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FI ELD OF THE | NVENTI ON The present invention is related to

di sposable wi ping articles, and nore particularly to disposabl e w ping
articles having a nmacroscopically three dinensional W pi ng surface. -
BACKGROUND OF THE | NVENTI ON Di sposable wiping articles are well

known in the art. Such w ping articles

WIPE ARTICLE HAVING A SCRIM LAYER AND A THREE DIMENSIONAL
WIPING SURFACE

FIELD OF THE INVENTION

The present invention is related to disposable wiping articles, and more
particularly to disposable wiping articles having a macroscopically three dimensional
wiping surface. -

BACKGROUND OF THE INVENTION

Disposable wiping articles are well known in the art. Such wiping articles
typically have a substrate which includes one or more materials or layers. The substrate_
can be pre-moistened with a wetting agent prior to use, or alternatively, can be
combined with a liquid at the point of use of the article. Pre-moistened wiping artlcles
are also referred to as "wet wipes" and “towelettes." '

U.S. Patent 5,525,397 to Shizuno et al. discloses a cleaning sheet compn’sing a
polymeric network and at least one nonwoven layer. The fibers of the nonwoven layer _
are said to be entangled with the network to form a unitary body. - |

U.S. Patent 3,597,299 to Thomas et al. discloses a composite article of scrim
and creped cellulose layers. The Figures of Thomas disclose bonding of layers along
the lengths of scrim filaments. U.S Patent 4,522,863 to Keck et al. discloses a laminate
of a tissue ply outer layer, a middle layer comprising a scrim carrying heat reactable
plastisol adhesive, and a nonwoven layer of meltblown microfibers. Keck discloses
windows of unbonded fibers formed between scrim filaments.

The arrangements disclosed in Thomas and Keck have the disadvantage that
their resulting textures and calipers can be limited by the geometry of scrim layer. In
particular, where an outer layer is bonded to a scrim reinforcing layer such that only the -
portions of the outer layer between scrim filaments remain unbonded to the scrim
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article which includes a ﬁrst layer which is gathered by contraction of a second Iayer

relative to the first layer, and wherein the first layer is intermittently bonded to the
second layer to provide improved texture of the gathered first layer.

Another object of the present invention is to provide a wiping article having a
first layer, and a second layer comprising a net-like arrangement of filaments
extending between filament intersections, wherein the first layer is intermittently
bonded to the second layer at discrete, spaced apart locations.

Another object of the present invention is to provide a premoistened wipe
which can be packaged for use as a wipe for cleaning fecal material from infants or
incontinent adults.

SUMMARY OF THE INVENTION

The present invention provides a multiple layer disposable wiping article.
The wiping article includes at Jeast two layers, or plies. A first layer can comprise a
nonwoven web of fibers. The second layer comprises a net-like arrangement of
filaments, the filaments extending “between filament intersections. In ome
embodiment, the second layer comprises a plastic scrim material having a
nonrandom, repeating pattern of filament intersections and openings, or cells,
defined between the filaments. '

The first layer is bonded to the second layer, and the first layer has a
macroscopically three dimensional surface comprising a random, non-repeating
arrangement of peaks and valleys. This nonrandom, non-repeating arrangement of
peaks and valleys is decoupled from the repeating pattern of filament intersections
and opening geometry of the scrim in that the arrangement of peaks and valleys is -
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filament intersections. The resulting elongated ridges are deformable and provide

wiping elements for enhanced removal of material from the surface being cleaned.
At least some of the elongated ridges extend in a direction different from at least
some of the other ridges. Accordingly, the article is effective to pick up material
when the article is used to wipe in different directions.

The resulting soft, deformable ridges are believed to provide a relatively soft
wiping surface as compared to embossed surfaces. As a result, the wiping article of
the present invention can provide effective, yet gentle cleaning.

Further, without being limited by theory, it is believed that the wiping article of
the present invention avoids repeating, nonrandom surface textllre; which can be
perceived as more harsh than a random, nonrepeating pattern.

The macroscopically three dimensional surface is characterized by the
Average Height Differential between the peaks and the valleys, the Average Peak to
Peak Distance, and the nondimensional Surface Topography Index, which is the
ratio of the Average Height Differential to the Average Peak to Peak Distance. The
Average Height Differential can be at least about 0.5 mm, more preferably at least
about 1,0 mm, and still more preferably at least about 1.5 mm. The Average Peak to
Peak Distance can be at least about 1.0 mm, more preferably at least about 1.5 mm,
and still more preferably at least about 2.0 mm. In one embodiment, the Average
Peak to Peak distance is between about 2 to 20 mm, and more particularly, between
about 4 to 12 mm. The Surface Topography Index can be at least 0.10, and less than
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scrim materi &an be of substantially the same form as the first layer, or altematively, can be
different from the first layer, In one embodiment, the first and third layers are
nonwoven webs of substantially the same material and construction, and each of the
first and third layers is gathered by contraction of the second layer to provide
clongated ridges on the outwardly facing surfaces of each of the first and third
layers. _— o - :
The wiping article can have side edges parallel to a length of the article and
end edges paraliel to a width of the article. A first plurality of the filaments of the
second layer can be subéfantially parallel to the length, and a second plurality of the
filaments can be substantially parallel to the width. C
Alternatively, a first plurality of the filaments of the second layer can be
inclined at an angle of between about 20 degrees and about 70 degrees (more
_ preferably between about 30 and 60 degrees) with respect to the length of the article,
and the second plurality of fibers can be inclined at an angle of between about 20
degrees and about 70 degrees (more preferably between about 30 and 60 degrees)
with respect to the width of the article. For instance, the filaments can be inclined at
an angle of about 45 degrees relative to the length and width. Such an arrangement
provides improved extensibility of the article parailel] to the length and parallel to the
width of the article. | '
Without being limited by theory, it is also believed that such extensibility
allows stretching of the wiping article for increasing the area that is in contact with
the surface being cleaned, while subsequent contraction of the article helps to trap
material in the valleys. _
' The present invention also includeés a method for making a multiple layer
wiping article. The method includes the steps of providing a first layer comprising a
nonwoven web of fibers, providing a second layer comprising a net-like arrangement
of filaments, positioning the first layer adjacént the second layer in face to face
relationship, intermittently bonding the first layer to discrete, spaced apart portions
of the second layer, whereby portions of the filaments extending between filament
intersections remain unbonded to the first layer, and contracting the second layer
relative to the first layer to provide a gathered, macroscopically three dimensional
surface of the first layer. -
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Figure 6 is a enlarged photomicrograph of the type shown in Figure 5 .showing
an elongated ridge having branches extending in different directions.

