b) is then transferred to

both sides of carrier 110 at nip area 154. The amount of the emulsion transferred to
carrier 110 can be controlled by: (1) adjusting the width of nip area 154 between
print plate cylinders 142 and 150; (2) adjusting the width of nip areas 158 and 162
between anilox/print plate cylinder pairs 138/142 and 146/150; (3) the print image
relief (i.e., valley depth) of the print plate on cylinders 142 and 150; (4) the print area
(i.e., valley area) of the print plate on cylinders 142 and 150; a.nd/or (5) the print
pattem of the print plate on cylinders 142 and 150

E. TestMethods

1. Inte

The following is a description of how retention properties of articles of the
present invention are monitored and measured after storage at 125°F for 6 days-in a

 moisture impermeable container. -

A test article is placed in a tared moisture impermeable container and the
weight of the container with the article and the cap is measured. As used herein,
"moisture impermeable" means that less than 10 mg of weight loss of the unopened
container results under these conditions. The container is sealed and placed in a 125



By contra referred bri dge bond of the organopolysil
pol yoxyal E’%/?gé(g&a'geful in the present invention is a saturaﬁgg[}l 98/01099

carbon-silicon bond which is not hydrolyzable and is highly stable.
Further, the organic or organosi | oxane spody R err] of the cross |inking
bridge is selected to be free of hydr ol yzabl e bonds. It is also inportant
that it be fP€eown faraGtdaye S({Seeknghis confinnéd] by 4 edsightwios$ ofngsseiaanic

For matton of "B BPY SRR SetEinet MAeREived Rouf 15 sra’ e pgp lagmoved and '

preferred cr dseswbnghkomercanlamtan agticlé Tsythkencasithe day derorvgeiphes | Thexapeaed An
or ganosi | oxa el fd GRS Ah&S plctdid I
bridges to eg?tgiete a sil oxane networl ng e@ﬁ?grﬁ@&cﬁ@% Kllf‘épol ar

phase and exil&esantainepiaad article, weight is msa@m perodicatlyi (s.greanoerakdayd fom2Right

to be inport days.iAx thé Em:bfme 28hkay peﬁb@,lthé tatigerdndRetiéle 8% PIBEd in a 212°F
characteristic o% &p{ se emyl si flﬁﬁ The npst preferred or ganosi | oxane

cross |inki nGVFai® °ufss ¢fthei Fomtaperand articls ivthen meggured ard thisyi n
formul a: [ er meight is recorded as the baimexghgama @bm&ideﬂzﬁﬁﬂﬁ-n@l@' yqrhaal kask engf

nmol ecul es nust, _th lein.n I f the '
or ganopol ysi 18 epn%g? ysox lf‘létgg% orfhéxg(}?ﬂg;ptoil I n a nonpol ar
oil in a manner conparable to solubility, it is also considered "sol ubl e"

as that termis usgeh gk hak@uﬁiéiﬁ[-da H\%ghﬁuﬁ{%% QI ar. oil

solubility, the characte |s |cs 0 oxan can be nuted
either by the pdAasmat Wl(&)ra@%’éﬁ)‘aﬁg@rﬂm t oG veeight) oxane

backbone, or by tmerd@ﬁﬂ&mphasﬁloassim@hfaipaékkmy’&%u%nﬁwﬁésbyl si | oxane
groups in the sil p@% chain, or both. The appended pol yoxyal kyl ene

groups (z) alEiEht e nonpol ar-oil solubility, ‘though a quantity of
ei ther the dinethyl siloxane groups, the aliphatic groups or both are

required in excessrhgflmg fs f’ex@«%tylr %Z,x%%e?) gsts%lt%%g# ncl uded in the

nol ecul e. Hence, the nu%e oxane an aliphatic
radical is appended S froml to 100 The nunber of di nmethyl sil oxane
groups (y) is f r o Olntegnal Ps ilelgasecr of pol yoxyal kyl ene appended

si | oxane group is ’Iforsuﬂylﬂie(mﬂ&ﬁ:t of fliii& releadellr fishn (tBS ateraihl pé1as Bhdsaner
e 53 Bl AR R i 7 TS
A tared test article is placed on a solid flat plexiglass® sheet.

2. A solid steel pipe 8 in. long and 2 1/2 in. in diameter weighing 5130
grams, providing 1.4 PLI (pounds per linear inch) of force, is rolled over
the test article, releasing a portion of the internal polar phase of the
emulsion. _ |

3. The test article is plaeed in a 50°C oven for 60 minutes to evaporate
internal polar phase released from the emulsion.

4. The test article is removed from the oven and weighed to obtain the
compressed article weight. |

5. The test article is placed in a 212°F oven for 24 hours. The weight of the

test article is then measured and this weight is recorded as the base
weight of the article. ' _

6. Steps 1 through 5 are repeated five times in order to calculate an average
and standard deviation of the measurements. |

The Internal Polar Phase Release value for the test article is calculated

according to the following formulas: _

Total polar phase weight (test) = tared article weight - base weight




- 31- The general fornmula above of the

or ganopol wo 99m6s28e- pol yoxyal kyl ene illustrates two . PCT/IB98/01099

or ganopol ysi | oxane- pol yoxyal kyl ene nol ecul es bridged by a single Iinking
radical (i.e., where c is 1). However, wﬂ&ee c is-greater than 1, there can
be nore than one cross |inking bridge betWeen adj acent organopoly5|loxane-

o1 ganopol yei | oxand gt pes s RRR e ifed ARaR RS sopBfbstobiricis weight i b,

the formula in colum 6 of u S Patent 4 853 474, supra. The exact nunber
of ~or ganopol ysi | 03 %1arhias &= PSth/PHRc FaMaSAd Bl BblaF Bhath Wei

bri dged together w- II E)robabl y be d&%@ rrg‘?e ?ﬁan about - 6. @ Pﬁ%tﬂ%n on
such cross |inking i $108at the overall rmolecular wei ght nust not becone so
great as to cause the material to geI The extent of crosslinking rrust t hus

al so be regul ated fel ati to cul ar. we of each p.ndividya
~ organopol ysi | oxanef$59%¥§’éllwl’@ﬁ8(rﬁ%5ﬁmfel?ﬂ§F é‘gﬁ °°VBB?rﬁB°‘?:¥’8§’su‘1
since the ovenailsionrthe folloavingstepherepesformédo be mai ntai ned sufficient I y | ow
to avoid gelling ahar rs o vi,dual  pol ymer unit
woul d require thatf\t% cogpégé‘uh%lfpﬁkwﬁrdogsbselaoﬁ)%ﬁ&&%o'1“ =eﬁgun| ts.
For particularly preﬁﬁﬁmeﬁﬁqahkﬂﬂiﬁyﬁlam)m%@ly@quﬂﬂosne enul sifiers,
Rlerr] is methyl; ﬁmscgﬁlra}uéw;s%ﬁfomﬁumheo%imwgﬁ 'SbtaiftheS _
-(CH3)2-Si-O S (CHB)2- R5- L%Py gen X 1s 5to60; yis O0to 150; z is
| to 15 ais 10 to SeFregsion 68 c is 0 to 1. Most preferred
or ganopol ysi | oxanes, pahyeaxywdllaydxmes;ﬂmdd%hizeBF ovenlfur?4 hdres.eThbreeightef | s

| kyl 3 th t f
o 1L 80 %0’ (b ho0; SresbuPisiheh icdifa yla il Srifhe S rtebrdhel S seBLT *( o”
Dow Coni ng 2-5920) ahdsesweghmfthbmh cone copolyol (e.g., Dow Coming’ 2-
5733 and Dow Com ny %Re?)g:i]ﬂu’ougﬁq a&é‘fb}:@a&@ﬁ%@t:ﬁ%sgforﬁé@ml Sﬁ-%iate 4%\%% tO 50;

y is 25 to 150; z Is rom
70: 30, such as cetyl apd pigp éﬁea%pef%rnqaelrememem dschmi dt Chenical’

Abi | EM 90) . The cbntrol Ink§thaldPolar PHas¢ ReleaseGaliRGs ealbdlated accordfﬁ@@o theg h

- i nternal phastx(a)nbvr;}/negrfsom&nul sions of the present invention can also

Total polar phase weight (control) = tared control article weight - base
weight

Polar phase released (¢ontrol) = tared control article weight - correction
article weight.

