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(57) Abstract
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nost commonly used post-defecation anal cleansing product. These dry tissue
products are usually referred to as "toilet tissue" or "toilet paper.”
The perianal skin is nmarked by the presence of fine folds and winkl es

(sulci) and by hair follicles which make the perianal region one of the
nmore difficult atom cal areas to cleanse. During defecat} )
matter iIs excre‘fv&f-”(’#r‘%)ugh t he anus and tends to accunul atﬂmﬁm to
reach | ocations such as around the base of hairs and in the sulci of

the skin's surface. As the fecal matter dehydrates upon " exposure to the
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ti ssue paper, it adheres nore tenaciously to the skin and hair, thus making
subsequent renoval of the remaining dehydrated soil even nore difficult.
Failure to renove fecal nmatter fromthe anal area can have a del eterious

ef fect on personal hygiene. The fecal matter renmining on the skin after
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W pi ng pressure causes pain and can further irritate the
BACKGROUND OF THE INVENTION

Cleansing the skin is a personal hygiene problem not always easily solved.
Of course, the common procedure of washing the skin with soap and water works
well, but at times may be either unavailable or inconvenient to use. While soap and
water could be used to clean the perianal regioh after defecation for example, such a
procedure would be extremely burdensome. Dry tissue products are therefore the
most commonly used post-defecation anal cleansing product. These dry tissue
products are usually referred to as "toilet tissue" or "toilet paper.”

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



skin. Attenpts to inprove soil renoval by increasing the w ping pressure
can result 25 In intense pain. -Conversely, attenpts to mnimze

di sconfort by reducing the W ping pressure result in an increased
amount of residual fecal matter left on the ski n.

Conventional toilet tissue products used for anal cleaning are essentially
dry, | oWRPEHE8Ey t i ssue papers that rely exclusively ORFHEOHMMEal -
processes to renove 30 fecal matter frompthe perianal skin. These
conventional products are rubbed against the perianal skin, typically
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20  insufficient post defecation cleaning, they have greater difficulty in achxevmg a
satisfactory level of soil removal. Anal disorders generally render the perianal
region extremely sensitive and attempts to remove fecal matter from this region by -
wiping with even normal wiping pressure causes pain and can further irritate the

skin. Attempts to improve soil removal by increasing the wiping pressure can result
25 in intense pain. Conversely, attempts to minimize discomfort by reducing the
wiping pressure result in an increased amount of residual fecal matter left on the
skin.
Conventional toilet tissue products used for anal cleaning are essentially dry,
low density tissue papers that rely exclusively on mechanical processes to remove
30  fecal matter from the perianal skin. These conventional products are rubbed against
the perianal skin, typically with a pressure of about 1 psi (7 kilopascals) and
basically scrape or abrade the fecal matter from the skin. After the first few wipes,
the upper portion of the soil layer is removed because the wiping process is able to
overcome the soil-soil cohesive forces that exist within the fecal matter. A cleavage
35 is thereby created in the soil layer itself with the upper portion of the fecal layer
“ being removed and the lower portion of the soil remaining adhered to the perianal
skin.



These noi stenabl e tissue products usually have tenporary wet strength such
t hat they are flushable. However, the users of these products have to
separately wet the ti ssue, which can be inconvenient. It is also
difficult to get the desired noisture 20 | evel with such products. Al so,
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useful in removing perianal soils. These cleansing wipes comprise a substrate
25  material (e.g., a nonwoven) that is treated with a water-in-lipid emulsion. These
wipes have a number of significant advantages over prior cleaning products,
especially when in the form of wet-like cleansing wipes used to remove perianal
soils. These articles release significant quantities of water during use for
comfortable, more effective cleaning. The continuous lipid phase of the emulsion is
30  sufficiently brittle so as to be easily disrupted by low shear contact (e.g., during the
wiping of the skin) to readily release this internal water phase, but sufficiently tough
at elevated temperatures where the lipid is melted to avoid premature release of the
water phase during the rigors of processing. The continuous lipid phase of these
articles is also suﬁicientl); stable during storage so as to prevent significant
35  evaporation of the internal water phase. The normal tensile strength and flushability
properties of these articles are not adversely affected when treated with the high
internal phase inverse emulsions of the present invention. As a result, users of these



products for cleaning that offer the benefits provided by the cleansing

W pes descri bed in the above co-pending application, but which
require treatnent with reduced | evels of emulsion. This would
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The present invention relates to articles useful in cleansing, and particularly
- wet-like cleansing wipes that are especially useful in removing perianal soils. These
articles comprise:
20 a, a carrier comprising a polarphobic region and, optionally, one or
more polarphilic substrate layers; 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 waxy lipid material having a melting
25 point of about 30°C or higher;
(2) from about 39 to about 97% of an intemmal 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.
30 The present invention further relates to a method for making these articles.
This method comprises the steps of:
A. forming an emulsion comprising:
(1) from about 2 to about 60% of a continuous external lipid
phase comprising a waxy lipid material having a melting
35 point of about 30°C or higher;



enmul si on when the external lipid phase is in a fluid state; 5 B.
applying the enulsion to a carrier at a tenperature sufficiently high

such that the external |ipid phase has a fluid or plastic consistency,
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carrier. of the present invention. As a result, users of these articles get comio able,
efficient, moist cleaning without having to change their normal cleaning habits.
25 Because the carriers used in the articles of the present invention comprise a

polarphobic region, the relative amount of polar phase components available at the
article's surface(s) after wiping is increased. This is achieved by positioning the
polarphobic region such that the internal phase material released upon shearing is
not absorbed throughout the thickness, width and/or length of the article, but is

30 instead directed to desired portions thereof. In one aspect, the polarphobic region of
the carrier allows the use of the emulsion technology on high density polarphilic
carriers by retaining the released polar phase on the article's surface. In one
preferred embodiment, the polarphobic region is a discrete layer located in the
carrier such that one side of the article will wet under shear, while the other side

35  remains dry for a secondary drying step. That is, in this embodiment, the internal
polar phase does not penetrate the entire thickness of the carrier.
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Besi des perianal cleaning, these articles can be used in nany other
applications requiring the delivery of polar fluids such as water, as well

as actives that are soluble or dispersible in polar fluids. These
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Figure 3 is a Ci' ss-sectional view of an article of the present 1nvention

wher e % he "%t er nal phase conprises a significant |evel of water. In
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on one of its surfaces wth BE ; FRAWINGt 0 form

hydr ophobi ¢ | ayer 205, and ireated on the other . .surface with
hydr ophobi ¢ mat eri al *¥#5% or Hyﬁﬁﬁﬂﬁﬁ’bf?’ﬂsﬁ%‘P“zéB’.s“ﬁ‘ i fsPraY Sym’%ﬂﬁ‘ifsi on
| ayer 209 is | oepypleidgdhe highriotzinabipbasedyesrse? &bnlsians ofi thecpresedt enventionow a
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wat er phase2goniayesn20$ and 206 are continuous, and are formed by treating both sides of sheet
202 with 5%w/w of Syloff 7677 and Syloff 7048 crosslinker in a 95/5 weight ratio,
available from Dow Corning Corp., Midland, MI.
Figure 4 is a cross-sectional view of another article of the present invention
where the internal phase comprises a significant level of water. Article 301
30  comprises a hydrophobic layer 305 which is a film formed from polyethylene or
polypropylene. One surface of hydrophobic layer 305 is treated with emulsion 309.
The other side of layer 305 is attached to hydrophilic substrate 303. A second
hydrophilic substrate 302 is located on the emulsion layer 309. In this embodiment,
in-use pressures cause emulsion 309 to break, thereby releasing internal water phase
35  components, which are allowed to penetrate through hydrophilic layer 302, to one
surface of the article. Hydrophobic layer 305 prevents the water phase components
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Invention. 25 Of Cifg sho. 1 eséo%w‘l e%et?é]ﬂ) uisQ&% 50959 R4 “on thEechJ €

restrictive terns consi s eSS I al and " consr's

As used herein, t (aydrephilic) tr@%leewgerném fﬁéf@hﬁ%‘/:v%sswpﬁmtﬁﬂtls %‘}Pﬁd‘ to the
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because two surfaces are emulsion-treated.

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.
25 Accordingly, the term "comprising"” encompasses the more restrictive terms
"consisting essentially of" and "consisting of.”

As used herein, the terms "detergent", "detersive surfactant” and "detergent
surfactant" are used inferchangeably, and refer to any substance that reduces the
surface tension of water, specifically a surface-active agent which concentrates at

30  oil-water interfaces, exerts emulsifying action, and thus aids in removing soils.

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 fluid" may comprise one or more polar constituents.

35 As used herein, the term "polarphilic” is used to refer to surfaces that are
wettable by polar fluids deposited thereon. Polarphilicity and wecttability are
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reference. A surface is said to be wetted by a fluid (i.e., hydrophilic) when either the
contact angle between the fluid and the surface is less than 90°, or when the fluid
25  tends to spread spontaneously across the surface, both conditions normally co-
existing. Conversely, a surface is considered to be "hydrophobic” if the contact
angle is greater than 90° and the fluid does not spread spontaneously across the
surface.
As used herein, the terms "substrate” and "layer”, when used to describe the
30 carriers of the present invention, refer to a component whose primary dimension is
X-Y, i.e., along its length and width. It should be understood that the terms
substrate and layer are not necessarily limited to single substrates/layers, or sheets,
of material. Thus a substrate or layer can comprise laminates or combinations of
several sheets or webs of the requisite type of materials. Accordingly, the term
35  "substrate" includes "substrates”, and the term "layer" includes the terms "layers”
and "layered."



25 tends to spread spontaneously across the surface, both conditions
noermal |y co- exi sting. Conversely, a surface is considered to be
"hydr ophobic" if the contact angle is greater than 90 and the fluid
does not spread spontaneously across the surface.

As
used herein, the tﬁé "substrate" and "layer", when used to ohbdd0d he -
30 carriers 8P¥ ngesent I nvention, refer to a conponent ose primary
di mension is X-Y, i.e., along its lendth and width. It should be _
understood that the terns substrate and | ayer are not necessarily

limted to single subs)f pkRadthgdy,Crafios @hid phpoitions used hereih aretbyr weight iiless a
substrate or |ayer, can co i,se | am nates or conbi nations of sever al

sheets or webs of°RGTRISE 8BRS ed; type of materials. Accordingly, the term35
“substrate” i nol uges " Guhst 1R%AS M phi hRk@Ehalgs " | ncl udes the ters
PIC?_y(L-’,‘JrS37 / 06906 an | e carriers of the present invention will comprise at lea§tg>_ne polarphobic
Al percentages, tegiohafdaneferablypatrleasbose polaphitie sabstraterlaydpy Thesegnatenals axes
other wi se speci i glleribed in defdil beldv/Huk SfcadsEiibel el G ik h?ﬁk%?ﬂ)bﬁﬁf?eﬁﬁe

k
Enul si on ne carriers of the present | nventjon |l co I se at
| east one pol ar phisirephilicity, Bds undessted §B|emuis&n%agg§@p\§1glrﬁgp§ppéﬁ§q i C
substrate |ayer. ddngRingaignificahtdevelsof material{@pathéritieanh vatercithe &irins Bprlaphotix!t
are described in Iy at hej ) L&y and hydrophilicity. It
I S understood tha %\Aﬁgl?%fhg}r‘f ’%&%@W%\?ﬁ%@d‘% pol ar internal phase
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substrate, the hydrophobic material is applied to the substrate by traditional
spraying, coating or printing techniques and is then cured through heat and/or
20 ultraviolet sources. (Surface treating with hydrophobic materials is described, for
example, in co-pending U.S. Patent Application Serial No. 08/442,935, filed May
31, .1995 by W. Ouellette et al. and entitled "Fluid Transport Webs Exhibiting
Surface Energy Gradients” (Case 5337R2), which is incorporated herein by
reference.) The resulting carrier is a substrate with at least one surface having at
25 least one hydrophobic region. The skilled artisan will recognize that application of
the hydrophobic material can be controlled such that numerous discrete,
discontinuous hydrophobic regions are provided' on the substrate's surface, or the
entire surface of the substrate can be treated to provide a continuous hydrophobic

layer.