Figure 7 is a Scanning Electron Micrograph providing a perspective view of
the macroscopically three dimensional surface of the first layer, - ] _

Figure 8 is a Scanning Electron Micrograph of a cross-section of the article
showing portions of filaments extending intermediate filament intersections, which
portions of the filaments are unbonded to the first layer.

Figure 9 is a Scanning Electron Micrograph showing bonding of the first and
third layers to the second layer at the filament intersections. '
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not being readily visible to the naked eye when the perpendicular distance between
the viewer's eye and the plane of the web is about 12 inches or greater. In other
‘words, on a macroscale, the observer would not observe that one or both surfaces of
the sheet exist in multiple planes so as to be three-dimensional.

Figure 1 illustrates a multiple layer disposable wiping article 20 according to
the present invention. The wiping article 20 includes side edges 22 and end edges
24. The side edges 22 extend generally parallel to the length of the article 20, and
the end edges 24 extend generally parallel to the width of the article. Optionally, the
article 20 can include an edge seal 26 extendmg around the perimeter of the article.
Such an edge seal 26 can be formed by heatmg, by use of adhesives, or by a
combination of heating and adhesives.

The wiping article 20 includes a first layer 100 and 2 second layer 200.
Preferably, the wiping article also includes a third layer 300. The second layer 200
can be disposed between the first layer 100 and the third layer 300. In Figure 1, a
portion of the first layer 100 is shown cut away to reveal underlying portions of the
second layer 200 and the third layer 300.

The first layer 100 can be formed from woven materials, nonwoven
materials, paper webs, foams, battings, and the like such as are known in the art.
Particularly preferred materials are nonwoven webs having fibers or filaments
distributed randomly as in "air-laying" or certain "wet-laying" processes, or with a
degree of orientation, as in certain "wet-laying" and “carding" processes. The fibers
or filaments of the first layer 100 can be natural, or of natural origin (e.g. cellulosic
fibers such as wood pulp fibers, cotton linters, rayon, and bagasse fibers) or
synthetic (e.g. polyolefins, polyamides or polyesters). The third layer 300 can be -
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layer 200 relative to the first layer 100 when the layers are heated. The second layer
200 preferably has openings therethrough. In one embodiment, the second layer 200
comprises a net-like arrangement of filaments having openings defined by adjacent
filaments. Alternatively, the second layer could comprise an apertured layer having
openings therethrough, or-an embossed layer having surface depressions mstead of
or in addition to openings. For instance, the second layer 200 could be an apertured

or embossed plastic film.

In the embodiments illustrated, the second layer comprises a net like
arrangement of filaments including a first plurality of filaments 220 and a second
plurality of filaments 240. The filaments 220 extend gencrally'parallel to one
another, and the filaments 240 extend generally parallel to one another and generally _
perpendicular to the filaments 220. The filaments extend between filament
intersections 260. The intersecting, adjacent filaments 220 and 240 define openings
250 in the second layer 200. The filament intersections and openings 250 are
arranged in a generally nonrandom, repéating grid-like pattern.

The second layer 200 can comprise a polymeric net (referred to herein as a
"scrim material"). Suitable scrim materials are described in U.S. Patent 4,636,419
incorporated herein by reference. The scrim may be derived from a polyolefin such
as polyethylene or polypropylene, copolymers thereof, poly(butylene terephthalate),
polyethylene terephthalate, Nylon 6, Nylon 66, and the like.

The scrim material is joined to the layers 100 and 300 through lamination via
heat or chemical means such as adhesives. Preferably, the filaments of the scrim
material confract relative to the layefs 100 and 300 upon heating, such that
contraction of the second layer 200 gathers the layers 100 and 300, and imparts a
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filaments ar ebelispindietipressinghas o relatively dpwrpressure (e.g. less than 50 psi and more -
preferably less than 25 psi) for a relatively short time (e.g. less than about 30
seconds), the filaments of the layer 200 are not continuously bonded to the
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nonwovens of layers 100 and 300. This discontinuous bonding, along with the
shrinkage of the polypropylene filaments upon heating, provides enhanced texture of
the outward surfaces of layers 100 and 300. ' '_

In Figure 1, the filaments 220 extend generally parallel to the side edges 22
and to the length of the article 20. Likewise, the filaments 240 extend generally
parallel to the end edges 24 and to the width of the article 20.

' Alternatively, the filaments 220 can be inclined at an angle of between about
20 and about 70 degrees with respect to the length of the article 20 and the side
edges 22, and more preferably between about 30 degrees and about 60 degrees. The
filaments 240 can be inclined at an angle of between about 20 and about 70 degrees
with respect to the width of the article 20 and the end edges 24, and more preferably
between about 30 degrees and about 60 degrees. '

Figure 2 shows an embodiment of the present invention wherein the
filaments 220 are inclined at an angle of about 45 degrees with respect to the side
edges 22 (Angle A in Figure 2), and wherein the filaments 240 are inclined at an
angle of about 45 degrees with respect to the end edges 24 (Angle B in Figure 2).
Such an arrangement provides the advantage that the angled orientation of the
filaments 220 and 240 with respect to the length and width of the article 20 permits
deformation of the net structure of layer 200 parallel to the edges 22 and 24. Such



Figure 9 is a Scanning Electron M crograph show ng bonding of the first and
third layers to-the second |ayer at the filanent intersections.
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herein, the term"macroscopically three dinensional” neans a three

di mensi onal structure or pattern which i s° readi | y visible to the naked eye
when t he perpendi cul ar di stance between the viewer's eye and the pl ane of

the article beefgmufien\pidvidss teQrticld Fith 2EAIES liké PetaHde paMBELS, the ﬁHﬁﬁth
t hr ee- di nensi ona%I ﬁ.tﬁ;quc .%ir es of the present inventi OE are cl eani g a'e,‘nr(11eet S

that are non-ﬁi‘f1 , %¥'frat one or both surfaces of the sheet exist in
mul tiple planes, wiBy'elastielikd behavierigaraliel ol edisdction oDthiestidle itHo sRaml tAsteS i S

observable to r ol + .1 h ture i s observed fr.om
about 12 inc h%&gﬁi}g&v\% % Qgﬁoga? ?ﬁé@%ﬁ%@e’?‘r@%&%ﬁgm t X?é"’t%" atedni ng
sheet's havi ng dithensicgcmeesuredrin bat ditsetiornwhishds ehleastel 26r péycenh of ithie articlelse
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planes so as tiﬁe&r%ﬁérﬁfyegdn%c{%nt%'e %Qé%lnd layer 200. In particular, the first layer 100 can
be intermittently bonded to the second layer 200 at the filament intersections 260,
while portions of the filaments 220, portions of the filaments 240, or portions of -
both the filaments 220 and 240 intermediate the filament intersections 260 remain

~ unbonded to the first layer 100.