% Polar phase released (control) = polar phase released / total polar phase -
weight X 100.

% Polar phase released (corrected) = % Polar phase released (test) -
% Polar phase released (control)

As used hérein, the IPPR value of an article is the % Polar phase released

(corr.) Vahle.

F.  Specific lllustrations and IPPL>g and IPPR Properties of Wet-Like Cleaning

rding t A



conpri-se other optional conponents typically present in noisture containing
sol ut i ons V¥ 465 type. These optional conponents can be pr &&&AB98/41089 t her
t he conti nuous nonpol ar phase or the internal polar phase and incl ude
perfunes, antimcrobial (e.g., antibacterjal) actives, pharmaceutica
actives, deodorants, opacifiers, astrlngents skin noisturizers, and the
like, as well as m xtures of thegs g Bf these materials are |

wel | known in the art, as ddi ti.ves for . 5 YFormilations and can be
enpl oyed in effectmﬂ%ﬁme amounts in the enul sions of the present
i nvention. A particul arAy epuisien isqaeppéd froml the folloniggingtddfintd showac! uded in

t he enul si ons égawe t-l1i ke cleansi-ng articles according to the present
invention is glycerin as a skin conditioning agent. -

-32 - The .emul si on conponent of the articles of the present
invention is described and cl ai medchgbsiafivé Bxi -EﬁAOf conponents and
correspondi ng annun“**~*~~h-f“—w»~~nf—ﬁw~~~4; fffffffffffffffffffffff emul si on
formation. That is,| when Ingredientsl e e ed-to the
carrier. It is undefstood that the desc hmount s)  of
the enmul sion also e al descri bed

conponents and | eve ¥elle‘€g%nreﬂlm§/auf t e 04Qagmmal ne

conponents after enpitiidhi g@pl&ﬁm Py he carri er.f C Q her
Optional Article Coppotre e phfise i nverse

enul sion, there are|¥ @rolﬂkﬁmﬂwwlaxco one‘lﬂgamhat an ﬁ@O%ncI ufled in the

articles of the presgﬁam&vpﬁgchcgpng(ypl cal |y for t he purpose of | i nprovi ng
t he cl eani ng perforjfgmce of—tearticte et got-a+ phase of
o%f?ingn B <

the enulsion is rel SEetElatupss ;i p of ttnese co cannot be _
present in the enul snew@&mﬁig;ms?sg‘.ant 1 el ! grg@b%r thpn 2% of the
I nternal phase) bech Js_eotlﬂ%can cause|prema ure d| Ssruption of f he
emul si on. These i nc us—anioni¢ detergent sprfactants that have
relatively high HLB CRI2ES (IG. americk) Bs | of Srgm@boutt 10 gtsysabouf 25), such
as SOd'.u_m i hear al Xh@gcﬂéﬂgse of: 885 grams - 88.5%

97.5% distilled water |

0.1% NapS04

0.3% Glydant Plus

0.1% NagEDTA

2.0% Propylene

Glycol

In formulating the aqueous phase component, the four ingredients are added
to the distilled water and then heated to 160°F (71.1°C). The remaining five lipid
phase ingredients are heated, with mixing to a temperature of ~190°F (87.7°C) until
melted. The polar internal phase and nonpolar external phase components are then
combined in a stainless steel vessel and mixed with a Hobart Model 100-C mixer on
the low speed setting while allowing the ingredients to cool sldwly Mixing is

- continued until the emulsion forms. Emulsxon formation is evidenced by an
increase in viscosity above 2000 centxpoxse as measured with a Lab-Line
Instruments rotating disc viscometer.

The substrate used in this Example was a 9.5 Ib/ 3000 ft2 paper substrate
composed of 100% cellulose cut to 12 in. x 12 in. The emulsions are extruded on to
the surface of the substrate in continuous beads by using a heated 30 ce syringe and
needle arrangement. The emulsion is suctioned into the syringe at 70°C and the



sul fonates (LAS) or al kyl ethoxy sulfates (AES), as well as nonionic ]
det er gent woipd/esstant s such as al kyl ethoxyl ates, al kyl am necoxbsiasgossal kyl
pol ygl ycosi des, zwitterionic detergent surfactants, anphol ytic detergent
surfactants, and cationic detergent surfactants such as cetyl trinethyl
anmmoni.um sal ts, and lauryl trinethyl ammfrum salts.. See U.S. Patent
4,597,898 (Vander, ,Meer. I.SS July.1,.1986 (herein . incorporated by’

ref erence), é?ﬁg{hl%fslw;‘%?gllﬁﬂﬁggq?"?‘ﬁf%ﬁ.&ﬁ miguies, on Fﬂdgtafev@mé‘# #ic,
noni oni ¢, .zwilf4 ar.iintervals ampappligtiovenadix atchowide tetighyhioh l6ny faatdranSi:

| nstead, the ' S I § can a Led or ingluded in
the article §§B le g%&g%ﬁécﬂéﬁf%ﬁ*g %o;i)tl %r mefgrpp%?agl}!%?ﬂrg B8 28t i on
of ‘these hi glpript ® prsfosmipgthe breaking:testt This simeljie negassar to altow e fokicooling
either bef or gf Ghe fufiiorP BithpSiRIOPi6N 10 BéaRRE! The Subdrald Ga§ thed Blided W | N9

W ping, the enulsjon is, disrupted, rcfl easl ng the polar phase conponents so
that they caAtgiRdhe three layes systemywith dimensiongof{ hiny & @ igowveighed angoplaead ¢ o
provi de | npr oueckheer of pleniglasse Theearticles IPPR value i8/@eteahidedan @6&stddnet wath Of
the inventi or&é%%neral I% rgl ates to applying a single enulsion to the .
carrier, it i é’&’SBFﬂ g‘if‘that two or nore different enul sions may be
utilized in prepadlnraddiionitoghe emulsiod dormed ahovh, = stanid noontprative eexemiplesi ons

et 3 . : md : o1 ons,
The it er nal (COppRalift ExlnplhOiy was Hekdithpd ol 0 saint Tobififla o rbifealidt O ©
used, the coAbeV¥enthe euikghange tetheformyla ip gheussrofiPaw Corring 420Q inplase eff nal

phases, and gheDbivk€omidg 215789191401 174l tTHe! IPPRNAHLS f6 el v CorApdratflee MY
be parti cul ar{lﬂx;_n esirable Whea.t)g%aor nPre conmponents are 1 nconpatible with
hi Laplg by R

each other, B {heF: (o 'vi S @) ‘®-separate enulsion: - - . :.
- 33 - Alternatively, if a particular reaction i's desired at the tinme of -
use, the reactants can be provi dRdpresentativeddampbalil si ons. Upon sheari ng of
the enul sions during use, the desired reaction will -occur. For exanple,

where foaning is desired during tEnulsiondeparationsses, a nmild acid can be

i ncorporated in tméﬂax%aﬂpﬁg&eaM%momgiﬁgpeaiéﬁ‘g@g%o{abhswbi carbonate -

is incorporated in the internal polar phase of "a-Secon sion. Upon

shearing of the emylsions during ise he reactants interact to provide the
desired foam - Ingredients | Amount (gm) Percentage
Yellow Ceresine Wax - 40 grams 4.00%
(Strahl & Pitsch SP983) '
White Ozokerite Wax 40 grams - 4.00%
(Strahl & Pitsch SP1190) _
Petrolatum . 10 grams 1.00%
Dow Comning 2-5733- | .20 grams 2.00%
13542-96 - |
CP1215 (ICI America) 5 grams 0.5%
AqueousPhaseof | 885 grams - 88.5%
97.5% distilled water |
0.1% NayS04
0.3% Glydant Plus
0.1% NayEDTA
2.0% Propylene
Glycol