30 Numerous hydrophobic materials capable of being deposited on a substrate
such as 2 nonwoven are known in the art and are useful herein. Preferred examples
include a silicone material from Dow Coming of Midland, Michigan available as
Syl-Off 7677 to which a crosslinker available as Syl-Off 7048 is added in
proportions by weight of 100 parts to 10 parts, respectively. Another suitable

35  surface treatment is a coating of a UV curable silicone comprising a blend of two
silicones commeréially available from General Electric Company, Silicone Products
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Conf ect i oner Publil é‘ ¢ fiims{fihees 1’Ecij’fud%d %I%%nglﬁ’tﬂahf%ﬂ’qlg&? Wéosr“ﬁgr%’t ed
by referencezohermly#hylcxfe wt ¢ hpolrmmppyénee, polyacryliesai | pdiyamifleso m pallystyrénshe|
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are preferred. poqyol n%?gx%?er%l dllyetlh lrgmla gly gtlwbs'prg{)ylernz The film or fibers may be
. used as a flat sheet hydrophobic layer and can optionally be attached to a substrate
by means of gluing, temperature bonding, or pressure bonding.

25 Due to the necessity for flexibility of the wipe article to allow for better
cleaning, it is desirable to mechanically treat hydrophobic thin films in such a way
as to make them more flexible. Ring-rolling is an option which gives a film more
flexibility. This technique is described in detail in U.S. Patent Nos. 5,167,897 to
Weber et al. and 5,366,782 to Cutro et al., both of which are incorporated herein by

30  reference. An alternative means for achieving flexibility is to utilize a hydrophobic
structural elastic-like film (hereinafier referred to as "SELF") web. A structural
elastic-like film web is an extensible material that exhibits an elastic-like behavior in
the direction of elongation without the use of added elastic materials. SELF webs
and techniques for obtaining "SELFed" films are described in the copending,

35 commonly assigned U. S. Patent Application Serial Number 08/203,456 entitled
“Absorbent Article with Multiple Zone Structural Elastic—Like Film Web Extensible
Waist Feature”, filed by D. Roe, et al. on February 24, 1994, which is incorporated
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t he hydrophobi c re SO i & cone conpound
applied to all or “"ﬁbf"cSOW%‘brPB'IPeWﬁ’BF ysilky jupe, drempn gotian, figerh sisgl or ramie) or

(preferably ome) syntlictic¢e.0f raybeg cldlosidsict, polyvitlyd dérivatives) polpslefinsppalpainides| | y
treated 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 (e.g.,

25 flushability), the preferred type of nonwoven substrate used in wipes of the present
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.

30 More conventionally, paper webs are made by wet-laying procedures. In
such procedures, a web is made by forming an aqueous papermaking furnish,
depositing this furnish onto a foraminous surface, such as a Fourdrinier wire, and by
then removing water from the furnish, for example by gravity, by vacuum assisted
drying and/or by evaporation, with or without pressing, to thereby form a paper web

35 of desired fiber consistency. In many cases, the papermaking apparatus is set up to
rearrange the fibers in the slurry of papermaking furnish as dewatering proceeds in



thin polymer filmsuch as ring rolled or -SELFed pol yet hyl ene.

2. Hydrophilic Substrate Layer The carriers of the present

i nvention preferably conprise at | east one hydrophilic substrate
|l.ayer. Materials suitable for use as the substrate include 10 woven
material s, nonwoven nmaterials, foans, sponges, battings, balls, puffs,
films,’ V40818 | i ke. Particularly preferred substrat eBCTE397406%66 i n the
present invention are nonwoven typesz- These nonwoven substrates can
conpri se any conventionally fashi oned nonwoven sheet or web havi rg

sui tabl e basis welght I r ngs . or nd strength
characteristics %{Io{rg’vxg‘\)/'%ﬂ 38% 6] splétggcan %’bml nedre%l ES& eﬁ@ﬁe}ugg
bonded fi br ous appeatgncepbsarbansYMtbduct s having a web struct ure, in which
thetflbers ;)r flIambgawmaﬂngﬁﬁhiauhﬁmzeaaamﬂimegfefeﬂ%d ¥én+eb ltagrtate@r
certain "we e a deqgree of orientatiaqn,
T Gor tai - ed®f agiclef et e AERECBIERon Lollihlly ompled anssqbhsr Yy
filaments of surabermaking fiberssliibs paper Pyl and isan optionally gentein|a wide yarietyofd
pul lto,h \tNool( Si IdrmickausesuciineasvpmJ | ltcgwngm résin@e&lxrfa%iaﬁ@' pH' c6xﬁ6{ Qperf, sbfiness
synthetic (e.g 0 ul ose rivati.ves
pol yol ef i ns, cﬁdg‘é‘ﬁ%/ ggbonﬁ 1ng ag ﬂ@l'{’%@f ‘gh‘ﬂg &i’ﬁ Hovarations §an by usefl e
with a pol yner ite fgnvidie papesmaking farmisip| Wood pulps ussful dereincibtlodecbotihreulfiteadnt y
?\r/ghlaﬁg lrrg ggz‘t’\;&}ﬁgﬁg plps, r & Sgelll s Mg&)g%fleﬂs %&gﬂb&ﬁéﬁ%:m and %ﬂ&gﬁm&ﬁfb

y Vv
For reasond®of 'E‘Ef%’?’“ %é’gé’ %ngwh‘?ﬁ y%ﬁ ﬁee‘kﬂliegeb'bgﬁtﬂal’ﬁrgﬁ'(“g g.
25  flushabi | iarty)Pulpshierived fremrboth de;cpbxons onrmmicme:mr@atcan bansedu Peeferably wi pes

of the present the pa nhﬂdﬁé’hirﬂ&n GEARS ifer TR P& QéBXKEQ&’at&‘JIbPufx ers
i.e., paper we

air-laying or \ﬂ?ﬁhqWﬂb’“‘f’%‘ﬂﬂf’%@gwggﬁﬂP‘gsagr?"r‘]’d "B{a"g@‘ar Edgg’x ch as Air

Tex[err] SC130 are commmben ofl papeanakidgaproeesses drave bmxsdtﬂplopq:d which utiiee p. 30
g/grcﬁ S?Q‘C’gga'r g%b&ﬁhakﬂxﬁﬁﬁﬁarmpﬁmﬁfoﬁn%r Qg%s‘dﬁﬁ;ﬁxeo lafly Qfegﬂlb? ﬁésxrgir:l@ sh
deposi ting thi J%F?%H’aﬂﬂ?%dﬁ' FSP%F?&%@ €do ’@PP@?&&Q%@&%FB i er
wire, and by the papérewel esmahangedvdont; absavhemheanﬂmmcngth Ooe sectappicessby
gravity, by vacdhiiwsal byt K\gi. fabricinYth8 $ ﬁé}ﬂéﬂh BYocR%ARAY &iVel o ani:h aor

wi t hout pre55| to there of desired fib

consi st ency. 5%‘5@%&2?2’( ﬂﬁ“sgﬁ Fanesdnie '}?%re§’ﬂ9nwpf’bweb
rearrange t2he fAlpmcsssmf thlhe!psl andrthe pépepagkingapparatys ffor qairyingaut this/proesss,ng
proceeds in is describedAf? gfehite? @Bthi? in U.S. Patent 3,301,746 (Sanford et al), 1ssued January :
PCT/ US97/ 06906 31, 1967, which is incorporated by reference. 12
Another papermaking process employs a throughdrying fabric having
impression knuckles raised above the plane of the fabric. These impressions create
25  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
Publication No. 677,612A2, published October 18, 1995 by G. Wendt et al., the
disclosure of which is incorporated herein by reference.
Still another papermaking process carried out with a special papermaking
30  apparatus, is one that provides a paper web having a distinct, continuous network
region formed by a plurality of "domes" dispersed throughout the network region on
the substrate. Such domes are formed by compressing an embryonic web as formed
during the papermaking process into a foraminous deflection member having a
patterned network surface formed by a plurality of discrete isolated deflection
35  conduits in the deflection member surface. A process of this type, and apparatus for
carrying out such a process, is described in greater detail in U.S. Patent 4,529,480
(Trokhan), issued July 16, 1985; U.S. Patent 4,637,859 (Trokhan), issued January



order to form paper substrates of especially desirable strength, hand,

bul k, appear ance, absorbency, etc. The paper maki ng
furnish utilized to formthe preferred paper web substrates for
articles of the present invention essentially conprises an aqueous slurry
of 5 paper makj l,hers (i.e., paper pulp) and can optional In a
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t he di scl oshasls)of which is incorporated herein by reference.

Still another paperrralihrmﬁqu%ap&mmg%&utm@ erthaRing %ahshoaéeertmk@g 30
appar at us, |s one thatBerB es Fa er havi n a di st ct nti nuous
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4,529, 480 %l I'ssued July 16, 1985; U S. Patent 4,637,859

(Trokhan), i ssuecf-[
A general dissertation on the types of wet strength resins utilized in the paper

art can be found in TAPPI monograph series No. 29, Wet Strength in Paper and
Paperboard, Technical Association of the Pulp and Paper Industry (New York,

30 1965). The most useful wet strength resins have generally been cationic in
character. For permanent wet strength generation, polyamide-epichlorohydrin resins
are cationic wet strength resins that have been found to be of particular utility.
Suitable types of such resins are described in U.S. Patent No. 3,700,623 (Keim),
issued October 24, 1972, and U.S. Patent No. 3,772,076 (Keim), issued November

35 13, 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.



WD 97/ 40815

PCT/ US97/ 06906 - 13 - 20,
1987; and; U.S. Patent 5,073,235 (Trokhan), issued Decenber 17, 1991, all
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inthe art as "wedis n°t neceg@wéﬁg@ﬁm%%q 9fghe present invention. A gener al
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t hat have been types of
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13, 1973, bojh of, whligfh.9irl SRE BTSN R, EFLEEANTe fR36: HOMARI O o
In general, snitable starch binders for these paper web substrates are
characterized by water solubility, and hydrophilicity. Although it is not intended to
limit the scope of suitable starch binders, representative starch materials include
corn starch and potato starch, with waxy corn starch known industrially as amioca
30 starch being particularly preferred. Amioca starch differs from common corn starch
in that it is entirely amylopectin, whereas common corn starch contains both
amylopectin and amylose. Various unique characteristics of amioca starch are
further described in "Amioca - The Starch From Waxy Com," H. H. Schopmeyer,
Food Industries, December 1945, pp. 106-108 (Vol. pp. 1476-1478).
35 The starch binder can be in granular or dispersed form, the granular form
being especially preferred. The starch binder is preferably sufficiently cooked to
induce swelling of the granules. More preferably, the starch granules are swollen, as .
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WD 97/ 40815
PCT/ US97/ 06906 - 14 -

Pol yacryl am de ' have al so been found to be of utility a 5@9 ngt h.
resins. These P'éa‘g?;ﬁ@&gre described in U S. Patent Nos. 3,556,8 %%@é%’?a et

al), i ssued January 19, 1971, and 3,588;933 (WIllians et al), issued
January 19, 1971, both of whith are incorporated by reference. One

gomnrfer Cijal CZour Ceb)DEO&inv%h Rk paink jilse pticietor dispension 6f deBtarchagrakdl danmﬂdh@my of

t anf or d, nnect j c C " t .

Parez[err] 631 chvmlhteil sideh gl;la" ule§t$| l{@%{éﬁeﬁd%ﬁ e%%gl%ﬁ%&g g‘?’ i gir;lhlecclaﬁcggl&#s(

finding utility afordispersion ivgpneral eanivety dependingypon the-size of thstereh grapulgs e

nmel am ne formal de Sferystalinity6f hE 'gPanRS]'&A the amouhtUsTCdnydose! présey PRulBf

t hese pol yfunctiona esi ns_ar | trogen contai nin Qups such 10l as

ami no. gr oups. dnd HEKAY BRI ML AR St B WPt heahe o e swrr of

type r esi nsatwun4%| wosistenty oftstarch granwles dfcaboreEUNF (about B3I Hor between

?ddi tioni tegpgragabum énad abo?abggg&éﬂ tl)ggeg RReriplary stci-Bindas Mcgn bmtse_d |
manuf act ured by n i d) .. on manuf.act ur y i ona

Starch and Chemi cﬁ'f’a]o“gf) rfﬂﬁébié FAtionis, skarchieg jsuch as u{"%ﬁrfﬂ?‘&ﬁ?‘t rtggﬁjad'ﬁ WHRBT™: an

Cyanami de Co.) cacontaining egtoups, tihduding samivo i growpst amh .mdthyldlS groups sattacheeto

underst 0od thal _ ogdl viitBIOkofiNQMdA SERIPAND Cherdiva CaRpli)e (BBl Ot N

and tenporary wet_strength resins discussed above to the pﬁ ,furn%sh I's

opt i onal AreVJerED: et E%‘@mvw Y bera ‘EF‘géi pele %Mhr@dﬁweg i nerease

i nvention. _'wet and/or tiry sagiogthi on to wet strength additives, it can also

Strength and |1 nt cont ey ofdfe materiald BRHBRK f ik &6 e Sfidi] Bydkophilic

starch bi nders hat"SHHe X5 A8 'if']EFr?]E‘@pgl‘vq‘]’?@lﬁllicar ngeﬂ?l?a‘m‘iﬁl.‘ iyl '%?Hd?“'ﬂ‘gﬁ' ’

to reducing lisnti hgiroﬂhilid’nan!hapeatettwhbhnﬁoﬁa variety dfdwéﬂop}_xiﬁiingbammwdl lan:bms

al so inpart a insthgﬁlg.egﬁitéﬂi@ﬁﬁ’fé@tﬁﬁgtfoﬂ |d¥d} ilng ihQOR, ki eﬁhhﬁlegétﬂoﬁ%&élpm

I nparting stiffnes t could re rgmthe additiaop of high
| evel s of starch. eSi§fpiskch ps, Pegpspeste® 20 d@?“‘}%%‘““re‘f by ‘i%{E‘P L?ﬂ‘?ﬂ“‘iag g‘ﬁ of
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3 RIS B yritkrd of ahfxb,su;%?g%xfdéyrg aﬁa’%ﬁ aﬂc??s ?’3‘?6?'°‘§s”°§;aper
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substrate. . [ ,
web substrate¥® ar E’a““fact“rcg ﬁ’g(re@g% rﬂ“i‘e‘i?pBl)"‘\REt SIIEAnG AP eng glycol suc
hydrophilicity. ADOI8@ghanufactusedryt DowtComingl of Midland, Michigart. Suréactaotspeayobe

suitable starch bjnfigdSe th€RIARISEAIHVRbSIAL ) $Pdyehg, Printihg Chlther suitable
methods such as disclosed in U.S, Pat. No. 4,950,264, issued to Osborn on August
21, 1990, the disclosure of which is incorporated herein by reference.