As a result, the surface texture of the outer surface of the first layer 100 is not
limited by the geometry of the openings in the net-like arrangement of filaments, but
rather, is decoupled from the repeating, nonrandom geometry of the openings 250.
Similarly, the third layer 300 can be intermittently bonded to the second layer 200 to
provide similar surface texture to the outer surface of the third layer 300.

" The surface texture of the first layer 100 is omitted in Figures 1 and 2 for
clarity. The surface texture is shown in Figures 3-8.

AL

Figure 3 provides a schematic illustration of the surface texture of first layer
100 shown in the ph'otograph of Figure 5. Figure 4 provides a cross-sectional
illustration of the surface texture of the first layer 100 and the third layer 300.
Figure 5 is a photomicrograph showing the texture of the rmacroscopically three
dimensional surface of the first layer 100. Figure 6 is a photomicrograph showihg _'
the three dimensional surface of the first layer 100 enlarged. Figure 7 is a scanning
electron micrograph providing a perspective view of the three dimensional surface of
the first layer.100. Figure 8 is a scanning electron micrograph of a cross-section of
the article.

Referring to Figure 3-8, portions of the first layer 100 are gathered by
contraction of the second layer 200 relative to the first layer 100. This gathering
provides the first layer 100 with a macroscopically three dimensional surface as
illustrated in Figure 3-8. Likewise, the third layer 300 can be gathered by
contraction of the second layer 200 to provide the third layer 300 with a
macroscopically three dimensional surface.

The three dimensional surface of the first layer 100 has relatively elevated -
peaks 105 and relatively depressed valleys 107. The third layer has peaks 305 and



Figure 1 illustrates a nultiple |ayer disposable wiping article 20
according to the present invention. The wiping article 20 includes side
edges 22 an ges 24. The side edges 22 extend general lLLel to
the |l ength g{%cﬁs{} gﬁgrticl e 20, and the end edges 24 extend gt%gfrﬂgsfsﬁgéx%
parallel to the wwdth of the article. Opfponally, the article 20 can

I ncl ude an edge seal 26 extending around the perineter of the article. Such
an edge seal 26_can be fornped by heating, by use of adhesives, or by a
combi nati on oM2Peyst3Wy J\%J“l%ﬁé‘gi%i’?aks of layerrh@0 @reoindicatad: with aeferenicac| udes
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between the 1 PREPorS0ZA B OZR A it praky B e 300 ARFBRIPE IR B 0r 1 on

of the first BajByandabe vallegharedabelet 36RAwrnd 807Rv Ebe peaksié83 prowigle shmgateds of

the  second | ayAgeOfh @Dk itk e ABP1eyer 100, and B obfvins el 100
mat S, nonwove NBter! als aper g% oans,

can be forned om woven erl a n

battings, and¢clongated idgeseh oash@%wxﬁ@vxfaqewfﬁhﬁhiadlayeﬁﬂﬂgi cularly preferred
nmaterial s are nonwgygmneRSopie tirstdifieREbRalRy of tHeadiRd shirfideSdf thd ¥R dayegndonl y

ori entati on, - 100 Fin BEAeEhAL e o) tiny AVERE® HERR BRI ekRk BB | ber s
or filaments afjaténe valieyshs wely ey ink&thsadtheAvesdge Pebk-tooPeakDistahae! detween gi n
tnd bagasse f ppiral BEIS THE Heip c‘fgig%ﬁ?%%%ﬁggéfﬁ%%?%%@éﬁa@% (1074 bR 3™
pol yesters). Tibedistande Hépé“rig\gge. e\ ptak-to-peak distance between an adjacent pair of
7 s . peaks 105A and 105B is indicated as distance D in Figure 4. The "Average Height
" Differential" and the "Average Peak-to-Peak Distance" for the article are measured
as set forth below in "Test Methods." The "Surface Topography Index" of the
outward surface is the ratio obtained by dividing the Average Height Differential of
the surface by the Average Peak to Peak Distance of the surface. '
Without being limited by theory, it is believed that the Surface Topography
Index is a measure of the effectiveness of the macroscopically three dimensional
surface in receiving and containing material in the valleys of the surface. A
relatively high value of Average Height Differential for a given Average Peak to
Peak Distance provides deep, narrow valleys which can trap and hold materials. In
particular, such an arrangement is desirable for receiving and containing fecal
material. Accordingly, a relétively high value of Surface Topography Index is
believed to indicate effective capture of materials during wiping.

The Average Height Differential of the outward surface of the first layer 100
and the third layer 300 can be at least about 0.5 mm, more preferably at least about
1.0 mm, and still more preferably at least about 1.5 mm. The Average Peak to Peak .
Distance can be at least about 1.0 mm, more preferably at least about 1.5 mm, and
still more preferably at least about 2.0 mm. In one embodiment, the Average Peak
to Peak distance is between about 2.0 to 20 mm, and more particularly, between
about 4.0 to 12 mm. The Surface Topography Index can be at least 0.10, and less
than about 2.5. In one embodiment, the Surface Topography Index is at least about
0.10, and more preferably at least about 0.20. '