D Preparation of Emulsion Treated Articles I n pregari ng the

articles W%y to the present invention, the high inter

C/IB9RIE99

emulsion is initially fornulated. Typically, this is achieved by bl endi ng
or melting together the nonpolar phase cgpponents and the emulsifier. The
~particular tenperature to which this nonpolar/enulsifier mxture is heated

wi |l depend on t haheRhildign Ras Fmidd intBe Vol Peitdlbeld 2289
Typi cal |y, tgbs rr},xture I,S hé

50 to about 3BFSPPYUEate sndsarkicls Rrepamation By,
bei ng m xed, ERhmplécAl. or ot herwi se conbined with the internal

ated to.a tenperature 1n the r_an&e %fptl)emAabout
HB‘WW% ag, fissaribgd gy

Pmpargtiver t o
pol ar phase
)| ended wi.th the

‘nternal pol ar phibestRBP B @Rk o sbink: Bigoonhepieton

RIS PXAMPlR e r

| ow shear cofR¢préssntative led?) wae perfommédusing the sameFogmulzsand procedugh 5

| ow shear g _ oécoueing the smefogunizsadd g
i 11 or ent oo coie oy EAg8 16 he Bt b b o SO o BN RSP B
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Dow Corning 2-5733 lot# - 2.00%
13542-100
CP1215 0.50%{0.50%]0.50% | 0.50%
Aqueous Phase Total’ 88.50 [88.50. 188.50 [88.50
' % % % %
Aqueous Components .
Distilled Water 97.50 {97.50 |97.50 [97.50
' % % % %
-Sodium Sulfate . 10.10%]0.10%]0.10% | 0.10%
0.1% EDTA ~ 10.10%]0.10%0.10%{ 0.10%
0.3% Glydant Plus 0.30%0.30%]0.30% | 0.30%
Propylene Glycol - .12.00%12.00%]2.00% | 2.00%
Breaking Data ' _
IPPR Value 23.4%{34.8%52.5%] 62.3%
. Standard deviation 6.6% | 5.8% | 3.8% | 16.7%



-34 - phase 422, which in this case conprises primarily water. Al so, the
external peemwedNO has a thickness on the order of 0.2 [errporfsoslos®s.
This high internal phase inverse enmulsion is then applied in a fluid or
plastic state at the tenperatures indicated above to a carrier. Any of a
variety of nethods that apply materials 1ving a fluid or plastic

consi stency can be.used to . hi g. emul sign. Sujtab met hods i ncl ude
spraying, printi n%e‘fﬁ‘.’}}s P?%ger ip\‘??l?at?_r ﬂ’é&ﬁ?eﬁ“ﬁ?ksrﬂfjl &’ﬁ)lffe%“@&tm‘ff@“%. g.,
gravure coat irelggse mater fusid aluringrinaseriwipiagi ciscaof bé Sendra M édthpizon, the

t echni , : t s tant en th b,

ol oved by 3 SAPESCHERItaL WRpEFEt AR o Kot RRebpBa iR AP ddeden.
preferred netsigoificantly appraved polan pbaserielsaseedmpared with Gompardtivedxamples A

ohe, emul o1 00 aaB.DTIABMI Behef g bbieWiish, M HniichGihe il Acfidbil! O

or it can be applied to the,ipner and/or outeéer sur or

plies that nﬂég'géiﬂumg‘dﬁém’l‘ér!lswggﬂﬁpl e, in the case of a two ply
carrier, the enulsion can be applied.to the inner surface of one or both of
the plies, leaving the outside surface of the carrier free of the enulsion.
This carrier design mnimzes transfer of wax and enulsifier to the surface
bei ng cl eaned, which is especially desirable when higher |oadings of

enul sion are used to provide nore liquid for cleaning. For exanple, to
provide the level of liquid of a typical w pe for cleaning hard surfaces, a
| oadi ng of enulsion of five tinmes the weight of the carrier or greater

m ght be used. The application of the enulsion to both sides of the carrier
can be either sequential or sinultaneous. Once the enul sion has been
applied to the substrate, it is allowed to cool and solidify to forma . .
solidified, typically discontinuous coating or filmon the surface of the
carrier. However, the enulsion can be applied to the carrier such that a
continuous or discontinuous coating results. .+ - The enul si on can be
applied nonuniformy to the surface(s) of the carrier. By "nonuniform is
meant that the amount, pattern of distribution, etc. of the emulsion can
vary over the surface(s) of the material being treated. For exanple, sone
portions of the surface of the carrier can have greater or |esser. anounts
of the enmul sion, including portions of the surface that do not have any
enmul sion (i.e., application results in discontinuous enul sion coating). The
hi gh internal phase inverse enulsion can be applied to the carrier at any
point after it has been dried. For exanple, the enul sion can be applied to
the carrier after it has been creped froma Yankee dryer. Usually, it is
preferred to apply the emul sion to the paper web as it '
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- Figure 1 illustrates one nmethod where the emul sion is sprayed
onto a carrier 10. Referring to Figure lsg3this spray systemhas a spray

head -12 that applies a dispersed spray 14 of the enul sion onto carrier
o consi sts of a bal
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The lipid phase ingredients (yellow ceresine wax, petrolatum, and Dow

screw

Comning 2-5759-13140-103A) are heated and stirred in a 500 ml stainless steel
beaker to a temperature of ~180°F (82.8°C) until melted. The internal polar phase
component is prepared by adding 13.5 gm'of Propylene Glycol and 256.5 gm of
distilled water to a 500 ml glass beaker, followed by mixing. - A portion (100 g) of
this polar solution is added to the beaker containing the lipid phase component. The

‘combined mixture is heated to 160°F (71°C) and then mixed with a "Lightnin’

TS2510" mixer at 500 rpm while allowing the ingredients to cool until the emulsion
forms. This formation is noted by a dramatic increase in viscosity above 2000 cPs

-as measured by a Brookfield rotational viscometer. At this point the remainder of

the polar phase may be added with mixing. The temperature is adjusted to 160°F
(71°C) and then allowed to cool while mixing until the remaining polar phése is |
incorporated into the emulsion. Thls wﬂl again be noticed by a dramatic increase in
the viscosity of the mixture. '

The emulsion is extruded on to the su_rface of the substrate in continuous
beads using a Pam 600 hot melt adhesive delivery gun equipped with a nozzle of 0.7
mm diameter. |



inverse enmulsion involving a flexible rotogravure coating system Referring
to Figurewlpogwoesasri er 110 i s unwound from parent tissue rolplcTAgSs/d106) ati ng
in the direction indicated by arrow 112a) and advanced around turning rolls
114, 116 and 118. Fromturning roll 118, carrier 110 is advanced to a
gravure coating station indicated gener aT?“y as 125 where the emulsion is

t hen applied to both sides of th [ .e veéfter lL,eavi ng station 125,

carrier 110 becones a treated we . Treated web 122 is
advanced to surfacércmmtaéwelemwlmqmase@lon&mprgsanmnvbmoinls @edpiared fromli cat ed

by arrow 126g)e m%&ﬁg&gg@m&gs%@p H(egd%.ShEd product roll 128 (rotating in

y arrow 128a).

the direction 1 ndicat
of heated |inked gray
smal | er anil ox. cylinger 13&né? dtsl arger| p 1%% CypLREGE e .

-36 - 142; press 134 sim|l y con5|sts o a s enl anr1"ox eyl ijnder 146
and a larger print plg;g cvlinder 150. Anil ox cylindérs 138 and 346 each

have a ceram c or Chrof@lo%&%ﬁx@ wdiile fprint glate gyl ndﬁ s 144 and 150
each have a relief pdtterned B uret hane, " or phctopoly r syrface.