2s B. High Internal Phase Inverse Emulsion
The articles of the present invention comprise an emulsion that is applied to

the carrier. The following describes preferred materials useful in preparing the

emulsions. It is understood that where an emulsion having a polar internal phase

comprising significant levels of material(s) other than water, the terms "polarphobic”
30  and "polarphilic”, respectively, are intended.

Where an optional hydrophilic substrate layer is present, the emulsion will be
applied to either or both of the hydrophilic substrate and the hydrophobic region(s).
Preferably, the emulsion is applied directly to the hydrophilic substrate.

The emulsion comprises: (1) a continuous solidified external lipid phase; (2)

35 an emulsifier that forms the emulsion when the external lipid phase is fluid; and (3)
an internal polar phase dispersed in the external lipid phase. Because the internal
phase contains a high level of polar material, this emulsion is typically referred to as



corn starch and potato starch, with waxy corn starch known industrially as
am oca 30 starch being particularly preferred. Am oca starch differs from

comon corn starch inthat it is entirely anyl opectin, whereas conmon
corn starch contains both arnyl opectin and anyl ose. Vari ous unique
characteristics of am oca starch are further described in "Am oca -
The Starch FrY@Xd98S Corn," H H. Schopneyer, Food | ncREYYSIHEE06 -
Decenber 1945, pp. 106-108 (Vol. pp. 1476=1¢78). 35 The starch
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cooking, to a point just prior to dispersion of the starch granule. Such
hi ghl y swol | enlst ar EktepabhipidRhashral | be referred to as being "fully
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and/ or dry str erphade.will comprise from abddi B\o ablout % whthe eimalsiondescri bed as usef ul
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sprayi ng, printiingrseemulditiels appliédatolthe carrier. Moreover, even though the lipid material

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
25  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
storage and distribution of the articles of the present invention. This lipid material

also needs to be sufficiently brittle at the shear conditions of use of the article such

that it ruptures and releases the dispersed internal polar phase. These lipid materials

30 should also desirably provide a good feel to the skin when used in personal care
products such as wet-like cleansing wipes and tissue used in perianal cleaning.

Suitable waxy lipid materials for use in the high internal phase inverse

emulsion of the present invention include natural and synthetic waxes, as well as

other oil soluble materials having a waxy consistency. As used herein, the term

35 "waxes" refers to organic mixtures or compounds that are generally insoluble in

polar materials such as water and tend to exist as amorphous or microcrystalline

solids at ambient temperatures (e.g., at about 25°C). Suitable waxes include various



met hods such as disclosed in U S Pat. No. 4,950,264, issued to Gsborn on
August 21, 1990, the disclosure of which is incorporated herein by
reference. 25 B. Hi gh I nternal Phase Inverse Emul sion The
articles of the present invention conprise an enulsion that is applied to
the carrier. The follow ng describes preferred nmaterials usefyl iddzo6006 -
preparing the WO9M08%,,| sions. It is understood that where an enul sl on
havi ng a pol ar internal phase conpri sttrg significant |evels of
material (s) other than water, the terns "pol arphobic* 30 and
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W pi ng of the skin r a] e, sQ as to. release the internal
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stabilizing struc ' | | Sitlax! ; he
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rel eased pri ogs t osynthesisf aridhthedikei cParticslandy preferred symticttic i waxes tager pajpethylene
The conti nuous ex‘twg,g al lipid phase can conprise fromabout 2 to about 60%
of the emulsion o e_present i nve_ntc{son. ,PLgLerably, t?i S, conti nuouiw%i pi d
phase wil | conprBesides thewagy Jipics matgrial, the copjariugps Hipid Bhase £pR Anclyds ¢
preferably, this minordamounts ofhuiser lipdphilizoop rlipgdniiscible abaeals t Thesboether1 5%

of the emulsion. lipophilic/lipid-miscible materials are typically included for the purpose of
20  stabilizing the emulsion to minimize water loss or improving the aesthetic feel of

the emulsion on the skin. Suitable materials of this type that can be present in the

continuous lipid phase include hot melt adhesives such as Findley 193-336 resin,

long chain alcoholis such as cetyl alcohol, stearyl alcohol, and cctaryl alcohol, water-

insoluble soaps such as aluminum stearate, silicone polymers such as

a

25 polydimethylsiloxanes, hydrophobically modified silicone polymers such as phenyl
trimethicone, and the like. Other suitable lipophilic/lipid miscible materials include
polyol polyesters. By "polyol polyester” is meant a polyol having at least 4 ester
groups. By "polyol" is meant a polyhydric alcoho! containing at least 4, preferably
from 4 to 12, and, most preferably from 6 to 8, hydroxyl groups. Polyols include

30  monosaccharides, disaccharides and trisaccharides, sugar alcohols and other sugar
derivatives (e.g., alkyl glycosides), polyglycerols (e.g., diglycerol and triglycerol),
pentaerythritol, and polyviny! alcohols. Preferred polyols include xylose, arabinose,
ribose, xylitol, erythritol, glucose, methyl glucoside, mannose, galactose, fructose,
sorbitol, maltose, lactose, sucrose, raffinose, and maltotriose. Sucrose is an

35  especially preferred polyol. With respect to the polyol polyesters useful herein, it is
not necessary that all of the hydroxyl groups of the polyo! be esterified, however
disaccharides polyesters should have no more than 3, and more preferably no more



The maj or constituent of this continuous |ipid phase is a waxy lipid
material. 15 This lipid material is characterized by a nelting point of
about 30[err]C or higher, i.e., is solid at ambi ent tenperatures.
Preferably, the lipid material has a nelting point of about 50[err]C
or higher. Typicall the lipid material has a nelting point in the range
of from abou Qﬂﬂﬁﬂﬁé] to about 80[err]C, nore typically in PREUSSEMQER6 of -
fromabout 50 to about 70[err]C. 2018- Al t hough this waxy
lipid material is solid at anbient tenperatures, it also needs tc be

flluid or bl astiGus uhllgath e%%?&l%&ﬂegx‘&f 3 wk/bbuﬂsaﬁumygdﬂmﬁ@t S Rk 2

inverse enulsion IS a rr reov. eve e I|p|d
mat er | al $0%x ot Pl yRrosylogrones of the (polyi! IS AseFilizd:r R e cagh P p PE Fusrore

emul si on i s apppolyaters) typieally from abeutr 7 & 8 uflib¢ hpdraxyli growgizaufl tHe pblybl are
desirably be so %M%@ﬁ stable (i.e., mniml 25 coal escence of enul sion

m cro-dropl ets) 1of extended periods of tine at_ el evated t enper at ures

(e.g., abouf 50[ err]Ry diauil epiealpolyesier” 4f meds apalyol paliests for e herginafier
storage and di sddseﬁhewgwupsfhawb@ £ flaidcéonsiseehcy corbetde about 372Gt | By "solid S

I d materi al " hear
ciagiﬁ tions Iof u2e ]y°] ﬁ%graﬁf %’t s??tiﬁ’i %{y&‘&] 126]{1% l%ré‘}'%dﬁféigscg%%% Pases
t he di spersed |W§¥&1&IP@§P&F solid seonsigignayeay ppabmmlm éV%C 30As hsmmaﬁer al so
desirably pr OVI G@cxﬁbeﬁoﬁ%\uﬂ pélyol ﬁbxyés&@&idrsowag;alwspaym&rpmay (bﬂ%{lcc@s'!lsﬁﬁly

Pl ot g, (8" 2Gmble)ed ds' Sorh Bl S bR An Atnl BANP U] o oS 3R B

cl eani ng.
i nternal phase Pmsent inyention. Ineqmes¢as¢s éﬁPhd: priyqlrpodyestersi maxalse providecsomte
natural and synghsilibscyWancttnalidp Wel | as other oil soluble materials
having a waxy consistency. As used herein, the term35 "waxes" refers to
organi ¢ m xtures or conpounds that are generally i nsol uble in pol ar
materials such as water and tend to exi st as anorphous or mcrocrystalline
solids at ambient tenperatures (e.g., at about 25[err]C). Suitable waxes

i ncl ude vari ous WD 97/ 40815
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types of hydrocarbons, as well as esters of certain fatty acids and fatty
al cohol s. They can be derived fromnatural sources (i.e., aninal
vegetable or mneral) or they can be synthesized. M xtures of these
vari ous waxes can al so be used. Sonme representative ani mal and
veget abl e waxes that can be used in the 5 present invention include
beeswax, carnauba, spermaceti, |anolin, shellac wax, candelilla, and

the like. Particularly preferred animal and vegetabl e waxes are



beeswax, |anolin and candelilla. Representative waxes from m neral sources

t hat can be used in the present invention include petrol eum based
waxes such as paraffin, petrol atum and mcrocrystalline wax, and
fossil or earth waxes such as white 10 ceresi ne wax, yellow ceresine
wax, white ozokerite wax, and the like. Particularly pr

m ner al waxes 3r® %@FVOI atum mcrocrystalline wax, yellow cerésine wax,
and white ozokerite wax. Representative syntBetic waxes that can be used_in
t he present invention include ethylenic polyners such as polyethyl éne

wax, chlorinated napl‘ﬁ,{gﬂa@pgﬁrpﬁh@p as "Hal owax, " hydrocarbon type
vexes ade by Fischer 1o St e Sk 8t 2 64 Dbl 5se 004 SHbiBhY
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to the polyol polye ers use

erern n |1
of the hyclloxh glodtessabr-seble 5 isile Tateias fretdp ngtaageny et he slabity
di sacchari des pol ywEshehighsihertat! phase dnverseneamulsibina rOrg, sual anateriab that éf tyipidally no

gDC[r/e US97/ 0690 6V\D ?Xé]]ﬁl&ﬁ]lﬁ the internal water phase is a water-soluble e}ectrolz'fe. Th_e dissollved
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
25 the water phase can be used. Suitable electrolytes include the water soluble mono-,
di-, or trivalent inorganic salts such as the water-soluble halides, e.g., chlorides,
nitrates and sulfates of alkali metals and alkaline earth metals. Examples of such
electrolytes include sodium chioride, calcium chloride, sodium sulfate, magnesium
sulfate, and sodium bicarbonate. The electrolyte will typically be included in a

30  concentration in the range of from about 1 to about 20% of the water phase.
Other water-soluble or dispersible materials that can be present in the
internal water phase include thickeners and viscosity modifiers. Suitable thickeners

and viscosity modifiers include water-soluble polyacrylic and hydrophobically
modified polyacrylic resins such as Carbopol and Pemulen, starches such as corn
35  starch, potato starch, tapioca, gums such as guar gum, gum arabic, cellulose ethers
such as hydroxypropyl cellulose, hydroxyethyl cellulose, carboxymethyl cellulose,



than 2 unesterified hydroxyl groups. Typically, substantially all (e.g., at

| east about 85% of the hydroxyl groups of the polyol are esterified.
In the case of sucrose pol yesters, typically fromabout 7 to 8 of the
hydr oxyl groups of the polyol are esterified. 5 By "liquid

pol yol polyester” is nmeant a polyol polyester fromthe hereinafter

descri bed gr oM3?"#88!5ng a fluid consistency at or bel ow abouRCHUIENEPE. By
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contain a signifigiats S eSRdIAEH in the intefdhl p¥MrPhasePr ef erably at |east about
60% by weight of the internal polar phase, nore -