The wiping articles of the present invention have the characteristic that
portions of the filaments 220, portions of the filaments 240, or portions of both the



substantially the same as the first layer 100, or alternatively, can be of
a different naterial and/or construction. I n one enbodi nent, the
first layer MOB'HAW the third | ayer 300 can each conprise a RGIMISMEARgl ed
web of synthetic nonwoven fibers having 3 deni er of |ess than about 4.0,
preferably | ess than about 3.0, and nore breferably | ess than about 2.0
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apertured lay%etﬂﬁ&'l%%g?ﬁ%ﬁdﬁ??%faﬁ%ﬁte} rough, or an enbossed | ayer having

surface depressions ea r 1'n‘addition to openings. For instance,
the second | ayer 2&Figuweni] and@ alsp ilystretethischanacterisiissofdhe pitight 24 Inj Figure
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arrangenent of .aments” including a first pluralilty o I.lanments 220 and a
second pl ur al ARSthird layqrs 190, 8Q0, yespectvsly. i Figae 8.2 blament 3208 sera rxtending
parall el hto Olbdetv%ﬁtﬂ%rililaﬁi&ﬂt infbe@sdctibiN®60. S mﬁopcfmlheaﬁ t&elﬁﬁraézz nt Vexpeailg! el to
one anot her a ener a erpendi cul.ar to t i | amgnt 4, The
P amont o ext BROVERR Chie b FIRRRCRforfeRl s s Gpioa &obh 06 Fb boied teoBF firg
adj acent fil alemet.s 220 and 240 define openings 250 in the second | ayer .200.
The filanment inter ds Q98 2\ LGS gﬁ%i ) |y
nonrandom repeati 38&%?93| | ke°§’§?‘?ggﬁ. 1&5%?{&1@% sec ng ira?}ter 0 i:Hcean'
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Because the ridges extend across one or more filaments, the ridges can have

a length greater than the maximum distance between adjacent filament intersections

260 (the distance between adjacent filament intersections after contraction of layer

200 and gathering of layers 100 and 300). In particular, the length of the ridges 120

can be greater than the maximum dimension of the openings 250 in Figure 1 (i.e.

greater than the length of the diagonal extending across the rectangular openings
250). The length of a ridge 120 is indicated by the létter L in Figure 3. The Length
L is the straight line distance between two ends of a ridge 120, the ends of the ridge
120 being those points where a ridge 120 terminates at a valley 107.

The value of L can be at least about 1.0 centimeter, more particularly at least
about 1.5 centimeter for some of the ridges 120. In one embodiment, at least some
of the ridges 120 have a length L of at least about 2.0 centimeters. The length L can
be at least twice the distance between adjacent filament intersections.

For instance, in order to determine the length of ridges 120 relative to the
distance between adjacent filament intersections, the wiping article 20 can be wetted
(if not premoistened) and postioned on a light table or other suitable source of back
lighting. Such back lighting, in combination with wetting of the wiping article, can
be used to make the filament intersections of the layer 200 visable through the layer



I ncorporated herein by reference. The scrimmay be derived froma
pol yol efin such as pol yethyl ene or pol ypropyl ene, copolyners t her eof ,

pol y(butyl e Apht hal ate), pol yethyl ene terephthal ate,
66, and ther%ﬁ)%eﬁ.; The scrimmaterial is joined to the 2’82%5&%

300 through | am nation via heat or chem qal neans such as adhe5| ves.
Preferably, the filanments of the scrimnaterial contract relative to the
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as is described in t I t
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netting avail at:mevaﬂ rof ma@wishvBdmpthe surfacs being ivleanesh plnl GomfrasyNfake flagRMANET
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2 si ded adhesi ve, anent cou

anment.s
filaments per P’ﬁ%‘ﬁ B?‘i“'é? °f@°é"6§¥taﬂémddﬁY§ﬁUﬁ“]§sb°Wnﬁﬁfaf ”AFP%‘*’“H@QU ng,
t he second | aygth 286 gagigsmtj@&etgmm@bpmjo 3.5to 4.5 f| I anents per inch

by bet ween about Zﬁl §&met ?fe&lﬁﬁ ”ts E]dgelé efggpﬂ% a\ﬁlmtpc}/%@ﬁegebgg Hsi ve)

adhesi ve" s me
is pr esent on least borsé dBtheafther iglges. IRﬂfen‘ing to Figee 3¢ theviadges 120Anp20Bstande  of

the EVA s gerﬁbél 4a¥h %%H& uﬁ ? d?ﬁé}Eﬂtgﬁt%gﬁor( aﬁ%&rd&x@ﬁl E@ﬁrﬁ@l@% te}fectlve fo.
pick up material when the article is used to wipe in different directions.

Figures 3 and 6 also illustrate that at least some of the ridges 120 can have
branches extending in different directions. In Figure 3, a ridge 120 is shown having‘
three branches 123A, 123B, and 123C extending in different directions. Likewise,
Figure 6 shows a ridge 120 having at least three branches labeled 123A, 123B, and
123C. :

The first layer 100 and the third layer 300 are securely bonded to the second '
layer 200 at the filament intersections 260. Figure 9 illustrates the bonding of fibers
of both the layers 100 and 300 to the second layer at a filament intersection 260.

Referring to Figures 4, 7 and 8, the peaks 105 of the first layer 100 are
generally offset from the peaks 305 of the third layer in the plane of the article 20:
For instance, in Figure 4 the peak 305A of the third layer does not dn'ectly underlie
the peak 105A, but instead is generally aligned with the valley 107A associated with
peak 105A. Accordingly, the peaks 105 of the first layer are generally aligned with
valleys 307 of the third layer, and the peaks 305 of the third layer are geherally
aligned with valleys 107 of the first layer.

00 and

The present invention also includes a method for making a multiple layer
wiping article. A first nonwoven layer, a second layer comprising a net like
arrangement of filaments, and a third nonwoven layer are provided. The first layer
is positioned adjacent an upper surface of the second layer, in face to face
relationship with the second layer. The third layer is positioned adjacent a lower
surface of the second layer, in face to face relationship with the second layer. -

The first layer and the third layer are then intermittently bonded to discrete,
spaced apart portions of the second layer, such that portions of the filaments
extending between filament intersections remain unbonded to the first layer, and
such that portions of the filaments extending between filament intersections remain



During lamnation of the layer 200 to the polyester fibers of the layers
100 and 300, the EVA .adhesive is activated to provide bondin et ween t he
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The wiping article 20 can be impregnated with a liquid composition to
provide a premoistened wipe, or "wet wipe." The liquid composition can be water
based (at least 50 percent by weight water), and can include a number of ingredients
in addition to water, including but not limited -to preservatives, surfactants,
emolients, moisturizers (including but not limited to humectants and skin
conditioning agents), fragrances, and fragrance solubilizers, as well as other
ingredients. The liquid composition is preferably at least 85 percent by weight
water. The dry substrate comprising the three layers 100, 200, 300 can be saturated -
with about 1.5 grams to about 4,5 grams of the liquid composxtxon per gram of the -
dry substrate, and in one embodiment, between about 2.0 and 3.0 grams of hquxd ;
composition per gram of dry substrate.