These anilox and pri rx(sﬁﬂﬂxﬁ i5¢h SRA8A rlotate in theldirections ijndicated
by arrows 138a, 142a, ZHKerifeoWax respectivgly. A4 showge,in Fijgure 2,

print plate cylinders pposed to onelanother and provi de a

nip area indicated b (%qé’@il”ﬁ‘g’r‘nsﬁﬁ carrier 110 passes. Hot ,

Irml Leg (e.qg., 60[err]@)euemdrﬁ|(pi@h¢r; purrped to »r sprclyed %%, 0 eadh of these

I nked gravure press T30 _and e NP greas 1jmaiT d—byjarrows 158
T%ﬂ Comipe 23758 y ol jumet 11 4 % |
1

Station 125 conprises a pair
134 Press 130 consists of a

and 162, respectivel unetric flowjrate Ermul gi on
del i ver ed to presses j1304&1A03A34 may be |t he sanme or cil fferent.) In: ot her

words, the emul sion i the TTnKed gr 85563130 afnd- 134 at
the sane rate as theéqrﬂ%gg}?onﬁa%g bei ng appl i eg—yqjo the car ?P 114. This

el i m nates enul sion '{bui95% distillediwates syjstem As aniljox cyl i nders 138 and
146 rotate in the di ectgwaﬁ,ﬁyfg;,le &,@I by ar r ows 138 and 146a, tthey act as

rotating doctor bl adés=t= —Spttac—tie—en 6+ re=dur f aces of -
pript plate cylinders 142 and 150 .respectlvely 'and to renove excess

emul si on The emulsion is formed in the same manner as described in Comparative
Example C. The emulsions differ only in the composition of the wax phases. The
emulsion was extruded on to the surface of the substrate in the same manner as
+ described in Comparative Example C. _
The IPPL results for Comparative Example C and Representative Example 3
are shown in Table 3.

Table 3

~ Example C Example 3
Days - IPPL. ' IPPL
0 0.0 0.0
2 -49.1 5.8
3 . 538 6.4
4 56.3 6.8
5 58.1 7.1
71 60.6 7.6
10 63.0 . 8.4
13 65.0 9.2
15 66.0 - .98
17 66.3 10.1
19 66.6 10.2
21 67.6 11.0



fromthe Wi nt 6%' ates of cylinders 142 and 150. The | sion that is
spread on?® PY94RE plate cylinders 142 and 150 (rotating in TH3peWR e
direction as indicated by arrows 142a and 1 50b) is then transferred to
both sides of carrier 110 at nip area 154s5-The anmount of the enul sion
transferred to carrier 110 canbhe controlled by: (1) adjusting the wi dth of
nip area 154 between print |pi2dtd cyli 8d& s 142 andlB50: |k 2) adjusting the
width of nip areas 158 and {16 Het weeB8#ni | ox/|pri AR.0pl ate cylinder pairs
138/ 142 and 146/ 150; (3) the28riint 1meg® reli ¢f (112& ., Vvptl ey depth) of the
print plate on cylinders 14 150, (&) the prim——area (i.e., valley
area) of -the print plate on cylinders 142 and 150; and/or - (5) the print

pattern of the priTh¢ IRFlajgevaitescofl Comparativd ExamplelO@nd Representdvd EMihpieds

. | | h f . . Hé? |
descr | pt 1 on SACHSRTEE o afolrd Bid Fesi mroprmies.of B arigled ot g presen
i nventi on arimvemtion orledthisdegaed,sby entodifying enlyrthg ecompakRivine bf Jthe featerialday's

“in a noistur hgﬁgr i  Qiom; t.article . is p jyn a
tared noi st u-l(r?oeIi I npeﬂrrﬁeeggféﬂégg%?l as:ﬂ%%rm%xﬂgcﬁeb%\%%%ha{@g%éﬁ Lnetég%ﬁtdéﬁ ?1%’?"% th
the articl e polar phase getention bipthe artigle. AAll othen thingbeing equsl sthe represeptativeabl "
means that | ggsletwillivethth fllcRmote flald tol Kesreleabed difing IRPGARAS BRIk Ner resul ts

under these conditions. The container is sealed and placed in a 125

- 37 - Coven for 6 days. (Sealing is confirmed by a weight |oss of |ess
than 10 mlligranms after the container is renoved fromthe oven.) The cap
is renoved and the weight of the container .and article is taken as the day
zero weight. The opened container and article is then placed in a 72[err]F,
50% relative humdity environnent. The container and article weight is
nmeasured periodically (e.g., once a day) for 28 days. At the end of the 28
day period, the container and article are placed in a 212[err]F




oven for 24 hours. The weight of the container and article is then neasured
and t his weimhssass recorded as the base wei ght of the cont apoeapmmioss
article. The |oss of internal phase is then cal cul at ed accordi ng to the

foll ow ng fornul as; “Total inter phase wei ght = day zero wei ght

- base wei ght Internal Phase Los# at day (x) (day zero wei ght -
day (x) weight) - Percent Internal Phase Ioss | nt ernal Phase
Loss/total internal phase weight* 1 00% The IPPL[err] value is the
Percent | nt drnal Afwetdike clesning adisledeoptprising: 2. Internal Polar Phase

Rel ease ) To study tar&gﬂfé t.of fluid released fromthe internal

pol ar phase under pressure, ol I owi ng steps are perforned on test
articles. 1. Ab aﬁecpmlés@n applied &o jthe sarriendthenemulsisini comprising a

pl exi gl ass sheet. centinfiof® lekftnill GRhpHlaP h&e dhd A iflerd ?ﬂ alléﬁasbn In
di anet er wei ghi ng 5130 p nds per

rov 1.4 PLI
| i near inch) of force, |§‘spf}'§?‘¥a’&%€§¥tm“l °“p°larpﬂ&?e test article,
rel easing a portion ofch‘al‘uetGmE¢Imﬂiat ﬁmleanulﬁbnsempﬁsdsm least 38%, by weftiill Si on.

cvaporate e 8 S%E?‘a* @r?se%gh?ﬁ*‘*& é@%&aﬁ’ﬂ 4 B B i o

4. The test article is ngB?r'i'gﬂ and wei ghed to obtain the
conpressed article weight. 5. The test article is pI aced in a
212[err]F oven f urg. The wejg of the est article is
t hen measur &d %Wgtqa@ g?ﬂm’}%m‘é’l&f{}cg@“h% ¢hagactprized in that the articlghaght  of

the articlean IPPL28 walusiof et 1morer tiughSW»apeefereblyaMdmbra/@mam 49%, imprer der
to cal cul ate e nd ndar.d devi a t
measur.enent $F drably Jo%%iore than 39%, mﬂfﬁ HF eﬁi’é‘ég %P@a‘b 3@?"08‘-‘*‘6?"’1@{3&? est. -

article is aotowréthen 18%ording to the fol lowing formulas:  ~ ° Total
pol ar phase wei ght (test) :_t,ared article weight - base weight

3. The wet-like cleaning article of Claim 1, characterized in that the article has
an JPPLyg value of from 10 to 60%.

4.  The wet-like article of any of Claims .l -3 .characterized in _that the article has
an IPPR value of at least 50%, preferably at least 60%.

This Sheet Has Been R eplace

N IIIl

b. an emulsion apphed to the carrier, the emulsion comprising a
continuous external nonpolar phase and an mtemal polar phase
dispersed in the external nonpolar phase; N

characterized in that the emulsion comprises at least 38%, by weight,

internal polar phase and further characterized in that the article has an
- IPPR value of at least 30%.

5. . A wet-like cleaning article comprising: , ,II,I'
a. a carrier; and '

6. The wet-like arﬁcle of any of Claims 1, 2, 3 or 5 charactérized in that the
article has an IPPR value of at least 40%, preferably at least 50%, more preferably at
least 60%, more preferably least 70%.

7. The wet-like article of any of Claims 1, 2, 3, 5 or 6 charactenzed in that the
article has an IPPR value of from 30 to 90%.