3. Emuisifier
20 Another key component of the high internal phase inverse emulsion of the
present invention is an emulsifier. In the emuisions of the present invention, the
emulsifier is included in an effective amount. What constitutes an “effective
amount" will depend on a number of factors including the respective amounts of the
lipid and polar phase components, the type of emulsifier used, the level of impurities
2s  present in the emulsifier, and like factors. Typically, the emulsifier comprises from
about 1 to about 10% of the emulsion. Preferably, this emulsifier will comprise
from about 3 to about 6% of the emulsion. Most preferably, this emulsifier will
comprise from about 4 to about 5% of the emulsion. While the singular "emulsifier"
is used to describe this component, more than one emulsifier may be used when
30  forming the emulsion. Indeed, as discussed below, it may be desirable to utilize
both a primary and a secondary emulsifier when certain materials are employed.
Though not intended to limit the scope of the invention, where two emulsifiers are
utilized, preferred is where the primary emulsifier comprises from about 1 to about
7%, more preferably from about 2 to about 5%, most preferably from about 2 to
35 about 4%, by weight of the emulsion; and the secondary emulsifier comprises from
about 0.5 to about 3%, more preferably from about 0.75 to about 2%, most
preferab]y from about 0.75 to about 1.5%, by weight of the emulsion.



preferably at |east about 75% by weight, still nore preferably at |east
about 85% by wei ght. I n such enbodi nents, besides water, the

i nternal water phase can conprise 20 ot her wat er-sol uble or dispersible
materials that do not adversely affect the stability of the high

I nt ernal _phase enul sion. One such material that is typ]
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25 glyceryl monoesters of Cjg-Co9 saturated, unsaturated or branched chain fatty acids
such as glyceryl monostearate, glyceryl monopalmitate, and glyceryl monobehenate;
certain sucrose fatty acid esters, preferably sucrose esters of the C12-Cy2 saturated,
unsaturated, and branched chain fatty acids such as sucrose trilaurate and sucrose
distearate (e.g., Crodesta® F10), and certain polyglycerol esters of Cy6-Ca2

30  saturated, unsaturated or branched fatty acids such as diglycerol monooleate and
tetraglycerol monooleate. In addition to these primary emulsifiers, coemulsifiers
can be used to provide additional water-in-lipid emulsion stability. Suitable
coemulsifiers include phosphatidyl cholines and phosphatidy] choline-containing
compositions such as the lecithins; long chain C14-Coo fatty acid salts such as

35  sodium stearate, long chain C14-C27 dialiphatic, short chain Cy-C4 dialiphatic
quaternary ammonium salts such as ditallow dimethyl ammonium chloride and
ditallow dimethyl ammonium methylsulfate; long chain Cj4-Co2



or hexyl ene glycol; polyglycols such as diethylene glycol or triethylene

gl ycol ; gl ycol ethers such as short chain (e.g., Cl -C6) derivatives
of oxyet hyl ene glycol and 15 oxypropyl ene glycol, such as nono- and

di - et hyl ene gl ycol n-hexyl ether, nono-, di- and tri-propyl ene glycol
n-butyl ether; and the |like. Al so, solvents such as t et rahydr of ur an,
di met hyl sul f¥QRPUBIZZ cet one and ot her substantially water nPEEUSPH06%06 . -
sol vent s nay be included in the internal pgl-ar phase. 3.
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Enul sifiers suit
typically imthe rhy’dym:a:ﬁyl—ﬁuhstm&dﬂoubarﬂoxﬁmS acndabamt dnhpdritlec a(préferablydea

m xtures of di f LeraRbuRH-Sitklified: suchnf GEALLY anhy¥Fi@é); and (i) an amine or
alcohol, to form an ester or amide product. The materials, and methods for their
manufacture, are described in U.S. Patent Number 4,708,753, issued November 24,
1987 to Forsberg [see especially Column 3, lines 32-38; and Column 8§, line 10, to

25 Column 26, line 68], and U.S. Patent Number 4,844,756, issued July 4, 1989 to
Forsberg, both of which are incorporated by reference herein.

Other materials believed to be useful in the present invention include
hydrocarbon-substituted succinic anhydrides such as those described in U.S. Patent
3,215,707, issued November 2, 1965 to Rense; U.S. Patent 3,231,587, issued

30  January 25, 1996 to Rense; U.S. Patent Number 5,047,175, issued to Forsberg on
September 10, 1991; and World Patent Publication Number WO 87/03613,
published by Forsberg on June 18, 1987. These publications are all incorporated by
reference herein.

Still other materials useful as the emulsifier, particularly as a co-emulsifier

35  with a high viscosity primary emulsifier, are ABA block copolymers of 12-
hydroxystearic acid and polyethylene oxide. Such materials are described in U.S.
Patent 4,875,927, issued to T. Tadros on October 24, 1989, which is incorporated by
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PCT/ US97/ 06906 solutions of this type. These optional components can be present in either the

continuous external lipid phase or the internal polar phase and include perfumes,
25 antimicrobials (e.g., antibacterials), 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
30  the emulsions of wet-like cleansing wipes according to the present invention is

glycerin as a skin conditioning agent.

The emulsion component of the articles of the present invention is described
and claimed herein in terms of components (i.e., lipid phase components, internal
polar phase components, emulsifier components, etc.), and corresponding amounts

35  of these components, that are present after emulsion formation. That is, when the
stable emulsion is formed and applied to the carrier. It is understood, however, that
the description (components and amounts) of the emulsion also encompasses
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~ Though the description of the invention generally relates to applying a single
emulsion to the carrier, it is recognized that two or more different emulsions may be
utilized in preparing a single article. In such embodiments, the emulsions may differ

30  in a variety of ways, including but not limited to the ratio of the internal polar phase
and the external lipid phase, the emulsifiers used, the components used for either or
both of the internal and lipid phases, and the like. Utilization of multiple emulsions
in one article may be particularly desirable when two or more components are
incompatible with each other, but can each be included in separate emulsions.

35 Alternatively, if a particular reaction is desired at the time of use, reactants can be
provided in separate emulsions. Upon shearing of the emulsions during use, the
desired reaction will occur. For example, where foaming is desired during the
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reference herein. A representative naterial of this class useful as an

enul sifier herein is available fromlInperial Chem cal Industries PLC
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conti nuous externa %B ol'ar phase .and nclude
perfunmes, 25  anti mi cribisibighsintegnal phasg inyersg e ﬁ‘% ig then gpplicddp élﬂ"f‘l:%ﬂp astic
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condi ti oni ng agentSPraying the detergent SWH%NEWBI‘E‘? B?‘Pebb’ﬁb(fﬁg?i‘t’edo‘?y Gﬂ*ﬂé“"&rc??t@g% of
t he present i nventthoemeisiones dieidetetigent treated web.

The emulsion can be applied either to one or both surfaces of the carrier, or it

25  can be applied to the inner surface(s) of the plies that makes up the carrier. For
example, in the case of a two ply carrier wherein the hydrophilic substrate is a paper

web with an internal surface treatment of GrapHsize (Akzo Chemicals Inc.) to
provide a hydrophobic layer, the emulsion can be applied to the inner surface of the

paper web, leaving the outside surface of the paper web free of the emulsion. This

30  carrier design minimizes transfer of wax and emulsifier to the skin of the user 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 baby
wipe, a loading of emulsion of three times the weight of the carrier might be used.
The application of the emulsion to both sides of the pape.r web substrate can be

35 either sequential or simultaneous. Once the emulsion has been applied to the
substrate, it is allowed to cool and solidify to form a solidified, typically
discontinuous cdating or film on the surface of the substrate.
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emul si on i £0di spragiceellsy el easi ng the internal polar phase (e.g., water) so

that it can In applying high internal phase inverse emulsions to the carriers, spray and

gravure coating methods are usually preferred. Figure 1 illustrates one such

preferred method where the emulsion is sprayed onto a carrier 10. Referring to

Figure 1, this spray system has a spray head 12 that applies a dispersed spray 14 of

25 the emulsion onto carrier 10.

This spray system is actuated by an assembly that consists of a ball screw

drive 16 that is connected by coupling 18 to a piston 26 of hydraulic cylinder 22. A

portion of cylinder 22 is shown in Figure 1 as being filled with the high internal

phase inverse emulsion as indicated by 30. Cylinder 22 is heated to keep emulsion

30 30 in a fluid or plastic state. Emulsion 30 enters cylinder 22 via a 4-way coupling

34 that has a line 38 connected to a heated filling port 42. Coupling 34 also has a

line 46 that is connected to pressure gauge 50 and spray head 12. There are three

valves indicated as 56, 58 and 60 that control the flow of the emulsion in lines 38

and 46. The spray system shown in Figure 1 also has a line 64 connected to spray

35  head 12 that allows air indicated generally as 68 to be admitted to the spray head.

Line 64 also has a pressure gauge and regulator 72 for controlling and measuring the
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at the time of u o&@ﬁe{dzr%nsg(%& laﬁve 16 1s a&é}a?é@ gelﬂat' [gstél?@a ves Wcsléﬂns

Upon shearing of ur i sired react |on vaI
occur, For exAnpl “éhe YaReym credtediim gyl F’é‘%%%ﬁ"ﬁ‘@'a the, populgion frgm filling port 42 gy
97/ 40815 line 38 and into cylinder 22. To provide emulsion from cylinder 22 to spray head

PCT/ US97/ 06906 4, , valve 58 s clased and yalves 56 and 60 are apened. The bal Scréw diive e 16 is
MAplng processes | NCOr Orate I N t e er nal

phase of one act@ﬂﬂ 50 Hat pigtan %6 mocfasr m)m aghts Tln&é?rs%fr ape'awprﬂ Pt of
internal polar phagndéf22and g6 fifl 46 of cougmg 354: qfhe elaBibnIRGPFasaE ﬂﬁ'ﬁugmﬁﬂve

? g‘;lmSI ons dur "9 é? axgi 1}1&%& r%)ar%# ﬁe&hi? tel('aer 1s { gjd ;peléfe%\b{{ l%cgrengratlgn o&‘alr fr%eslln{eled

prepar i ng t he ar t $4togpsovidedipersed spray ﬂﬁ@bﬁé@WPWW@ﬁW%m t he high
i nternal phase lmgﬁeseuﬁﬁuiesmomdr&uwekﬂemhlfm Mﬂghﬁé Bigh inksrhlqshbasey ,

this is achieved fy .. e&u%sponen%]hggor (bl rrbqo uI e c?aun%@ steinb! ﬁ{:@n\fi\}% to,

conmponents and the "emnul parti ure
this |ipid/ enul siFigute 2 cemrier 110 nﬁea@wm from chaprah dissug roll blﬁ (rptating: fin they

poi tnt of t hﬁ ﬂslt p:j diretias ?ldfdaféucw%bw lfﬂzifh)é.rﬁpddv}ince? Biolnd gmflég%lwt Bi4f 1 6 and

m xture i s heate e n e nge,rrom aoou

90[err] C, Pté) F %nﬁﬁ? g l?]‘gf’% aFsu? B err]%;'%ﬁ%° o]
bei ng ni xed, bl en@é@aﬁﬂ gerardlypss20 Where ﬁl?cﬂmlﬁ@w%h?ma of the
conponents. The ngdréi@d Aﬂ@lléﬂvﬁiﬁldtﬁiohl 120, EArkérUI10 HeSomes a tredtdtweb likdiched by t h

the polar phase C‘Pﬁ"’%aeﬁ @ébdli%‘ﬁnad%&‘ﬁ%g th et herwlnd&p}o‘ﬂaiiﬁ:(r%ﬁﬁ ‘fﬁ“ﬁ?er

| ow shear conditions to

i nternal phas® i ndisscten G}ﬁﬂa!FFicPd argw; 16p) %ﬂﬁpﬁlﬂbﬂoﬁﬂﬁ up on finighes, prpgduct !’qlhlzs

Istate at dt he t enpgoatikg Mthé ditticGad RdicalRa vy alrowtiDg)carrier, e.g., a paper web
am nat e