Preferably, the wiping article 20 is premoistened with a liquid composition
comprising at least 85 percent by weight water and an effective amount of a
surfactant, an effective amount of an emolient, an effective amount of preservative,
an effective amount of a humectant, an effective amount of a fragrance, and an
effective amount of a fragrance solubilizer.

The described embodiment of the wiping artlcle of the present 1nvent10n
provides the advantage that even when wetted with a liquid composition to prov1de a
premoistened wipe, the wiping article can maintain a macroscopically three
dimensional surface having the desired Average Height Differential, Average Peak
to Peak Distance, and Surface Topography Index.
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the - first layer 100 and the third |ayer 300. Figure 5 is a photom crograph
showi ng t he text ur én afiothérembadingat ol qlid yorhpositeon can include at least about 95

percent by weight water, about 0.01-1 percent by weight Tetrasodium EDTA, about
0.05-0.8 percent by weight Potassium Sorbate, about 0.1-5.0 percent by weight
Propylene Glycol, about 0.1-3.0 percent by weight PEG 75 Lanolin, about 0.1-3
percent by weight C12-13 Pareth-7, about 0.1-2.0 percent by weight Polysorbate 20;
about 0.01-1.0 percent by weight Disodium Phosphate, about 0.10-1.0 percent by
weight Phenoxyethanol, about 0.01-0.5 percent by weight Benzalkonium Chloride;
about 0.01-1.0 percent by weight Citric Acid, and about 0.02-1.0 percent by weight
of a fragrance component.

Other liquid compositions with which the substrate can be moistened are
described in the following patent documents which are incorporated herein by
reference: U.S. Patent 4,941,995 issued July 17, 1990 to Richards et al.; U.S. Patent
4,904,524 issued February 27, 1990 to Yoh; U.S. Patent 4,772,501 issued September
20, 1988 to Johnson etal.

According to the ~present invention, the disposable wiping article can be
premoistened, with a plurality of premoistened wipes being packaged in a suitable
package. A suitable package can include a tub type contamer, such as is disclosed
in U.S. Patent 5,065,887 issued November 19, 1991 to Schuh et al, which patent is
incorporated herein by reference. The tub container can be wrapped in a generally
moisture impervious wrap, such as a heat shrinkable polymeric film.

The package can include instructions related to using the premoistened
wiping article for cleaning body parts, including removal of fecal material from the



di mensi onal surface of the first layer 100. Figure 6 is a photom crograph
showi ng the three di mensional surface of the first layer 100 enlarped;
Figure 7 isW®%03#3i ng el ectron micrograph providing a persp&EUSI¥IsGiew of
the three di nmensional surface. of the firz; | ayer 100. Figure 8 is a
scanni ng el ectron m crograph of a cross-Section of the article.

Referring to Figure 3-8, portions of the first layer 100 are gat hered by
contraction ofkif.hahe¢asmdtidmyan ikder £Heschiptiort of wiping withtthd evsing dfiidle, Thi s

gat hering provifdes the.first. e 1 it i.call I,

di mensi onal sWFMGEE ¥R %@#gﬁggqcﬁgﬁ%ﬂur%%%ﬁkfgwég,Of%ﬁﬁée Hffﬁe??né | ayer
300 can be gattiertaibnof theridgescas well @f initiel stwstebing afdbe wipiog artislpfodlowgd t he
third | ayer i . i I i [

The. thr oo di nongyishaioh SPE RN IAp e kdleAfleth I RLORET (B el pf the

el evat ed peakwipiugadigle- r el ati vel y depressed val l eys 107. The third | ayer
has peaks 305 and 10

val l eys 307. In Figure 4, the peaks of |ayer 100 are indicated with
reference nunbers 105A and 105B, and the valleys of |layer 100 are indicated
with reference nunbers 107A and 107B. Simlarly, the peaks of |ayer 300 are
| abel ed 305A and 305B, and the valleys are | abel ed 307A and 307B. The peaks
105 provide elongated ridges 120 on the outward surface of the first |ayer
100, and the peaks 305 provide el ongated ridges 320 on the outward surface
of the third |layer 300. The macroscopic three dinensionality of ‘the
outer surface of the first |ayer




100 can be described in terns of the "Average Hei ght Differential'" of a
peak and an adjacent valley, as well as in terns of the "Average

Peak-t o- Pealwoldvptaance” between adj acent peaks The hei ght cy&f,ﬁggﬂsngglgll W th
respect to a peak 105A/valley 107A pair is the distance Hin Figure 4. The
peak-to- peak di stance between an adjacents pair of peaks 105A and 105B is

I ndi cated as distance Din Figure 4. The "Average Height Differential" and
t he "Average s 0= _Distance" for the article are neasured as set
forth bel ow i&&é@%’%@ﬁﬁods." The "Surface Topography I ndex" of the
outward surface is the ratio obtained by dividing the Average Hei ght

surface o 0 W AEE Hb Al G KA Rl Tl SR g AR (1

Surface TopogPHfsmsatieh qullgwalgrmagqglﬂ@ léfUS?(h eTbﬁ me&lpdm bs ysask tot heasure
macr oscopi cal sla)h éarﬂsa a6 BB SRS thatkre ﬁ?e?ndﬁie:fe gsgz aﬁ/&@ﬁn m}ﬁt

LAY
material int al | eys the surf at y high v l'ue o? Aver age
Hei ght Differ @%P’?“B??&ﬂ“’m}%ég’@ Q@’&E’ k Di stance provides

deep, narrow vall eys which can trap and hold materials. In part i cular, such
an arrangenent is | IVI ontain fega ter aI.
Accordingly, a relﬂfﬁ&éfﬁkrﬁl %as‘.}{g %g&@ %}8%594%‘8%911%}?08@%?%0#

bel i eved to iintéreshfecs. dlhie¢ @nwandesucfam erleymloﬁ)smmg apgmdnerit regtravﬁpe ngrker,