WITMITNNT - 7o siieer as aeen

REPLACED




38 g ar phase rel eased'(test) = tared article \%191;&38/01?8?

corrpresse‘c)jy artll cl'e wei ght % Pol ar phase rel eased (test

phase rel eased / total polar phase weight * 100

correct for internal polar phase rel ease4gue to evaporation from unbr oken
emul sian, the followi ng steps are perfornmed. 1. Atared control
article is p8acedAiwealilEﬁ)¢leamr}ghmubrcohmnsﬁg m nutes to- evapor at e
internal polar phase rgle ra%n t he emul si on. 2. The control

article is renoved fromt e ovén and wei ghed to obtain the.
correction article wei §htanemulsion agpliethte the parriet, the ¢rnalsion icomptisingtd i n a

212[err] F oven for 24 houly. ff&iet 2ved 0% 9fa contmuouf solidifié&a @)&Eﬁﬁ{)ﬁodgﬁla}he

nmeasured and this weight 1S recorded con

of the article. 4. St acwnpewa%rgrlm mptesiabhaving & peaknpelting
order to cal cul ate an aver agepoint of from 30°«mdo S0B0AAd G §skRvhd lal Nppid Mhatbri

measur enments. The conty %&M ter ar thelsef %P g?sogs\éﬁélrjg%ol

cal cul.ated according to the ]
wei ght (control) = tared contqharacemzedlm tlm:l tjistseeoﬂ:hhpad material has amabht

Pol ar phase rel eased (cont rolr)lemné a‘{aﬁﬁq ﬁﬁmsr g{ I)}é}'étt 1154(9 ép@#ﬁh{&m tﬁgﬁ%ggt I on

article
rel eased (control) = pol ar pHH%lE“gEP@é§§ﬂle/ﬁf§t iid mpteriak phase

wei ght X 100. % @) dForm!BBSR 9BestdCinfermil %Fa?%hse‘dx‘i/%?ﬂd% tRpase

rel eased (test) - | ar phase
rel eased (control) external nonpolar phase; and
(3) an effective amount of an emulsifier capable of forming the

eemulsion when the external nonpolar phase is in a fluid state;
characterized in that the article has an IPPLg value of not more than

60%.

_ _ This Sheet Has Been Replaced
9. A wet-like cleaning article comprising: . I IIIII IIII” I |I| 'll
a. acarrier; and o
b. an emulsion applied to the carrier, the emulsion comprising:

(1) from 2 to 60% of a continuous solidified external nonpolar
phase comprising a waxy hpld matenal having a peak
melting point of 30°C or higher;

(2) from 38 to 97% of an internal polar phase dispersed in the
| external nonpolar phase; and |

(3) - an effective amount of an emulsifier capable-of forming the
emulsion when the external Inonpolar phase is in a fluid state,
the emulsifier having a melting point of at least 35°C; .

characterized in that the article has an IPPR value of at least 30%.

10.  The article of any of Claims 1-9 characterized in that the carrier is selected
- from the group consisting of woven materials, nonwoven materials, foams, sponges,

battings, balls, puffs, and films.

11.  The article of any of Claims 1-10 charactenzed in that sald carrier is a paper

web | lllllll Ny HII. i

THIS SHEET HAS BEEN
REPLACED




As used herein, the IPPR value of an article is the % Pol ar phase rel eased

(corr.) vWQR/0658, Specific Illustrations and | PPL an@#CrBp¥8/01099
Properties of Wet-Li ke C eaning Articles According to the Present
| nventi on 48 .- 39 -

Conpar ative Exanple A and B Enul ston Preparati on An

ooy ot ve B2 P iRyl ¥ Ciim @Lﬂ&x&&%&w Y B ShSig, poi o e it
Per cent age lipid matenal is frem 30 toH08E; and tmxpeak melting ppirtnaf the second4lipid%o

g SB (r) 0a/hl & Pighterial RPER)6S to 85°C and fRhérCchelaetefizbd ﬁn%‘ée‘the seﬁonfl‘fig]dg:ﬁgtgﬁal

10 grans  hasa pg?at( 53986"3 pml ttﬁat 1s BB\’/F%?%} (hgrester, mthe peak meliingrpoins of

2.00% the firsf Bjid natérish CP1215 (I Cl anerica) 5 grans
0.5% Aqueous Phase of: 885 grans 88. 5%
97.5% di still ed water 0. 1% Na2SO4

13.  The article of any of Claims 1-12 characterized in that the external nonpolar
phase has a peak melting point in the range of from 40° to 80°C, preferab]y from 60°
to 70°C.

14, The article of any of Claims 1-13 characterized in that the emulsion comprises
from 3 to 30%, preferably from 4 to 15%, of said external nonpolar phase and from
67 to 96%, preferably from 75 to 95%, of said internal polar phase.

15.  The article of any of Claims 1-14 characterized in that the emulsion comprises
an emulsifier that is selected from the group consisting of sorbitan-containing
emulsifiers, glycerol-containing emulsifiers, alkyl-grafted silicone copolyol emulsifiers,
and mixtures thereof, characterized in that when the emulsifier is an alkyl-grafted
silicone polyol it has the followmg structure:

CH3 ?I'Ig CH, This Sheet Has Been Replaced
e S“’){ S‘*’}( coreore® (AN
CHR3 .

CH3 CH,/, CH,

y in
) |
| lc':mz? 'J)—-(CHz—CHz—O)a(CHz——éH——O)b—RS

CH, (CH, (':Hz CHy\ [ CH;\ CH,

R—Si-0 §i-o _ $-0 éi-o_ éi—(_) $i-K!

S \® |\ \Cu ) G, b,
Er2

(B—-(CH;CHZ—O) (CHz—éH—O)b—R

where 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 16 to 35

carbon atoms; R3 is independently selected from hydrogen and aliphatic radicals
I —
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0. 3% GI y dgsy 0. 1% Na4EDTA e
99%6%5% formul ating t the I{B%Mog&]

d yco he aqueous phase corrponent

|ngred| ents are added to the distilled water and then heated to 160[err]F
(71.1[err]C). The remaining five lipid pkfise ingredients are heated, with
mxing to a tenperature of ~1 90[err]F (87.7[err]C) until nelted.: The pol ar
i nternal phabavigg il todneaobaw atemsewhich cah be different doredch differeht RiRaienitR4Rd i n

ow apecd sebh CrenliBr She Bt grotd ngre%@%’r‘s B W5 iahl, FRntEyisching T
cont i nued unedversehireagtives with ther ingredienty theoemelsifiem is thtabllBelaildndm m;t an
increase in iﬁ'té’fé?&'\ﬁfh 3he fermiion  6F hd mga?ﬁpél?m]ﬁgﬁﬁgﬁ?at v l{}rse R

| nstrunents rotat C Vi sconet er

Exanpl e was @lg’%}‘ ?@B‘é‘ post g%‘ﬁé?el%{?ﬁgtf‘feél"é“ Apgredientsithe emulsifisr | lsl}Pose
cutJ to 12 i nstabilide and. d&senmmﬂtenfmsmeﬂexfdmﬁﬁdnmf tie ofgandpslly ﬁIanﬁeiidl t he
substrate in syringe .and._needl e
arrangement . pﬁlﬁ wéé?b’ggﬁg&stbgf Zéng (?ezai%?g 38? +gyéf %[lﬁsgf@aa'ﬁd t he
-40 - assendity O,sb i510:t0AP; £ s %twé;[mdrt}l@rmafbxs ﬁ‘oméOJGOrtutlﬁﬁ 0.Enul si on

beads are extruded at 1/4 in. intervals and applied over a six inch w de by
ei ght inch long region. Six sanples are prepared and allowed to cool at

roomtenperature for at |east one hour, prior to performng the breaking
test. This tinme is necessary to all ow U}mumﬁmlr" of the emul sion
conponents prior to breaking. The sub | ded to attain the
three layer systemw th dinmensions of 12 |n * wei ghed and pl aced on

a sheet of plexiglass. The article's IPPR vaI ue |s determ ned i n accordance
with the above procedure. ' :

This Sheet Has Been

T

THIS SHEET HAS BEEN
~ REPLACED '




In addition to the ermul sion fornmed above, a second conparative exanple .
( Conpar at weesdkeesagpl e B) was perforned using the sane fornul 2CAABIgW10%edur e
above. The only change to the formul gs5s the use of Dow Comi ng 5200 in

pl ace of the Dow Corning 2-5759-13140-112A. The I PPR data for these two
conparati ve exanples are summarized in Table 1 bel ow.