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

30  provide a nip area indicated by 154 through which carrier 110 passes.
Hot, molten (e.g., 60°C) emulsion is pumped to or sprayed onto each of these
linked gravure presses 130 and 134 at the nip areas indicated by arrows 158 and 162,
respectively, at a constant volumetric flow rate. (Emulsion delivered to presses 130
and 134 may be the same or different.) In other words, the emulsion is added to the
35  linked gravure presses 130 and 134 at the same rate as the emulsion is being applied
to the carrier 110. This eliminates emulsion “build-up” in the system. As anilox
cylinders 138 and 146 rotate in the directions indicated by arrows 138a and 146a ,



to a pol arphobic material. Any of a variety of methods that apply materials

having a fluid or plastic consistency can be used to apply this
enul si on. Suitable nethods 20 i ncl ude spraying, printing (e.g.,
fl exographic or screen printing), coating (e.g., gravure coating),

extrusion, or conbinations of these application techniques, e.g.
spraying the VHRP¥MBBLt surfactant on the paper web, foI-IovveHC!ig’Sﬁ’f“&%re
coating of the emul sion on the detengent treated web.
The emul sion can be applied either to one or both surfaces of the carri-er,
or 1t 25 can fe, aRRLESHdLadds e To SHLAIREERNisRh iy Rlrb&3nd AifctPkes
up the carrier. %r g,gxarrp e, Lh the casé of a two {) y carrier Wwherein
t he hydrophi | i cofsprint phatg eylinders k43 mad 150, respegiivelyyiang ta semonecsxgess cawlsionc e
treat nent of G fRehthezRint plates ofbylitidens!182 hid150.t 0 provi de a hydrophobic
| ayer, the enul sion .gan . | ed pnner . supfac t . paper
web, |eaving the out@iecfé" ﬂ?‘?ﬁ‘@&e“&?f‘?ﬁt‘e’gﬁﬁﬁ? p&% cyfllpgggégi P‘h‘gf}%"nﬁ?‘gﬁ‘%ﬁ?
This 30  carriistheleppogjte ditection asopdicatedhby arows 142aandihefbd s then transferredta he
S]‘f' n 0}‘ the UseBotH"QiHEJ‘bfcanier_IgﬁaﬁﬁﬁﬁﬁhQBk.YTﬁéﬁh&gﬁ:thﬁé’Qﬁﬁl IS fehed sl Ngs
of erul sion are used .o provide . .mgre N . eani n Qr
exanple, to pro?ﬂ"a'é'd]tlhé’aﬁgﬁé:fm {Laibéﬁji(a) gﬁjuﬁmg;}b? 8&‘%8&8{? arca 154 gﬁtB'éen a
| oadi ng of enul prinsiplad cylindess 142 mad 160d2hadjysting dlic width ofmipiagsas 15§ ad b used.
The appl i cati Pnbéi&eén%uew#hﬁﬂ SlbtelcqTifdk Baitd 587142 add RIGPBDE(3) WPpriid it ©
can be 35 EIth?I’ equ I al
relef(?.e.sgglget

applied to ¥he yr%@Srqfﬁq%g?qqg}%a'qyg&%ﬁ%m :(&ntf‘g%%ﬁtb? gpm

a solidified, tampa(ial valley area) ofitheprint plate on sylisiatsi 143 and 1 50; land/om(6) the psint f ace
of the substratgyem of the print pié S éylilder 142 and 150.
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Three ply w pesgcan ifie d Hhustritionk hef clen Pegpaitipn befl Wetd.ikey a1 iWipksarri er
and the outer plies R&l %I EPREd: fuve r webs. Emul sion can be applied
to the i nner C (i..e., substrate) and/or to a .

surface of Bhe cent eFhend@ljoving are speqific dhasyrtionse pf gh piearatine ofs det-likg |
have a w pe Wi t Hlesni: wipg€inetdrdante withihdreseatigverition. t he ot her side can be

used for drying. Even in a package of w pes, the drying side of t he
wipe will remain dry because the aqueoupxdnhgiéfl is not free to nmigrate as in
non- encapsul ated wet w pes. When a paper web is used as

a hydrophilic subst rrie, exaimplehiilfyistrated qurepatatihasf an articlei congprismge aupapeon i S

t ypi || ppl i . t : : i . i.e.
P PP bt WP a0 _%*%}%ﬁffﬁé%“@%ﬁ%*ﬂ3%#%?2‘5%%%?%&“‘“ to
t he s¥r f abysraphobic regians.ghhe qmulsion is ap epylsion, whichds edéFﬁ? fqfitheQr bo
"nonuni f ornt' i ssidepstlthd dander.

A) Emulsion Preparation
An emulsion (86.5% internal phase) is prepared from the ingredients shown
in Table 1.




t he anpbunt, pattern of distribution, etc. of the emul sion can vary over the
surface(s) of the material being treated. For exanple, sone portions
of the surface of a paper web can have greater or |esser amounts of
the emul sion, including portions of the 15 surface that do not have any
enul si on, The m’vgla.”mlfrnal phase i nverse emul sion can herrRMidesds t O -
the paper web at "any point after it has been dried. For exanple, t he
enul sion can be appiied to the paper web aft® it has been creped froma

Yankee dryer. Usually, it is -preferred to apply the emulsion to the
paper web as it is being unwound fronifablehrent roll and prior to
bei ng wound up on snal | glpad=iiai A = ar=¥= TRT=S S Aoy I n

applying high internal oAmount (gmp [caPercentage sfray and
gravure coating nethods e fed. Figure il lustratdqs one

such preferred netf e—t-h Hst+o pralyet—onto—a—darri er

10. Referring to i Yellow Geresing Waxpr o) sys$¥m has| a spt @ hedd 12 that

applies a dispersed spray(Sirdhla# Pitsch SP983)enll si on onto farrier 10.

This spray systemis act Senbly th consy sts a pgll screw
Y ol Spuptanint (Fishe?r °700) ¥ P

drive 16 that is connect pH-Hg—18. -a—pP+-st-or—pRe—ef—hydragl i C
cylinder 22. A por t Pow Coming/ Q215369 2P is $Hbwn ih Figh¥e 1 4s being
filled with the high inteihdkifier phase | nverse enulkion as indijcated by
30. Cylinder 22 is heat ef—to—keep—enutsron36 30— HUE&L or—jl astic
state. Enmulsion 30 enterfS¥btanigeleass via b 4-wdP coupling 2% 34 that
has a |ine 38 connected ffemusifierc(Seeh®B51infy port 42. Cpupling 34 4l so has a

line 46 that is connecteﬂfr&xﬁmnessure gaugg 50 and sprpy head 12. [There are
t hree val ves i ndi cptet—as—56—58—and 66— tiat——controt—tie—ftdqw of the
emul sion in lines 38 Dow (eming 26he sprhy sy<Pem shpwn P i gure 1 al so
has a |ine 64 connected §dimgthicone Raid (35®ad} 12 that all pws air indijcated

generally as 68 to be a éied to the spray head. Line 64 alfso has a
pressure gauge and regul pFet—F2—For—econtrotrg—and—epsurrg—the
WD 97/ 40815
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Pnrjlele;re in line. Lines aoehrd pr%re;eva{}%at PO To jrarmra n IBSD}Em:H Jion in a
from Lonza)
Distilled Water 4300 86 %

In formulating the internal agueous phase component, the Dantogard is
added to the distilled water and then heated to 160°F (71.1°C). Separately, the lipid
s  phase ingredients (Yellow ceresine wax, petrolatum, Dow Coming 200 fluid,
emulsifier Dow Corning Q2-5200 and emulsifier Span 85) are heated, with mixing,
to a temperature of about 170°F (77°C) until melted. The internal polar phase and
extemnal lipid 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
10 the ingredients to cool slowly. Mixing is continued until the emulsion forms.
Emulsion formation is evidenced by an increase in viscosity above 2000 centipoise

as measured with a Lab-Line Instruments rotating disc viscometer.

B) Carrier Preparation
The carrier is formed by treating a hydrophilic substrate with a polarphobic

15 material. The substrate is a conventional tissue paper substrate. The base paper is a
70/30 Eucalyptus/NSK, non-layered sheet with a basis weight of 21.5 lbs/ream.
This paper is unwound through a gravure printing roll which applies Syloff 7677
polymer and Syloff 7048 crosslinker (Dow Coming) in a 95% to 5 % blend. The



state prior to application to the carrier. To fill cylinder 22

w th enul sion 30, valves 56 and 60 are closed and val ve 58 i s opened.
Bal | screw drive 16 is actuated so that piston 26 noves to the left. 5

The vacuum created in cylinder 22 draws the enulsion fromfilling port 42

t hrough |ine 38 and into cylinder 22. To provide enul sion from
cylinder 22 tWOIHILS head 12, valve 58 is closed and PAFHSS7468065hq B0
are opened. The ball screw drive 16 is -30- actuated so that piston 26
noves to the right. This forces enul sion 30 out of cyI i nder 22 and

O ntaC pe oS Qﬁﬁhé gqs %’val\ﬁy&%%wtﬁé grgs%ers}aeﬁﬁ%léhw P?lgér?ﬁg? air

and into the sprgé) hea rté% | NCOor por a
fromline rmgd gh gty PBe gide,fr g camdss igpassed tbwash moﬂfeﬁeﬁmam apply t o
carrier 10. the same treatrhénguo cboth sidksisf et exsrie@nThe (Sgloffaisi then REdskHidkddor

applyi ng the hi gl RtGL r&ﬁhmBHao?eneat by Qe%srwrgrebﬁe a?ﬂ?@i'tﬁ}o‘aﬂh ﬁ%oclv&%g

fl exi bl e rotogravure coat| ng carrler
110 i s unwodnd P@UWM#@R’E‘O‘{“F Wr“bﬁe cpmrier F&W'ﬁblsqu“t'ﬁéd)l@f emé‘isi@ct i on
i ndi cat ed by arsadiditichl2a) and advanced around turning rolls 114, 116 and
118. Fromturning roll 118, carri er 110 i s advanced to a gravure coating
station i ndi ca€rd ghpplyis stor|to(Canfiger e t he enul sion is then applied

to both sides of th e emulsfoﬁr 7 ﬁi S&p Aeﬁﬁlﬂwaﬂx@& 'u@iﬂg]tﬁé)’spﬁ?rs? 110

beconmes a treat ndi Tr eat ed ced
to surface rew @F“F‘ ‘$““i§6tr?' ggélsm?glwfptffcﬁtgt%peratmeog%?% Fﬁgf by
arrow 126a) 1eandot tmehemo Thel bald screwf driviesltentopesoal Utear weldcity 24 0.002 m/s(zc et @t i ng
in the directiopey bz?é?s' RloR020Y33' | 0"&1&3@&) to ush the cmulszonCS]IB@tt bPRylrder 22

conprises a pait a ted |i 0 Press
130 consists of (%’w pressuLm 4@3%% %“ ﬂﬂ" &“‘F’érsggy])ﬁ?‘? A2 (Brtemad
cyl i nder fndding spmy chedd Avith aprh)alsbtyp chJFsthﬁ'mcﬁpra Systéhe dncanWheaton,

cylinder 146 an ) AN ‘s
138 and 146 eacﬁ:;n néﬁainﬂfig gir%érgéd %fmcﬁph%éﬁng%kdts&;ﬁ,rabéggeo ¢ mxmlbme

| ate
cylinders 1%2 a i€ ézé’s P@FW"pﬁ’WéPH@&%WQP‘me carrler | f?r ane,
or phot opol ynerrmuhémeabdihé’ﬁﬂeﬁamnl oRoraexdmplei the ¢armdrecan \Hei spaayed at dheanip i n

the directions b&%&?&%@wﬁ&eﬁdﬂ% éﬁﬁﬁd pridit (bR s ahthelmBderwedn RaAhdevel V.
As shown i n Fj urF % G&{j h ate c@ h&g rs 142.an 58ﬁare p osed
to one another R i1 178, “’é ? éi‘f“e‘B;W"i% ﬂﬁ i ch

carrier 110 passmslsion coats both sides d{dhg caroiert arabowt. 9% addDpreby] dey weight of the i s

punped to 04 Spegawgd onto each of these | i nked gravure presses 130
and 134 at the nip a i.ndi cat ed 158 and .16
respectively, at a c %?'B‘I‘}F‘WSF%W@? B¥8 Hl'le F’ﬁt"éme Eﬁﬂﬁé‘F&ﬁx@ﬁ TOPErRYE™: o

presses 130 coating dyst&n shawn incFigre 26 dihe hot, mtilte éfr Sn60°F) emulsionds P‘mmﬂls

the emul sion isadfgdajea M@e&'ﬂ of thedakaflume&w,ﬁreq&@saéseﬁsolé{a mchtltﬁéln the
same rate as the emilsio car hi s

el i m nates enul &%h mdlﬁﬁ}eﬁcf’"i?ﬁ‘s%yn%t%%ﬁs@t éWe"%e]%’n?tl spnsiaht v°?‘é'9? 'ﬁé‘é’?’vs 138
and 146 rot2at e irate phH20 vil/mint Aoiex cylitidersti38 apd 146 spoewd tnestaulam eyerdy across

the surfaces of print plate cylinders 142 and 150, respectively (each rotating at about
40 feet/minute). Cylinders 142 and 150 then transfer the emulsion to both sides of
carrier 110. The coated carrier 122 is transferred to surface rewinder roll 126 such
that the coated central width of carrier 122 is over the depressed print area of roll 126.