The Aver age R ayer
100 and the ﬁ????ﬁgﬁﬁiﬁrﬁmﬁe@ﬁl@ast glgxﬁ&kéraeﬁl &r?gglg %Eh;a?:vé:'r ably

at | east abo BgGa‘i?rﬁ°t591 jstertithe syrface being meagped, Talié gHde NG eAR SETVE 35 3y The
Average Peak ﬂoeudﬁfgaﬁd[ihsﬁakmgené‘a’sﬁrehﬁnﬁt Asasiddabaul ala Qldgmlmwr@nmsbf erabl y

-l east about v ef erably ast, about :
one embodi rreq? %{aﬂ’é‘%‘éﬁ& i eaﬁe ‘{5 edi @??ﬁech\&%ﬁuﬁﬁolﬁﬂ t? 0 t
20 mm and mﬁaahmmpwtmdnyoftbepedcespaabg)ut 4.0 to 12 mm The Surface
Topography | ndex can be at |east 0.10, and | ess than about 2.5. In one
enbodi ment, the Surface Topaography Index is at |l east about 0.10, and nore
preferably atAv@agaPeakiuPe a%lggtance . |

Simple light microscopy is used to measure the distance between adjacent
peaks located along the guide line. The peak to peak distance is the shortest distance
between each pair of adjacent peaks located along the guide line. If the ridges are
perpendicular to the guide line, then the peak to peak distance is measured along the
guide line. If the ridges are not perpendicular to the guide line, the peak to peak
distance is measured along a direction which intersects the guide line midway
between the two adjacent peaks and which provides the shortest distance between
the two adjacent peaks. At least 10 such measurements are taken. The Average
Peak to Peak Distance is the average of these measurements.

Average Height Differential:

The Average Height Differential is determined using a hght microscope (e.g.
Zeiss Axioplan, Zeiss Company Germany) equipped with a depth measuring device
{e.g. Microcode II, sold by Boeckeler Instruments) which provides a reading related
to a change in height for a given change in focus of the microscope.

Measurements of height differential are taken along the same portion of the
guide line from which the Peak to Peak measurements are taken. The microscope is
focused on a peak along the guide line, and the depth measuring device is zeroed.
The microscope is then moved to an adjacent valley along the guide line, and the
microscope is refocused on the surface of the valley along the guide line. The
display of the depth measuring device indicates the relative height difference



The wi ping articles of the present invention have the characteristic that
portions of the-filanments 220, portions of the filanments 240, or portions
of both t heWO 99/07273 PCT/USPY/16aHeNt S
220 and 240 of the second | ayer 200 are not bonded to the first |ayer 100.
Referring to Figure 4, a portion of a fillAnent 220 extendi ng internediate
filament intersections 260A and 260B is not bonded to the first layer 100

The portion ofetiveen maﬁak%ll%zpaiyvghelaimwmxbp@é%t Olnt ghefdll 5fo hepgr 100
i s indicated g% ref erence ngnb%eéog. A ga et vvee#et he filament 220 and
the first | ayBicasisemeys,icbe £ Batash  BRRK; ip; BF3ie #istAnse (TEASHIEMENL| qyer
100 anddt he f torpexparidini b th&idescknr from apeak ks valtdy dnahé adcamefidm dvalleyendi ng
internediate f] I nt eCiql: e.not 0 ird.layer
300, thereby Ip°r (k)‘\?ﬁngﬁj%%é"g REEC. S p%@“%‘g‘gmu%%‘t & ?%’8?‘%‘?38{1 ﬁﬁe‘? P%‘?‘?‘éa&’:ggfej"#s.3oo
and the fil anemmountered along the gwidg linesThe Anerage Height Diffenentiahisghe avesage of
characteri sti gheod mbiGredidnksc! € 20. In Figure 7, elongated ridges 120 and 320
are visible on the outward surfaces of both the first and third |layers 100,
300, respectively. In Figure 8, a filanment 220 is seen extendi ng between
two filament interTheAivarage Pédk to Pegk Distinice and thet Averddel FidighttDigetentiali gagl

bet ween t he tﬁo fa'i lu?rtmdmb I ntersections ésg\%gacaﬁd from and.n?t b nged to,
the first | ay8f Calcwdled Dageh O MEAFUFMETS BRA® i4P96 4 FOBWIH YL €8 and
Figure 5. At peasiedsabdmsbl0 tommsectivg epeaki pairscoanchredidamifed swithout eastunteming

filament of tpe . SeREAYr biEionddfatides Figure 4, the ridge 120 cprrespondi ng
to peak 105A eXiends across at [east one




filanment 220. Because the ridges extend across one or nore
filaments, the ridges can have a |l ength greater than the-maxi num di stance
bet ween adpaxear2fsi | ament i ntersections 260 (the distance bermssemear acent
filament intersections after contraction of |ayer 200 and gat hering of

| ayers 100 and 300). In particular, the!fength of the ridges 120 can be
greater than the maxi num di nensi on of the openings 250 in Figure 1 (i.

greater than%igﬁ%gfngth of the diagonal extending across the rectangular
openi ngs 250J. |l ength of a ridge 120 is indicated by the letter L in
Figure 3. The Length L is the straight |line distance between two ends of a

[i dge 1t20 the endﬁ@ﬁmg BRicld ZD&cordthgo®i thE ptdie Snvtioh ﬁxcmgafﬁstrlhﬁge t122 0
erm nates a val | e can abou
centimeter, }}8 ??5?‘? mrgpp,fngta%%gyeraﬂigufl‘hiﬁgs%& P%&@trth?g? @FF@ of the
ri dges 120. I3|00 each cmpride rbpdroertingledantb afpolyester fibars haxd:ggasbébmvélgh&@f a

| ength L of t b east
twi ge t he d| ance %'a@_ﬁpggltn ‘ﬁ‘é&iﬁ%ﬁ% ﬁ%%&r@ldtfg?&t @g%{ki%%éwe &_S&}belior

i nstance, i nT3HERMANE té:rmciqerquerm@gmﬁmg rN@gbeg 1R05068| ahdving t 8 t he

di stance bet Etg@ gé%mVAiésiﬁ‘Q%{Hed'aﬂﬁ&{w%e%d Qﬁfamehf‘@oﬁﬁt Bfﬁ‘gilﬁ'ién'ts%& 20 can

b

be wetted (i noi st ened), and ti oned or ‘ot her
E‘Ref}t? QFFth P“Q‘u ‘b}nﬁp? ﬁ\‘ffmiiﬁ@ RAESOBA wi t h

sui tabl e souf
wetting of theyen200rg pasitibredchetwsen the ﬂuaadydraooain& thél ¢hifd lagee300 in the

i nt ersection u t.he
0 Lo BASIX Riod Bt ora? HeettibaNigve DR ke s Y Rlined by mrpssingdnpct ween
fil ament the hand press at a temperature settmg of about 330 degrees Fahrenheit for about 13

' seconds.