Representative Exanple 1 Emul si on Preparation
An enmul sion is prepared fromthe foll ow ng ingredi ents shown bel ow
| ngredi ents Amount (gm Per cent age Yel | ow Cer esi ne
Wax 40 grans 4. 00% (Strafl & Pitsch SP983)
White Ozokerite W TS A%~ (Strahl & Pitsch
SPI  190) Pet fol at um/10 gr ans 1. 00%
Dow Comi ng 2-5733} 20 /gr ans 2. 13542- 96
CP1215 (1Cl Ameri 5“}:1r ans & DAqueous Phase of
885 grans B8. 5 N 97.5 p 0.1%
Na2SO4 0. 3% d ydant Pl us Na4EDTA
2. 0% Propyl ene d ycol Q
LN
R &o/ ¥
7o) by o
/ )

==

ap

o5==]

B,

Q .
©

T
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-41 - wclﬁgm?nerml sion was forned in the way described i RpcgampaiRbs Ve
Exanpl e A e Substrate and article preparation are the sanme as descri bed
in Conparative Exanple A I n addi2f/%n to the enul sion fornmed above, a
second representative exanple (Representative Exanple 2) was perforned
using the sanme fornula and procedure above. The only change to the formula
was the use of Dow Corning 2-5733-13542- 100 in place of the Dow Corning

2-5733-13542- 96. The I PPR data for the conparative and representative
exanples is provided in Table 1. Table 1
Sample AB 1 2 Waxes SP983 4. 00%
4.00% 4. 00% 4.00% SP1 190 4.00% 4. 00% 4. 00%
4.00% Pet rol at um 1.00% 1.00% 1.00% 1.00%

Enul sifiers Dow Cor ni ng 5200 2.00% Dow
Corning |lot #1 12A 2.00% Dow Corning 2-5733 lot #

2. 00% 13542-96 Dow Corning 2-5733 lot #

2. 00% 13542-10 CP1215 0. 50% 0. 50%
0.50% 0.50% &]ueous Phase Tot al 88.50 88.50 88.50 88.50
Aqueous Conponents N Distilled Water 97.50 97.50 97.50

97.50 N Sul fate . 0.10% 0.10% 0. 10% 0. 10%

Hno
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0. 1% EDTAyo 99/06523 0.10% 0.10%0.10% 0.10% pCT/fBodMdsb ydant

Pl us 0. 30% 0. 30% 0. 30% 0. 30% Propyl ene d ycol
2.00% 2. 00% 2. 00% 2.00% reaki ng Data | PPR Val ue
23.4% 34.8%52.5% 62.3% St andard devi ation 6.6% 5.8%
3.8% 16.7% - 42 -

The results of Table 1 indicate that e, @ ticles of the present invention
rel ease nore fluid during in-use vvipiﬁ/& can be seen fromthe
conmparison, the selection of different enmulsifiers alone in Representative
Exanples 1 and 2 provided significantly inproved polar phgge rel ease
conpared with Conparative Exanples A and B. Thus, all othgr things being
constant, the ermulsion of the article delivers nore liquWd under typical--
use conditions. - 43 -
Conpar ati ve Exanpl efGC T as a 9.5 | b/
3000 ft2 paper subs 2in. x 12 in
A) Ermul si on Prepa mthe foll ow ng
i ngredi ents shown i

Y

FIG.3
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bel ow WO 99/06323

I ngredi ents

WX 18
Pet rol at um ( Fi sher)
2-5759- 9
Agueous Phase
distilled water

i ngredients (yell ow ceresine wax,

Amount (gm

6%
3

Tabl e |1 PC1/1B98/01097
Per cent age Yel | ow Cer esi ne
(Strahl & Pitsch SP983)
1% Dow Cor ni ng
3% 13140- 103A
270 4/5 90% 95%

5% pr opyl ene gl ycol

The |ipid phase
petrol atum and Dow Corni ng

2-5759-13140- 1034f7are heated and stirred in a 500 m stainless steel

beaker to a tenperatur
pol ar phase conp

i nt er nal

of

ent

~180[err]F (82.8[err]C) until

mel ted. The

is prepared by adding 13.5 gm of Propyl ene
led water to a 500 m glass beaker,

f ol | owed

G yco
by m xing. A portiof
containing the lipi

160[err]F (71[err] Q
rpmwhile all ow ng

formation is noted

nmeasured by a Brook
of the polar phase

160[err]F (71[err]C
remai ni ng pol ar pha
noti ced by a dramat
emul sion i s extrude
usi ng a Pam 600 hot
0.7 nm di aneter.

and 256.5 gm of disti

(J00 g) ©
d phase conpod
and then m
e ingredie
Oy\La—dr~anat /¢
iy¥| pOTE

Rd then al

nel t fadhes|

t:ﬁ;:Lf

Yonal . F
be add¢d with m xi ng. The t4

o] porated I n

SO|UtIOl

| ar

4"

i n&y ease i n/vi
Vi schne

ool whi
X he emul

| owed to

n the vié

. oetLZELngEp\e

c05|ty of th
surf aceof the substrg

(s added
ure|
T

to the beaker
5 heated to

D" m xer at 500
h forns. This
2000 cPs as

[ the renmni nder
is adjusted to
ntil the

5 wi |l again be
Fe. The
pntinu beads
a nozzl e of

ﬁ&

Yl .U 2N

FIG.4

SUBSTITUTE SHEET (RULE 26}



-44 - w0 99/06523

the foll ow ng ingredients shown bel ow.

Representative Exanple 3 PCT/1898/01099
representative enul sion useful in the present invention is prepared from

I ngredi ents

Amount (gm Per cent age Yel | ow Cer esi ne Wax 9
3% (Strahl & Pitsch SP983) Whi te ozokerite Wax
9 3% (Strahl &ft¥ch SP 1190 Pet r ol at um
(Fi sher) 3 1% Dow Cor ni ng 2-5759-
9 3% 13140- 103A Aqueous Phase
270 90% 95% distilled water 5%
propyl ene gl ycol manner as
y in the

conposition of the wax phases. The enul g1 on was extruded on

The emul sion is fqg d in the sane
described in Conparative Exanple C. Th?;yﬁﬁ ons differ onl

of the substrate in

The I PPL results fof

shown in Table 3.

Conmparative Repregsentafive

Exampl e 3

430 —

to the surface

+t ha canmo. nmannar...ac’lZdoceri had 1n _Caoanmnar.at
C IO TCATT TTLAl T A UL LB AYA Y] LI ) w]l’.’u AL

Conpa

Tabl £ 3

| PPL

tiv

AN

| ve Exanple C.
e Exanple 3 are

Exanple C

422

|
|
FIG.5A P

fa A ]l
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oo coc0agey

0 0.0 2 49.1 \POS
3 * 53.8" 6.4 4 56. 3 .
5 58..1 7.1 7 60. 6 7.6
10 63.0 8.4 13 65.0

9.2 ' 15 66. 0 9.8 17

66. 3 .. 10.1 19, 66. 6 10. 2

21 . 67.6 11.0 ma-

- 45 - " 24 67.9 11.3

26 9
12.6 Oy s, i B o i, sy 2 v e gt se®
RepresentatlvmmEm@mpmmmmmﬁﬂnnmmxe&&Bw¢mgpnpﬂnved fluid retention
‘properties of the articles of the present invention. In this regard, by
nodi fying only the conposition of the external nonpol ar phase of the
emul si on, significant benefits AMMARYOF hH] YENd nt er nal pol ar phase
retention by the article. Al other things belng equal , the representative
article will be Presentiinyention selatps tod axtigled arsefid] imacleansiogr amtgparhwlaﬂypwetglke

process. cleansing wipes and toilet tissue. These articles are essentially dry to the touch prior to use,

but deliver liquid when subjected to in-use shear and compressive forces.