30 Asaresult, the coated central width of carrier 122 is not in contact with the surface of
roll 126, while the noncoated edges of carr’ » 122 are in contact with the surface of
roll 126. The carrier 122 is then wouna .p on finished product roll 128. The
emulsion coats both sides of carrier 122 at about 50% add-on, by dry weight of the
carrier, to provide an article of the present invention.
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they act as rotating doctor blades to spread the enul sion evenly across the
surfaces of print plate cylinders 142 and 150, respectively, and to
renove excess enul sion fromthe print plates of cylinder 6696k 150-
The emul si on tW2EB¥pread onto print pl -atg cyli ndersy142 arﬁz 1%%7
(rotating 5 in the opposite direction as-3lndi cated by arrows 142a and _
150b) is then transferred to . both sides of carrier 110 at nip area
154. The anmount of the enul sion transferEgehdl®ll carrier 110 can be
controlled by: (1) adjusting the width of nip area 154 between rint

plate cylinders 142 aftiskEafnple Mustdies ptepamgtiomef au sititle sbmpiiging r palyethglenand
162 bet ween ni | ox [ s Dl ‘Wﬁ{ Ihith Aoshuléien.aThis kéfed B (3)
the print imge 1 “-‘F-ﬁ%ﬁ’%ﬁ‘éﬁ’%ﬁ% eepsgﬁfﬁg} th.eli]lpi:‘li1 rJt“}:gl @e on

cylinders 142 ands Ipsaed befyeqnjavorpapep substrates, to provide an articlgthat ds wetied.on anly ; | o
print plate of Cyhne Biderhed 4abjeotell thhear fomdér THeGembiningpdry iside can absogaliquid n of

the print plate aon cvli 142 and 150. E. Specific
[I'lustrations of '%‘H%‘X’ﬁﬁggg‘;‘gﬁ on of Wet-Li ke C eaning W pes -
According to the Presepyt | Bi@RidnFeparation The follow ng are specific
illustrations of the preparaftl wet -1 i ke. | eapin i | :
accordance with the p%&ﬁlsnprh&gmopwatl pLaseﬂs prepared(i‘romaﬂxe nggr%xpn(?sgsﬂ.o% in
Exanpl e | Tablell. This exanple illustrates preparation of an article
conprising a,paper substrate that istduie&gated on one or both surfaces
with a silicone polynmer to provide 20 h ' 2gionsThaemil sion
is an enulsion, which i} pedpshatOImgredfeats r Addubit (em) | SPetcentape t e
carrier. ) Enmul st on Preparation Anj emul si on
(86.5% i nternal phase) &ftr-om-t-He—ngreders—showr—t I n
Tabl e |I. Yellow Ceresine Wax 18 6%

(Strahl & Pitsch SP983)

Petrolatum (Fisher) 3 1%

White Ozokerite Wax 6 2%

(Strahl & Pitsch SP1190)

Lubrizol OS#121864 9 3%

emulsifier

Polar Phase Ingredients

0.1% Carbopol 940* in 264 88 %

distilled water adjusted to

pH 6.0 with NaOH

*Carbopol® is an acrylate thickener available from B.F. Goodrich.

The lipid phase ingredients (yellow ceresine wax, petrolatum, white ozokerite

wax) and emulsifier (Lubrizol OS#121864) are heated and stirred in a 500 ml
stainless steel beaker to a temperature of about 180°F (82.8°C) until melted.

15 Separately, the polar phase component is prepared by adding 0.5 gm of Carbopol®
940 and 499.5 gm of distilled water to a 1 liter glass beaker, followed by mixing until

the Carbopol® 940 is completely dissolved. The pH of this aqueous solution is
adjusted to 6.0 with an appropriate amount of IN NaOH. A portion (264 gm) of this
aqueous solution is added to the beaker containing the lipid phase component. The

20  combined mixture is heated to 160°F (71°C) and then mixed with a "Lightnin’
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Tabl e | Li pid Phase I ngredients Anount (gm Per cent age
Yel | ow Cer esi ne Wax 350 7 % (Strahl &
Pitsch SP983) Pet rol at um ( Fi sher) 50

1% WO 9740815,y Coni ng Q- 5200 150 PCT/US97/0§90%, -
emul sifier Sorbitan triol-gate 100 2
% enul sifier (Span[err] 85 - froml1Q) -
Dow Com ng 200 "o : . 9 . :

di et hi cone f | U]I‘%ZS(IQSBchr at 500 1%!1-}1 while allo(\:rs'éxtx% theQnBedi/%nts to cool until ﬂl}Fo?nél%lSlB%ase

| ngredi ents forms. Dant ogard (preservative 25

0.5 % from.lonz . . Distilled Water

4300 By oEmulsion A liéstion/Canic 85 the internal aqueous phase

conponent, the Dant cBranulsion of Step dd dslanplicd eondi sidei dflacpdlanphiabic Hlmdof tingn
heated to 160[ efbk pbigdthylest, rﬂy%e.%?p@irrgt&i flexibid fotbgrithue coatin Q?ﬁ%ﬁ?igg to

i ngredients (Yellow céresi . petrolfatum Dow Corning 2

enul sifier Dow %Pfﬂcﬁ‘g"ﬁﬁﬁfg‘@%‘%r{d enul sifier Span 85) are heated, with

m Xi ng, to a t ehperatulsion-todatedb dibh  is7 Qlositiondd bétWeen r iwG) hydioehtamgléd ed.

The internal polatRba3Rr28akh substrdtd bEhE TompbRdoNBICIPR AR then

RAREES o b T et L

cool sl ow yio M weight afachosftthenwacbuterisubstrates isabolit30@smf or ns. Erul si on

formation is eviden AN ' SE QS I 0 [ RO se

aa moasured with o Lo R A BASE: lolnof Dbty SHEHE wOE s SGRIEE

B) Carrier Preq3pgof General Electric Co.7{¥9304 siligqne; rglepss, pakymegyand, UXP3 0G5

hydr ophi | i ¢ subplictéihitiator,tih acrapie bfi9§%aBs, ds dfplied.nThe careikr. is Then pasiedtundérea i S a
ti | ti : ' : . 70/ 30

convent 1 ona 'ﬁ!ﬁf(b)i P ShirCe %P%&%g?ﬁ%%%@%ﬁﬁtﬁggpﬁlﬁk&g%t &“1"?%‘“1%

Eucal ypt us/ NSK, ayere asi s wei g s/ ream
15 Example 111

This example illustrates preparation of an article comprising a polyethylene
film (i.e., hydrophobic layer) located between two paper substrates. An emulsion is
applied to the outer surface of one or both of the paper substrates.

A) Emulsion Preparation
20 Anemulsion (91% internal phase) is prepared from the ingredients shown in.

Table III.
Table Ill

Lipid Phase Ingredients Amount (gm) Percentage

Yellow Ceresine Wax 18 6%
(Strahl & Pitsch SP983)

Arlacel P135 emulsifier 6 2%
Sorbitan triooleate 3 1%
emulsifier (Span 85®

from ICI Specialties)

| Polar Phase lngrg_dieits
Sodium Chloride 21 7%

Distilled Water 252 84%




Thi s paper is unwound through a gravure printing roll which applies Syloff

7677 pol ymer and Syl off 7048 crosslinker (Dow Corning) in a 95%to 5 %
bl end. The WD 97/ 40815
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Syloff blend i d at 5% of the dry substrate basis weig .
appl i cati on |S%V&WJ°§1§erforrred on only one side, or the carrlg‘tr:wpgﬁ}gg’gged

t hrough another printer to apply the-8ane treatnment to both sides of
the carrier. The Syloff is then cross-1linked t hrough the addition of

heat by passing the C%euﬁ,fd ﬁ%@%&% Ufid 00 b, e'émls.ﬂércsﬁaﬂ@ 85 and
hydr ophobi c reglon The carr b3| on
addi ti on. Sermilsifigy @)Ariac ‘2@5% eﬁﬁ‘ﬁ?’s‘#’ l§§ FISQ\I‘\G(?) 9¥‘“xe(ym 2500 i The

emul si on prepar eoktamlesﬁtseqyl Aeaksn uisil mplpddL eTheupolargphake ingpadieptss{sedivm chloride
shown in Figure lnyg mllearwa&rp&e'aadézﬁﬁttﬁawﬂmt EopRAfiAL u{eeh ] ﬁ&k%grk&e&@

that it is fluid 10 or screw drj ve r
vel ocjty of 05002Mhepixgie ﬁsshe‘a{eg to 8 a@k 3rand ﬂfﬁ"s‘f“éﬁ‘“é%“&% é‘gﬁﬁl‘“ ajﬁéﬁ E?'er)
to push the enul shixer #5300 gfm.c Yhe mikeure 22aliowed to dophunitil ittleremuisiarsforas.at  about

12 psig). The emul sion enters spray head 12 (external m Xi ng spray
head with spray setup B?UElm%ﬁnp@mﬂSysterm I nc., \Weaton,
II'linois) and is di spergeadrrien léllcﬁmfaadedjof% mghoﬂwab@ahﬂenaﬂwtsh&@ﬂ&vafehc

The emul sion is 0 the
carrier while t hébe&%?eplaé? aar‘)lg seﬁond {Ié)sue sggs\%ﬁundﬁﬁ‘fh 3€ ﬂﬂ?sﬁfte Tltf
exanpl e, the ®ar rsmda@amssm“@p Weétmtﬂﬂfemmepl The PMP’W&%S@&M rld!@ﬂ '

roll gnd fi ln: S?S 2 Rt £l o mda%arrnﬁmb@c&etmwygﬁace ,

rewi nder ro an arent ro | e

result, the : errulé\egiﬁsstgﬁﬁ eWebs H"E’P‘Hgsang mg%gﬂ «ﬂ”% wa\‘b%‘tﬁ A%ﬁ*?
add-on, by dry wes #jmdargplying gh@. The pplyethylene ﬂlm is then brought wigethenwits thedfirstan

al so be appl i ed t&s&Memrfamealmhm strit@uré.| EoRhil) £ sdcOAPENsaY WEB treated witk it | NY
syst em shown | n

enul.si on
Shped e g A 8% PRl S 6 Bl et S OS5
and 134 at the mwthapoy@n@agnd tizsue an bathethe ovler pyfacess Ehigicamder is then ready
respectively, at fRrefsionapplicatisietric flow 25 rate of 20-m/mn. Anilox
cylinders 138 and 146 spread the enuIS|on evenly across t he surfaces
of print plate cylinddl)s 14pphymt nac Bebstrateel y (each rotating at about

40 teet/mnute). Cyli nﬂﬁre?mﬁé}%% fied 1d Bseort Bl Bheef sxtdg&eoieimilcﬁt‘rﬁpb%%tﬁ&t h

si des of carrier 0. ecoatedcrr|er 22 1s trapsfer
surface rewi rfler my?ngﬁ%legw togravure coat?ng accordi]ﬁg to the procecPures ofr Eexampl%I

Example IV

This example illustrates preparation of an article comprising a polyethylene
film (i.e., polarphobic layer) treated on one side with an emulsion. This treated film
1s located between a tissue paﬁer substrate and a nonwoven substrate that is also

25  ftreated on one side with the emulsion. Thus, the article has the emulsion
sandwiched between the polyethylene film and the nonwoven substrate. This article
is wetted on only one side when subjected to shear forces. The remaining dry side
(i.e., tissue side) can absorb liquid remaining after use.

A) Emuision Preparation
30 An (88% internal phase) is prepared from the ingredients shown in Table I'V.



that the coated central width of carrier 122 is over the depressed print
area of roll 126. 30 As a result, the coated central width of carrier 122
is not in contact with the surface of roll 126, while the noncoated
edges of carriage 122 are in contact with the surface of roll 126.
The carrier 122 is then wound [err]p on finished product roll 128. The

emul si on coa™CY¥¥5si des of carrier 122 at about 50% add- oRCTH$P7@EP6 wei ght

of the carrier, to provide an artigde of the present invention.