The wiping article has the measured values of peak to peak distance and -
height differential listed in Table I. Table I also lists the Average Peak to Peak
Distance, the Average Height Differential, and the Surface Topography Index for the
sample. In this particular example, the sample was first measured in its dry state.
Then the sample was wetted with at least 1.5 grams of a liquid composition
comprising af least 95 percent by weight water ﬁer gram of dry sample. The
Average Peak to Peak Distance and Average Height Differential Measurements was
then repeated along the same guide line to obtain values for the wet sample. Finally,
the sample was allowed to air dry for at least 10 hours at a temperature of at least 68
degrees Fahrenheit and a relative humidity of no more than 70 percent, such that the
dried sample weight was within 5 percent of the initial dry sample weight. The
Average Peak to Peak Distance and Average Height Differential Measurements were
then repeated along the same guide line to obtain values for the dried sample. |



i ntersections can be neasured with a scale. The el ongated ri dges
provi de sof or mebl e wi ping el ements for enhanced renov rial
fromthe suélpa@@ ié’éi ng cleaned. In contrast, if the fil anen?g:r@ 9sﬁ?ggsecond
| ayer were continuously bonded to the figst and second | ayers, then any
texture features of the first and third |l ayers would be confined to the
area associated with the openings -250 in the second | ayer 200. At

| east sone of TAB&Ed ongated ridges extend in a direction different from at
| east some of the other rigpgs. Referring tWEFi gure 3, th®RIEMyes 120A,
120B, and 120C each exfend 1n I &ergeFt di rechi ERI 1Acc rc]i(i ngly,;.t 1
article is ef PdEcsRle t552%i ck u @l | dealnen t RERYAIRE) &8s use Ry VB pe
in different pedke@Patron. y FHegightesto)3 and 6Heighto i | | st rat e tdyddeight

| east some of.the rid 120 can.h ches hing phfk di f T 60 fenti

di rections. I#“ﬁ%ﬁﬁr eg%%ka ri d%%fei%ﬁﬁi ?egﬁown hg’ﬁ"%‘% rggﬁbr ancﬁﬁels 12til%A,
123B, and 123C ext endiDigtaica di (i) ent dPistargei onémm) i kewi $8staneg gurd 6 shows
a ridge 120 having at st three bran | abel ed 123A, @hw$B, an@md)23C.
The first layer 100 and the third | ayer 300 are securely bonded to the
second |l ayer 200 at the filanment intersections 260. Figure 9 illustrates
the bonding ofy fibers 6 both tloe | ayer40100 an@.8300 to t4fe secon@®l ayer at
a filament intersection 260. Ref erri ng tquri gures 4, 7 andy§, the
peaks 105 of the first |ayer 166 are generally offset fromthe peaks 305 of
the third layer in thel2®ane ofi.8 he art1Z0e 20. Ior instddde, in FPgure 4
t he peak 305A of the third Iaygzr% does not directllgy underlie the pepgk 105A,

but instead is generally aligned with the valle O7A ass (ﬁi at ed Y\/’gth peak
105A. Accordi Agly, theigeaks 185 of thedPirst | &yer are 952 eral | y*al i gned
with valleys 307 of the third hagyer, and the pedaks 305 of the thitd | ayer

are generally aligned with val lLeys 107 the firrst |ayer, The
pr esent i nventi on al so '&lcl udeé?% met hogI‘Por makli'sflg a mul 0|’5pl e la 'gr W pi ng

article. A first nonwoven |ayend,6 a second | ayer Iébnprising a net Ffke

5 11.0 1.5 11.0 14 11.5 1.9
2.2 23 1.7
6 4.0 1.4 4.0 1.3 35 . 11
0.4 0.3 0.1
7 6.0 2.0 6.0 20 6.0 2.0
23 2.0 1.9
8 7.0 1.8 6.0 1.5 6.5 1.5
24 | 2.1 2.2
9 8.0 1.6 8.0 11 8.0 1.1
2.0 : 19 ' 18
10 6.0 2.6 6.0 1.7 6.0 1.8
24 2.6 2.6
AVERAGE 7.5mm 18mm  73mm 15mm  73mm  l6mm
Surface 0.24 0.21 0.22
Topography

Index



arrangenment of filanments, and a third nonwoven | ayer are provided. The
first layer is positioned adjacent an upper surface of the second layer, in
face to faoeonebmts onship with the second |ayer. The third Hcayus9saesis
positioned adjacent a | ower surface of the second layer, in face to face
relationship with the second | ayer. 200 The first layer and the third

| ayer are then intermttently bonded to discrete, spaced apart portions of
the second | ayer, such that portions of the filanments extendi ng between
filament intersections remain unbonded to the first |ayer, and such that
portions of the fidawipimgsrisle baving reyeeiladeralues jof Surface Tonogephy, FEagenmi n

13 unbonded poyt{aeptdli DiktdndY Cind/okNEv&EED PRighB TS fferefitiA0RS chfhed] 4nal & i ve to
the first layer and the third |ayer tq provide a gath re%, macroscopj cal |y
three di mensi tAigilated, %raeagwé madeip @ ‘%ﬁr‘%{f" ‘?refg"é ,sg% Ong gRY ﬁ%?cggd,

nacr oscopi cal pyidé hine & chnsidersd e ipe withih e séopeisfithe presehnt inventidni rd | ayer. The
steps of bonding and contracting can occur sinultaneously, or in sequence.
The step of intermttently bonding the second |layer to the first |ayer and
the third | ayer can conprise the step of heated pressing of the first

| ayer, the second layer, and third |ayer at a relatively |ow pressure for a
relatively short tine period to avoid relatively continuous bondi ng of the
second layer to the first and third layers. I n one enbodi nent, the
three layers can be-joined using a BASI XB400 hand press nmanufactured by the
H X Corp. of Pittsburg, Kansas. The three layers are joined by pressing in
the hand press at a tenperature of about 330 Fahrenheit for