According to one aspect, the invention provides a wet-like cleaning article comprising:

a. a carrier; and
an emulsion applied to the carrier, the emulsion comprising a continuous external
lipid phase, wherein the external lipid phase comprises at least two lipids having
different melt characteristics, and at least about 50% of the external lipid phase melts
at or above 50°C.; and an internal polar phase dispersed in the external lipid phase;
and an effective amount of an emulsifier capable of forming the emulsion when the
external lipid phase is in a fluid state, wherein the emulsifier has a melting point of at
 least about 35°C.;

wherein the emulsion comprises at least 38%, by weight, internal polar phase and
wherein the article has an IPPL,s value of not more than about 60% and an IPPR
value of at least about 30%.

According to a second aspect, the invention provides a wet-like cleaning article comprising:
a. a carrier; and

an emulsion applied to the carrier, the emulsion comprising:

€y from about 2 to about 60% of a continuous solidified external lipid phase
comprising a first lipid material having a peak melting point of from about 30
°C. to about 60 °C. and a second lipid material having a peak melting point of
from about 50 °C. to about 90 °C., wherein the second lipid material has a
peak melting point that is at least 10 °C. greater than the peak melting point
. of the first lipid material;
) from about 38 to about 97% of an internal polar phase dispersed in the
external lipid phase; and

REPLACEMENT SHEET

16 Jan 2002




46 1. © Awet-like cleaning article conprising: a. a

carrier; and - b. an enulsion applied to the carrier, the
enul si on conprising a continuous external nonpolar phase
and an internal polar phase di spersed in the external
nonpol ar phase; ° characterized in that the enul sion conprises
at | east 38% by weight, ifernal polar phase and further
characterized in that the article has an | PPL[ err] val ue of
not nore than 60% 2. The wet-like cleaning article of Caiml,

characterized in t®ht t#eflastiveamount-of ag gmplsifier eqnay’le\saﬁfmmgfthﬁgpulm aheman
50% preferably not norge Lhanartf Cishh &f fifid Neate, WilerdRlife LRAREARAs 407 €
preferably not -more than 20@6ang¢21g?% gra 1not norém?ﬁan 10% %i -

The wet-1ike cleaning aﬁ“’lﬂtﬂ@"ﬁi’f@ﬂ%@ﬁrﬂb@t3é tacterized in that the article
has an | PPL[ Wﬂé}eldlﬁé WRicRlhad EPIBPLY, VaRieRP XDt moré than ab(;mgo%hd% E% Vaﬁl*ecdf%t of

any of Clains 1-3 characterized In that the article has an a ue of at

| east 50% preastabaw30%at | east 60% _ a. a carrier; and
b. an enul sion applied to the carrier, the enul sion conpr|3|ng a
continuous ek t@griﬂ?d ﬁ'{ge&hﬁé %&Eﬁ’o@ﬂ‘oﬁﬁésea{ Rt lll&oél@al}n & comprising:
di spersed in the external npol a arac erirzed®in

that the enulsi on a¢aiehiaBks at Ieast 38% by wei ght, i nt er nal
pol ar phase gnd f‘dﬁ%ﬂﬁ!&mﬁ%ﬂﬁ&%b &htflerl the bd@ikioh BSmHishdgt! € has an

| PPR val ue of at | east

) from about 2 to about 60% of a continuous solidified external lipid phase
comprising a mixture of waxy lipid materials having different melt
characteristics and having a peak melting point of about 30 °C or higher;

2 from about 38 to about 97% of an internal polar phase dispersed in the
external lipid phase; and

3) an effective amount of an emulsifier capable of forming the emulsion when
the external lipid phase is in a fluid state, the emulsifier having a melting
point of at least about 35°C.; -

wherein the article has an IPPL,g value of not more than about 60% and an IPPR value of at
least about 30%.

Methods for measuring IPPL,; and IPPR values are .described in detail in the
Test Methods section below. Briefly, the IPPLys value is measured by exposing a test article
to 125"F for 6 days in a moisture impermeable container prior to measuring the amount of
fluid that is lost over a 28 day period when the test sample is exposed to controlled

conditions.

With respect to prior applications directed to emulsion-containing  articles,
Applicants have improved significantly upon the ability of the emulsion to retain liquid
during storage, and also have improved on the ability of the emulsion to relinquish that liquid

during use. While each of the respective properties of liquid
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6. .Thé wet-like article of any of Claims 1, 2, 3 or 5 characterized in’
that the article has an | PPR value of at least 40% preferably at |east
50% nore preferably at |east 60% nore preferably | east 70% 7. The
wet-like article of any of Clainms 1, 2, 3, 5 or 6 characterized in that the
article has, an I'PPR value of from30 to 90%

47 8. A wet-like cleaning article coagrising: a. a
carrier; and "b. an emul sion applied to the carrier, the
enmul si on conpri si ng: 1) from2 to 60% of a continuous
solidified external nonpol ar phase conprising a
first lipid material having a peak nelting poi nt of

from30[err]Cto 60[err]C and a second a lipid materi al

havi ng a peak dewetrike gleaning asticle eomprisdigsrr 1 C to 90[err] C,
characterized in thg%a&{égaﬁgcond lipid material has a peak
melting point that I's at ’l'east 10[err]C greater than the peak

mel ting point &f thenfénndsion igpptedras ethé adatrier, the emulsion comprising ) corftin@Bus38

to 97% of an internal, po] ar, phase dj spersed in e. .
ext ernal nonpol ar pﬁ’gg'g’?i gﬂ’dl phase, wherein the extematl?@}d Phesecsongrrises; at leasfuiie of

an enul sifier capabligidefhavitigtilférdnfSmelt characteristics, and at least abSHU589:08f e
t he external nonpolar phase is in a fluid state;

characterized in thextempk lipid phase melts ah or Riboyer30fCy sndearvfintewel polae phasen
ggoe/oet Has Been Répl gig%%-sedgi.n the e%\tevmveag !ipildk%ha(s:?;eagﬁiar?gefgef Fyec?rgo%xgrﬁg raf’sﬁ%s.’iﬁ&hl >
a. a carrier; and capable of forming the emulsion when the external lipid phase is in a fluid state,
wherein the emulsifier has a melting point of at least about 35°C.;
wherein the emulsion comprises at least 38%, by weight, internal polar phase
and '
wherein the article has an [PPL,; value of not more than about 60% and an IPPR

value of at least about 30%.

2. The wet-like cleaning article of claim 1, wherein the article has an IPPL,; value of not
more than about 50%.

3, The wet-like cleaning article of claim 2, wherein the article has an IPPL,gvalue of not
more than about 40%.

4. The wet_-like cleaning article of claim 3, wherein the article has an IPPL,; value of not
more than about 30%. '

5. The wet-like cleaning article of claim 4, wherein the article has an IPPLg value of not
more than about 20%.

6. The wet-like cleaning article of claim 5, wherein the article has an IPPL; value of not
more than about 10%.

7. The wet-like cleaning article of claim 1, wherein the article has an IPPL,; value of from
about 10 to about 60%.
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b. an.emll sion applied to the carrier, the enulsion conprising:
(1) from2 to 60% of a continuous solidified external nonpol ar
phase conprising a waxy lipid material having a peak

mel ti ng point of 30C or higher; (2) from38 to 97% of
an internal, pol dr phase dispersed in the ext er nal
nonpol ar phase; and (3%7- an effective anount of an

enul sifier capable of form ng the enul si on when t he
external nonpolar phase is in a fluid state, t he

emul si fi eB. haviThe wet-like eleaningatigle ofclaim 7, ahereisibp artidlechas an IPPLyg value of from
characterized | ozl cl e has an | PPR val ue of at |east 30% 10.
The article of hgbr%%ﬁg?o%bgﬂt%}&lﬂ characterized in that the carrier is
selected fromthe group consisting of woven materials, nonwoven materials,

f oans, spéngesTheaket-likgarticleadfl dainp UilRrein e drtitlethas an IBPR vallB @fat 1dast #off
any of C ains % O characterized in that said carrier is a paper web.