WD 97/ 40815 B : -
PCT/ US97/ 06906 _  Table IV -31 - _
Exanpl e 11 psihhs—%%m an article
conprising a pol yet hi| Eipid Phase Inpyetlienisi | e habi Bertentage) freat ed on
one side with an enugsion. This treated film i|s | ocated bg¢tween two
paper substrates, to oy e ar ar e tirat—s—wetted—on—onty 5 one side
when subj ected to shjphraffinwax(Aldreh) r ojmi nj 4] rb Iiquid
remai ni ng after use. §Lubrizol OS#121864\) Ermul sgon Pr ¢par at3epn An
enul sion (88% i nternh ) is prepated fromthelingredi entsfshown in
Table 11. 10 tmiRE Fabh-e—it

Li pi d Phase I ngrediepts Amount _(agm Per cent age _
Yel | ow Cer esi ne Wax Mm 6 % | (Strahl &
Pitsch SP983) - - petroragounmm{Fisher ) PPN | 1
% whCplsivap ehleride; o \nax 4 5 4% b %

(Strahl & Pitsch SP1}8aikydrate (EM Science) Lubri zol |OS#121864 9
3% BRA1ISA Waltr 84 84%

The lipid phase ingredients (paraffin wax and Lubrizol OS#121864
emulsifier) are heated to about 140°F (60°C) and mixed in a 500 mi stainless steel
5 - beaker until melted. The remaining polar phase ingredients (calcium chloride and
distilled water) are added to the beaker containing the lipid phase ingredients. The
mixture is heated to 140°F (60°C) and then mixed using a "Lightnin’' TS2510" mixer

at 500 rpm. The mixture is allowed to cool until the emulsion forms.

B) Carrier Preparation/Emulsion icatio

10 The carrier employed is composed of three distinct layers. The first layer is a
tissue substrate, as described in Example 1. This tissue is passed through a printer -
section and a 0.5 mil microapertured (1/10,000 holes) polyethylene film is plied to
this tissue by means of glue. [Emulsion from Step A) is applied to the
microapertured polyethylene film side of the laminate, via spraying or printing. The

15 third layer is a non-woven substrate supplied by Fibertech, comprising 40%/60%
cotton/polypropylene). Emulsion from Step A) is also applied to one side of the
non-woven substrate, and then the two emulsion containing layers are plied through
heat and pressure to bond the synthetic fibers such that emulsion is sandwiched
between the polyethylene film and the non-woven substrate.

20 : Example V

This example illustrates the preparation of an article comprising an emulsion
applied to a substrate similar to that described in Example IV above. The article is
particularly suitable as a wipe for cleaning hard surfaces. '



Pol ar Phase | ngredients 0. 1% Car bopol 940* in 264

88 % distilled water adjusted to pH 6.0
wi th NaCH *Carbopol [err] is an acrylate thickener available fromB.F.
Goodri ch. The lipid phase ingredients (yell ow ceresine wax,

petrol atum white erite wax) and emul sifier (Lubriz 64) _
are heated andvé??"%’glg ina 500 m st ai nl ess steel beakg%;'l"@?’;n%”ln§
tenmperature of about 180[err]F (82.8[err]C3amtil nelted. 15 Separ at el .

t he pol ar phase conponent is prepared by adding 0.5 gm of "Car bopol
940 and 499.5 gm of diagti It@,qjsmtpeé atdiod 1 |iter glass beaker, followed by

m Xi ng unt: I t thinCar Q 7"({5%&?5"%{’#?? %s%t)csa%%ym%d Tgﬁ ﬁﬁ‘%’ac% th| S
aqueous solution is "‘g(;} E

NaCH. A portion émpmfrwhﬂtmnyedwntsshmble%l ution is added to the
beakeér containing the |ipid phase corrponeEt e 20 conbi ned m xture is
heated to 160[err]F (71[err]C) and then m ith a "Lightnin'

WD 97/ 40815 s
PCT/ US97/ 06906

TS2510" mmixer at 500 rp Lb'ﬁp-lgggﬁ-%ﬁﬁ‘—%‘t he i AFIONE: @MY s tgeré’ﬁrﬁ?g unt{! the

emul si on forns. Enul si on mpllcation/Carrler Pr epar pti on

The enul sion of Step A hgéﬁm"&ﬂsw Pne sidiggof a pol anghobic filn of
ctgl

ring 5 rolled polyet avure
coating according to fir ocedures of anpl e 1 2.0 he
emul sion-treated fil mi $Deasp2-5200ed bet ween I‘WO hydr oent 48d@l ed
substrate |ayers, each §UDSTrate Delng conpoged or about [F0% naturay fibers
and about 60% pol o—f+omti-bertechH{ The
overal | basis 10 wei gljRolaf Intemah Phiset he t wo outer substrlates is abput 30

gsm The calIdoeédidnts: t hen passed fhrough a prlJnti ng statjon
where a conti nuous coating of General Eljectric Co. Yv9300 siligone
rel ease pol yner and UVO3L0C—  photoipitiattorr—in—atatio-—of—98%WP% is
applied. The carrier is|DistilepWaterd under a }617.76 77.22

HEDP 0.16 0.02

Hydrogen Peroxide 5.6 0.7

Ethanol 69.6 8.7

C-12 Amine Oxide 0.8 0.10

Geraniol 1.04 0.13

Limonene : 0.52 0.065

Eukalyptol 0.52 0.065

To formulate the polar phase, all components are mixed together and then
heated to 140°F (45.8°C). Separately, the lipid phase ingredients are heated, with
mixing, to a temperature of about 140°F until melted. The polar and lipid phase

10  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
slowly. Mixing is continued until the emulsion forms. Emuision formation is
evidenced by an increase in viscosity above 2000 centipoise as measured with a
Lab-Line Instruments rotating disc viscometer.

15 B) Applying Emulsion to Carrier
The emulsion is applied to the carrier materials according to the description
in Example IV.



W light source for cross-linking to forman article of the present

i nvention. 15 Exanple 111

This exanple illustrates preparation of an article conprising a

pol yet hyl ene film(i.e., hydrophobic |ayer) |ocated between two paper
substrates. An enulsion is applied to the outer surface of one or
both of the pRP*¥iPstrates. A)  Enul sion Pr U760 -

Anemul sion (91% i nternal phase) is prepare-fromthe ingredients shown in

Table I11. . Table 111

Li pi d Phase Ingredients Amount (gm BahpfWPIe Yel | ow
Cer esi ne Wx 18 6% (Strahl & Pitsch
SP983) This Aamplecllubiiaies prophratibn ©F an article wherein the emulsiet?o

Sorbitan tri ool . . 0 ] tier
(Span 85 %%Snses Slgﬂlﬁc%ﬁeref ngaeg?lgﬁ {rllaieegfjal other than water in the SHE Al

Phase | ngredi enphase. Sodi um Chl ori de 21

0, 1 i 0,

PCT/ US97/ 06906 A high internal phase emulsion (88.5% internal phase) is prepared3fgom the

The |ipid phase i Rgi&ad ks ik Yadk YV ceresi ne wax, enulsifier Span[err] 85
and co-enﬁ‘}ggﬁj‘?gér A?v?ellce P135) arge ,hegted to about 160[err]F (71
[err]C) and mixed in a 500 m staim%-g-_ Isteel beaker until nelted.

The pol ar phase ingre MR ok 04l UNL.CHT O] T O ajrd St eq water) are
added to the beaker CWH@%% dm of e;%ll:g??‘—tag% The '

e
m xture is heated to Oferr]F (71 err] and t hen aned using & "Lightnin'

TS2510° Yellow Ceresine Wax 350 7%

(Strahl & Pitsch
SP983)

Petrolatum (Fisher) 50 1%

Dow Corning Q2-5200 150 3%
emulsifier

Arlacel P-135 emulsifier 25 0.5%
from ICI

Polar Phase Ingredients

Sodium Carbonate 25 0.5%
(anhydrous)
Dantogard (preservative 25 0.5%
from Lonza)
Denatured ethanol (3A 2000 40 %
from VRW Scientific)
Distilled Water 2375 475 %
10 In formulating the polar phase component, the Dantogard, sodium carbonate

and ethanol are added to the distilled water and then heated to 160°F (71.1°C).
Separately, the lipid phase ingredients (Yellow ceresine wax, petrolatum, emulsifier
Dow Coming Q2-5200 and emulsifier Arlacel P-135) are heated, with mixing, to a
temperature of about 170°F (77°C) until melted. The polar internal phase and lipid
15 external phase components are then combined in a stainless steel vessel and mixed



m xer at 500 rpm The m xture is allowed to cool until the enulsion forns.

B) ° Carrier Preparation The carrier is conposed of a
pol ar phobi ¢ pol yet hyl ene fil m sheet | ocated between a first and
second tissue substrate. Each of the tissue substrates is a 10 standard

ti ssue web desWi [n Exanple 1. The pol arphobic sheet is N ,(;ggll -
o ey g

pol yet hyl ene f m Tredegar Film Products, Terra Haute,
The first tissue web is unwound and passed 3¥hrough a printer which contains
a standard plying glue. The polyethylene filmis then brought together wh

the first WithsSd BoBAP Mddel 200NCEmiaRionahe 16 IspécdUeRing WHIR! Allowdng @seond
ti ssue web treated %%thtthellgm! sgi:re glue t|.s€’ABI|e-130‘lto t.he ? osLt e, side of
the | aminate str MEFEIASE opal sy Mixing js captinue untilfhe emulsign farme. Fmafsion, |

ti ssue on both t Femetemris suidtrredsby ahiincreaser inevis¢asity rabnve @80 centipoisef as

enul si on appl i CafjeQdhred with a Lab-Line Instémnents MRRYinG dist Vildhnelepn O Substrate
The enul sion is applied to one or both outer sides of the carrier by either

20 sprayi ng or Byl exjappleing Bnflsionw torCarfi@at i ng according to the procedures
of Exanple 1. .. . . . |

This exanple illust ra-tnées e%'}_ﬂesi?élr at ?pgke%fm aﬂrlle 5 Frcfmeco(r:dé%rt?m ﬁg}}a&ah%les I

pol yet hyl ene throygh I\, (i.e., polarphobic l|ayer) treated on one side with
an ermul sion. This treated film is |located between a tissue paper
substrate and a nonwoven substrate that is also 25 treated on one side
with the emul sion. Thus, the article has the emul sion sandw ched

bet ween the polyethylene filmand the nonwoven substrate. This article
is wetted on only one side when subjected to shear forces. The remaining

dry side (i.e., tissue side) can absorb liquid remaining after use.
A) Enmul si on Preparation 30 An (88% i nternal phase) is prepared
fromthe ingredients shown in Table |V. WO 97/ 40815

PCT/ US97/ 06906 - 34 -

Table 1V



Li |_oi d Phase | ngredie Amount (gm Per cent age _
et |

emul sifier

Pol ar Phase | ngredients Cal ci um chl ori de 4
4% | hydrate (EM Sci ence) Distilled Water
84 ' wogll%sgg The |i pig phase ingredi entFCTUSET6P96 n viax
and Lubrizol OS# 121864 enul sifier) are heated to about 140[err]F
(60[err]C) and mxed in a 500 m .stainless steel 5 beaker until el t-ed.
The remai ning p i@ ients (cal ciumchloride and distilled
wat er) are adde %T?E%la er&gont aining the |lipid phase ingredients. The

m xture is heated to 140[err]F (60[err]C) and then m xed using a "Lightnin'
TS2510" m xer 1. An afbiXe, which cbmprisesxt ure is allowed to cool until the

emul si on forns. : : ' ’Eéa]@;rﬁ ) si;on Application
10 The car ?’i er %%‘%@gg‘ppsg_ﬂgé%ﬁ%ség | ébgégegilggtﬁgpt | ayers. The
first layer is a b ti%%s¢ulgignapplied fo thg carger, thej epnisioncompsisimge | . This
tissue i'stpaszegll} 250388 ﬁ)lori?ma;m 6:);? ot&ecﬂngiﬁﬁb\ﬁ!sdlicﬁfiéh gztfl’hﬁl lipid phatse_

m croaperture : ol es ' ¥k gn £4i X | . . is

ti ssue by neans of glue. Emul soll:%gs?ﬁ?%m tggldﬁéﬁélgﬁlpgeadn?lgngﬁgmto

m croapertured pol yethyl ene fi3diCorhighe® the | aminate, via spraying or
printing. - The 15 third | @yer fromaBINQOro786 bE an SHESLY FIsr SHaRP bispstsddin the

Fi bertech, conprising 40% 60% oy, “%gt t%é E&l ypropgclt ene). Errgf}si on from
Step A) is also applied tg one SRl 0 R non-woven substrate, and
then the two enul sion conf3i ni #yeffestive ameyns of|ap emulsifies sgbable of forming: thand

pressure to bond the syntheti Cerhilkigh Shen'thb ekidftal BPId phdse [ ih a flead ik ched
. between the polyethyl ene filmand the .non-woven substrate. 20

Exanpl e V This exanple ill ust rates the preparation of an
article conprisifng adbeptticls ofClaim 1 chapeferized in ghai theu¢rstier furthericomprisestay t hat
descri bed in Exadssl dhelp¥laditiliEsubsifte Rydri Cl e i s particularly suitable

as a wipe for cleaning hard surfaces.

3. The article of Claim 1 or Claim 2 characterized in that the at least one
polarphobic region of the carrier comprises a material selected from the group
consisting of a silicone crosslinking compound; a fluorochemical cross-linking
compound; a commercial water repellent listed in McCutcheon's Volume 2:
Functional Materials 1995; a hydrophobic polymeric film; a layer of hydrophobic
fibers; and mixtures thereof. :

4. The article of any of Claims 1 to 3 characterized in that the carrier comprises
a nonwoven substrate treated with a polarphobic material selected from the group
consisting’ of silicone crosslinking compound; a fluorochemical cross-linking
compound; a commercial water repellent listed in McCutcheon's Volume 2:
Functional Materials 1995; and mixtures thereof.

5. The article of any of Claims 2 to 4 characterized in that the polarphilic
substrate is surface treated with the pol. ‘phobic material so that at least one surface
of the substrate comprises numerous, discrete polarphobic regions dispersed in a
continuous polarphilic region.

6. The article of any of Claims 2 to 4 characterized in that the polarphilic
substrate is surface treated with the polarphobic material so that at least one surface
of the polarphilic substrate is rendered completely polarphobic.



V\09/0

PCT/ Us97/ Eiﬂ ml '" I”!ll - 35 -
Erul An enul si on having 87% i nternal pol ar

phase (consisting primarily of water) is prepared fromthe ingredients
shown in Table T 86906

Li pi d Phase | n&?@aﬁﬁgﬂfs: Amount (gm Pegg:ent age apéﬁ[@g.’

Strahl & Pitsch SP983 24 Pet rol at um
6 2.0 - Dow Q2 5200 ) 9 -
3.0 Pol ar Internal Phase | ngredi ents:
Distilled Water 6 HEDP
0 16 0 02 The article 6'1”7 CYa?m 3 %c})enezzhg t élée carrier compnsqg E
0.7 polarphobi¢g pelymeric film, preferably posmone%getwecn a first and a sgcopd:

C- 12 Anmi ne OXi de polarphilic substrate- lﬁyer, preferably charateriftd in that the first and second

Sa :Tg 2 Ie ﬁle polarphilic substrat%lay)?‘s are both paper webg (1)2 5
Eukal ypt ol 0.52 0. 065 To

fornul ate the polgqr p%@%w‘l& |of%9ﬂﬁ‘n€ﬁh§s Qrt% 7 ch@flcleR2A! ACthaf B Edi@Bion

heated to 140[err] F er, ar at el t he | ph Ln di ents
are heated, with dorn g rﬁ‘iﬁ' g’l’go&’ ﬁ"“@ﬁg ﬁtPEfPsé and %‘85&7 %g/'éﬂtﬂq?—ﬁ@‘?f

el t ed. The pol arphased ptefgzably frioms® tol 5% extempd lipid: phase and friem @dn‘rﬂlﬂbmtamala
stainless steel vgsg as%“ﬂxdrﬂxé%ﬂxﬁlh xﬁ’atéi‘ﬁbﬁfe?erably has M?x@ﬁi‘ng 18Mt fn iﬁb’fﬁfgeon

Mxing i o cont i nif e DBtk el S b G o7 T

evi denced by an increasé in viscosity above 2000 centi poi se as neasured
with a 9. - The article of Claim 1 characterized in that the waxy lipid material is
. selected from the group consisting of animal waxes, vegetable waxes, mineral
waxes, synthetic waxes and mixtures thereof, preferably the waxy lipid material is
selected from the group consisting of beeswax, lanolin, candelilla, petrolatum,
microcrystalline wax, yellow ceresine wax, white ozokéritc, polyethylene waxes,

and mixtures thereof. '

10.  The article of any of Claims 1 to 9 characterized in that the emulsion further
comprises a component selected from the group consisting of perfumes,
antimicrobial actives, pharmaceutical actives, deodorants, opacifiers, astringents,
skin moisturizers, and mixtures thereof.

1. A process for applying an emulsion to a carrier comprising at least one
polarphobic region, the process comprising the steps of:
A. forming an emulsion comprising:

(1) from 2 to 60% of a continuous external lipid phase
comprising a waxy lipid material having a melting point of
30°C or higher;

(2> from 39 to 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;

B. applying the emulsion to the carrier at a temperature sufficiently high
such that the external lipid phase has a fluid or plastic consistency;
and



Lab- Li ne _ ing disc visconeter. 15 B) Appl yi ng
Emul si on ﬂﬂm“gwmﬁ““r“ Il The emulsion is applied to the carrier
Lngrtot

mat eri al s accer e description . in Exanple IV. WO

97/ 40815 _
PCT/ US97/ 069 : - 36 -

Exanpl e VI 0‘9097’40815 This exanple illustpates preparation FGRIUSRTO6786 |
wherein the enul sion conprises significant |evels of a polar material
other than water in the internal - phase. 5 A Emul si on Preparation

A high internal phasg, emUoShﬁJg‘tl{e&%pﬁe% &MiiSioN 36 aRGAFPtule Sufichia@y 96w fshéim t he
I ngredi ents shown in Tab Tabl e

|
Vi Li pi (}ﬁ?5 csextqrpe] lipid Rbgsasolidifistinge (gn)  Percent age

Yel | ow Cer esi ne Wax 350 7 % (Strahl &
Pitsch 12.  AnarticlePR8ith comprises: Petrol at um ( Fi sher)

50 1 % w_Cor. 50

3 % 2. o ffaDe gxppnsmg at iCast gne%dmﬂgq%%@gmp,gyé emul sifier
25 : 0.5 %b. a water-in-lipid emulsiommapplied to the carrier, the emBisicw
Phase Ingredients comprising;

(1) from 2 to 60% of a continnous solidified lipid phase
comprising a waxy lipid material having a melting point of
30°C or higher;

(2) from 39 to 97% of an internal water phase dispersed in the
lipid phase; and :

3) an effective amount of an emulsifier capable of forming the
emulsion when the lipid phase is in a fluid state.



Sodi um Car bonat e 25 0.5 %

(anhydr ous) Dant ogard (preservative 25 0.5 %
from Lonza) Denat ured et hanol (3A 2000 40 %
from VRW Sci entific) Distilled VWater 2375

47.5 % . 10 wo oudofus’ Or mul ating the pol ar phase conponent, pofusPnkeegard.-
sodi um car bonat e and et hanol are added to the distilled water and then
heated to 160[err]F (71. 1[err] Q). Separately, the |ipid phase

i ngredients (Yellow ceresine wax, petrplafum emulsifier Dow Cornlng

@-5200 and emul sifier Arlacel P-135) are heated, with mxing, to a
tenperature of about 170[err]F (77[err]C) until nelted. The pol ar internal
phase and lipid 15 external phase conmponents are then conbined in a

stainl ess steel vessel and m xed WD 97/ 40815

PCT/ US97/ 06906 - 37 - with a
Hobart Mdel 100 C m xe i Mhile allow ng the
ingredients to cool slo nt{| the emrul sion forns.
Enmul si on formationfis i h increpse\in viscosity above 2000
centi poi se as measyur eduw t h LalPLi ts ro@ating disc

vi sconeter. 5 B) Abpl YRBng EﬁuIS|on to The enul si on

is applied to the carrifpr according to any of t hr ough V.
3
N
T =
AN
|/ o
L]
8 § ¥
/ée.
N
o
ap
*

Jla_
F

/




WD 97/ 40815

PCT/ US97/ 06906 - 38 - VWHAT | S
CLAI MED 1 S: 1. An article, which conprises: a. a
carrier conprising at |east one polarphobic region; and b. an

emul si on appl i %ﬂ%% 1?6 carrier, the enul sion conprising: US97/06906 -
(1) from2 to 7 a continuous solidified external |IpldK: ase

conprising a waxy lipid material having a nelting point of

30[err] C or higher; - @94 from39 to 97% of an i nternal
pol ar phase dispersed in the external |ipid phase;
and (3) an effective anount of an enul sifier capable of
formng the enul si on when the external |ipid phase
isinafluid state. 2. The article of daiml characterized in that
the carrier further conprises at | east one polarphilic substrate |ayer.
3. The article of daiml or daim2 characterized in that the at | east
one pol ar phobi c region of the carrier conprises a nmaterial selected from
t he group consi sting of g2 silicone crosslinking conpound; a

fl uorochem cal cross- |Iﬂk|§p conpound; a conmerci al water repellent

e 2! Functional Materials 1995; a
a |layer of hydrophoblc fibers; and m xtures
icle of any of QLaing o 3 characterized in

a nonwoven rraﬁsltreated mnth a

ed fromthe group ondistin silicone
g i - Ar/gaﬁpound; a
. Functi onal

listed in McCutcheop” s Mol D
hydr ophobi c polyne |@3r| f
t her eof . : The 4

comrerci al wate
Material s 1995;
Clains 2 to 4 ahg
treated with th¥

~ the substrate cd\w i
a conti nuous p>\;

of
r#gi ons di spersed in
|cIe of any 0

pt eri al®so t at at

dlégr
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of the polarphilic substrate is rendered conpletely pol arphobic. WO
97/ 40815

PCT/ US97/ 06906 -39 - 7.

The article of Claim 3 characterized in that the carrier conprises a

pol ar phaobi c, R?éﬁ%isc film preferably positioned between a pdribdos 2 -
ar phi

second poI I'C substrate |ayer, preferably characterized in that the
first and second pol arphilic substrate |ayers are both_ paper webs. -

8. The article of any of Clainms-1 8o/ 4 characterized in that the

enul si on conprises from5 to 30% eXternal |ipid phase and from67 to 92%
i nternal polar phase, preferably from®6 to 15% external |ipid phase and
from82 to 91% i nternal pol ar phase; and the waxy lipid materi al
preferably has a nelting point in the range of from40[err] to 80[err]C,
nor e preferably in the range of from60 to 70[ e20f C. 9. The article

of Claim charg&éeri zed in that the?%xy lipid material is sel ected
fromthe group c isting of animal wAxes, veggtabl e waxes, m neral

waxes, synthetic Waxes and m xtures fhereof, preferably the waxy lipid

mat eri al is sel ected fromthe grbup consi #ing of beeswax, |anolin,
candelilla, petrolat\@ OO@@ e.0i3e] o]0 )€ ‘ De wax, white
ozokerite, poPfetty-eeIEs LA The
article of any of C on further

antim crobial actijves, pharnmaceutical _actives, deodorants, opacifi ers
astringents, ski n noisturizers, and-8Itures thereof. 11. A
process for applyﬂ% an enmulsion to a carrier conprising at |east one

pol ar phobi ¢ regi on, the process corrprﬁég She steps of: A

form ng an errulsion conpri si ng: : (1D from 2 to 60% of a
continuous external |ipid phase conpri sing a waxy
lipid material having a nelting point of

30/
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30[err] C or higher; (2) from39 to 97% of an internal

pol ar phase di spersed in the external 1ipid phase;
and (3) an effective anount of an enulsifier capable of
formng the enul si on when the external |ipid phase
isinafluid state B. applying the emulsion to r at
a tenperature oy f“ﬁqlént l'y high such that th%a@(é[;?p%g

i pid phase has a fluid or plastic consistency; ) and

WD 97/ 40815 - 4/4

PCT/ US97/ 06906 - 40- C
cooling the applied enulsion to a tenperature sufficiently | ow such

that the external |ipid phase solidifies. 12. An article, which
conpri ses: gy a carrier conprising at |east one hydrophobic
regi on; and ﬂp kujagln lipid enul sion applied td40he
carrier, the enulsion conpri si ng: (D

from 2 to 60% of a continuQus solidi
conprising a waxy |ipid nmaterial

ied lipid phase
haV|ng a nelting point of

30[err] C or higher, nt er nal
wat er phase di spersed {8 _,am@5
(3) an effective a mng

<§Qﬁ$&ﬁ3§ﬂﬂt§ﬁﬁ§§g§§ﬁﬁaQRESRKSF&KBFNH3$$
enul si on when the |ipi@QOHROVOVORO @@Q{@OOOOOOOOO\\\
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Fig. 5
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