48 12. TR®%article of Claim8 characterized in that the peak nelting
point of the first lipid material is from50 to 60[err]C and the peak

int of the | at e from 5 ;
Furt hor Ghoy act o VSEURF AR of G 0 wABRAT b kol ATIPYR VAlGE BBt lehir ot

melting point 604t is at |east 15[err]C greater than the peak nelting point
of - the first lipid material. The article of any of Clainms 1-12

13.
porn o 1" SO AR AR R i R T 1 T e
70[err] C. ~ 40%.

"12. The wet-like article of claim 11 wherein the article has an IPPR value of at least about
70%.

13. The wet-like article of claim 1 wherein the article has an IPPR value of from about 30
to about 90%. '

'14. The _wet-like article of claim 13 wherein the article has an IPPR value of from about 40
to about 90%.

15. The wet-like article of claim 1 wherein the article has an IPPL,3 value of not more than
about 50% and an IPPR value of at least about 40%.

16. The wet-like article of claim 15 wherein the article has an IPPL,g value of not more than
about 40% and an IPPR value of at least about 50%.

17.  The wet-like article of claim 16 wherein the article has an IPPL,; value of not more than
about 30% and an IPPR value of at least about 60%.

18. The Wet-like article of claim 17 wherein the article has an IPPL,3 value of not more than
about 20% and an IPPR value of at least about 60%.

19. The wet-like article of claim 18 wherein the article has an IPPL,5 value of not more than
about 10% and an IPPR value of at least about 60%.
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14. The article of any of Clains 1-13 characterized in that the enulsion
conpri ses from3 to 30% preferably from4 to 15% of said external
nonpol ar phase and from 67 to 96% preferably from75 to 95% of said

i nternal pol ar phase. 15. The article of any of Cdains 1-14
characterized in that the enul sion conprises an enulsifier that is

sel ected fromthe group consisting of so##itan-containing emul sifiers,
gl ycerol -containing enul sifiers, alkyl-grafted silicone copol yol

emul sifiers, and m xtures thereof; characterized in that when the

~emulsifier is an alkyl-grafted  silicone polyol it has the follow ng
struct ure20.  The wet-like articlp of elpim 19 whereintheaetiql hasran IPBLa ivabieiof hott tnore than

radi cal havi ng?%g?bwaﬁﬁfﬁgﬁﬂ o@?@t%&nﬁfh"%an be different for each

different |oca s an alrphatrc ra aving from16 to 35
carbon atons; R3 is independently selected from hydrogen and aliphatic
radicals 21. A wet-like cleaning article comprising:

a. a carrier; and
b. an emulsion applied to the carrier, the emulsion comprising:

(1)  from about 2 to about 60% of a continuous solidified external lipid phase
comprising a first lipid material having a peak melting point of from
about 30°C. to about 60°C. and a second lipid material having a peak
melting point of from about 50°C. to about 90°C., wherein the second
lipid material has a peak melting point that is at least 10°C. greater than
the peak melting point of the first lipid material;

(2)  from about 38 to about 97% of an internal polar phase dispersed in the
external lipid phase; and

(3)  an effective amount of an emulsifier capable of forming the emulsion
when the external lipid phase is in a fluid state, wherein the emulsifier
has a melting point of at least about 35 °C.;

(4)  wherein the article has an IPPL,s value of not more than about 60% and
an IPPR value of at least about 30%. |

22.  The article of claim 21 wherein the carrier is selected from the group consisting of

woven materials, nonwoven materials, foams, sponges, battings, balls, puffs, and films.

23.  The article of claim 22 wherein s aid carrier is a paper web.

24.  The article of claim 21 wherein the peak melting point of the first lipid material is from
about 50 to about 60°C. and the peak melting point of the second lipid material is from
about 65 to about 85 °C.

25.  The article of claim 24 wherein the second lipid material has a peak melting point that is
at least 15 °C. greater than the peak melting point of the first lipid material.

—_—
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49 haying 1 to 3 carbon atonms which can be different for each different

|l ocation; R4 is an organi ¢ or organosil oxane group which contains no

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

enul sifier is to stabilize and does not interfere with the formation of the
or ganopol ysi | oxane- pol yoxyal kyl ene; R[err] is a termnal group which is not
adversely reactive with the ingredients-de emulsifier is to stabilize and
does not interfere with the formation of the organopol ysil oxane- _
pol yoxyal kyleng; x is 1 to 100; y is O to 600; z is 1to 100; x +y + z is
at |east 20; alheaticlefpaim2] wheyeinghelextersal kipid phesethas apdak meltingtpott di the: b

I's from 20: 80 ; 0 0
1311191111 b 1 g P rotp aout 40°C to about 80°C.
27.  The article of claim 26 wherein the external lipid phase has a peak melting point in the
range of from about 60 °C about 70 °C.

28. A wet-like cleaning article éomprising:

a. a carrier; and

b. an emulsion applied to the carrier, the emulsion comprising:

(1)  from about 2 to about 60% of a continuous solidified external lipid phase
comprising a mixture of waxy lipid materials having different melt
characteristics and having a peak melting point of about 30 °C. or higher;

(2)  from about 38 to about 97% of an internal polar phase dispersed in the
external lipid phase; and

(3) an effective amount of an emulsifier capable of forming the emulsion
when the external lipid phase is in a fluid state, the emulsifier having a
melting point of at least about 35°C.; .

wherein the article has an IPPL,3 value of not more than about 60% and an IPPR value
of at least about 30%.

29.  The article of claim 28 wherein the carrier is selected from the group consisting of
woven materials, nonwoven materials, foams, sponges, battings, balls, puffs, and films.

30.  The article of claim 29 wherein said carrier is a paper web.

31.  The article of claim 28 wherein the emulsion comprises from about 3 to about 30% of

said external lipid phase and from about 67 to about 96% of said internal polar phase.

32.  The article of claim 31 wherein the emulsion comprises from about 4 to about 15% of
said external lipid phase and from about 75 to about 95% of said internal polar phase.

33.  The article of claim 28 wherein the waxy lipid material has a peak melting point in the
range of from about 40 °C to about 80 °C.
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34.  The article of claim 33 wherein the waxy lipid material has a peak melting point in the
range of from about 60 °C about 70 °C.

'35.  The article of claim 28 wherein the emulsifier is selected from the group consisting of
sorbitan-containing emulsifiers, glycerol-containing emulsifiers, alkyl-grafted silicone
copolyol emulsifiers, and mixtures thereof. -

36. Thé article of claim 35 wherein the emulsifier is an alkyl-grafted silicone polyol of the
following structure:

»g%f e
‘Cﬂs R? . fﬂ,

o (‘?ﬂz-a‘z'—o)-(cﬂr—c,:ﬂ—o)..~xs

st

O (G G~ 0),(Cl—CH—O)y—55

where R; is an aliphatic radical having from 1 to 25 carbon atoms which can be different for
~ each different location; R, is an aliphatic radical having from 16 to 35 carbon atoms; Rj is
_ independently selected from hydrogen and aliphatic radicals having 1 to 3 carbon atoms which
can be different for each different location; Ry 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 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+zis at least 30; ais 410 40; b is
0 to 40; c is 0 to 5; and the ratio of a:b is from 20:80 to 100:0. ‘
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