about 13 seconds. The hand press has an adjustnent for varying the

cl earance, @gqg}aﬁgge ‘the pressure, provided in the press. Theragbssgsigent
can be varied as desired to provide the desired texture in the layers 100
and 300. The wiping article 20 can be inpregnated with a liquid
conposition to pulm e a6l aened w pe, or "wet wipe." The liquid
conposi tion can H¢l mﬂﬂlmgﬂﬁ"ﬂmt | east 50 percent by welght wat-esry—and
can include a nunfer cof tingredi ents in addition to wat r,T?“?ﬁSﬁé‘-]?ﬁ'Hiz"'@é Bt hot
limted to preservatives, surfactants, enolients, noistiurizeR8HIGEEI udi

but not limt G éiﬁﬁbslsa”d skin conditioning agents), fragrances,
and fragrance sorubrirzers,”as ' well as other ingredients. The liquid
conposi tion i 9. pr & dlisppsapleawiping sticks comprising any ovienagd t maerosgopicalie thiey
substrate conpri Sidiifersiofall MFEEe LIRYSESizE4 By azﬁgdoxﬁ%ng%geﬁﬁgsﬁfaﬂ @héatl ot t h
about 1.5 grains to aboat 1@%’5 \gﬁ%m'{?ﬁz the |iguy,d conposition per gram of
the dry substrat e Peasend yallys B8ithemacro theesdimensional syriage hag? ans
of liquid conposi tSuefacgTopography Ghidestof atlelst abait®, 10, preferably bY lést abdult¥,20t he
W ping article 20 is prenvistened with a liquid conposition conprising at
| east 85 percent by weight water and an effective anobunt of a surfactant,
an effective Zrourftheo¥ipimg aeticle pEGlaimdn wierein themacrnsnopically threeediprensional e

an effective amounhefgde segﬁuffm&iz%afby aam&?a_f%%f}iéigﬁmtal 8%@&5&%96&@9 and

an effective anmount of ragrance sol ubilizer. e descri bed
enbodi ment of the™ping article of the present invention provides the
advant age that even when wetted with a liquid conposition to provide a

prenoi st ened W pe,.the.w pi art.i gd e can | nt,ain macroscopi cal Ly three
di nensi onal s#rf_agg’ehg"\ﬂ‘?é aﬂﬁ:ée c?gsﬂ"‘%s vgg?gew}‘%‘?“bﬂtpe dﬁﬁrgggﬁn{c&& :‘Nrﬁ?/er age
Peak to Peak Di stdamensionalrsirf@ueis ghasactened by@hAverage Peak to Peak Distance of at

least about 2.0 mm.

4. The wiping article of Claims 1, 2, or 3 wherein the wiping article is
characterized by a first layer and a second layer joined to the first layer, wherein
the second layer gathers the first layer to provide the first layer with an
outward, macroscopically three dimensional surface comprising a random, non-
repeating arrangement of peaks and valleys.

5.  The wiping article of Claims 1, 2, 3, or 4 is characterized by a first layer and a
second layer, the second layer comprising a net-like arrangement of filaments,
the filaments extending between ﬁlament.iniersections; and wherein the first
layer is bonded to the second layer, and wherein the first layer has an outward
macroscopically three dimensional surface comprising a random, non-repeating
arrangement of peaks and valleys..

6. The disposable wipe of Claim 5 is characterized by the first layer being
intermittently bonded to the second layer, and wherein portions of the filaments
intermediate the filament intersections are not bonded to the first layer.

7.  The disposable wiping'article of Claim 6 is characterized by the peaks and
valleys of the first layer providing elongated, ¢levated soft ridges, and wherein
at least some of the ridges extend across at least one filament of the second .
layer.

This Sheet Has Been Replaced
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14 In one enbodi nent, the liquid conposition includes at | east
about 95 percent by weight water. The |iquid conposition-an al.so include
about 0.5-5WP P¥&728nt by wei ght Propyl ene dycol, which canpeemsss/gsisan
enol i ent and hunectant; about 0.1- 3.0 percent by wei anot in,

g
whi ch can serve as an enolient; about 0.#3 percent by TR ]
Cocoanphodi acet ate, which can serve as a surfactant f rmﬂlﬁmnmgumuullsm n;
about 0.1-3 percent by wei ght Pol ysorbate 20, which can*sérve a% a& *
surfactant for cl ﬁ'ﬁnij n @Fhe .skin and as an enulsifier for solubilizing
fragrance conmfonefbgdisp wipipg aggicle of Claim fiis pRaragserizad by/mt Ingst pemebfthe whi ch
can serve as a prfidgssviaivinged lenpthugreted tHan Ghd haRBAGS Bistddée WRIvERA adjacent

Propyl par aben, vvhgn G as a preservative; about 0.005-0.1 percent
by wei ght 2- Brorm{f1 - |¢B%egsr%é%°§‘r§‘e-l, 3- Diol, which can serve as a

preservative; and about 0.02-1.0 percent by weight of a fragrance

conponent . 9. Thehﬁp@ﬁ%%ﬁmgmm?Eﬁ?kaggg%Mg o%}gg%glf{ %esgg’gnt by
, Ot o6

i nclude at | east apqut., 95 percegnt, by weight,

wei ght Tet rasodi u ‘%Bﬂé, e%%ﬁatd"eﬁ.'w@.ﬁ&ﬂ%#@@mt Fomatileast sqmn efthe other
Sor bat e, about O. fidgesO percent by wei ght Propylene G ycol, -about 0.1-3.0
percent by wei ght PEG 75 Lanolin, about 0.1-3 percent by weight C12-13
Pareth-7, about 0.1-2.0 percent by weight Polysorbate 20; about 0.01-1.0
percent by weil@ht The dispesahle wipinghasticls ofGhims 6, 2, (riR 3 gheracterizedoly welegst

Phenoxyet hanol , a : : 190 LUy Chl ori de;
about 0.01-1.0 pe%‘t’ﬁgga%gﬁﬁ@??’%%@%%ﬁ%ﬁ@%g‘% percent by

wei ght of .a fragrance conponent.
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O her liquid conpositions with which the substrate can be noi stened are
descri bed i nwolwghotl ow ng patent docunents which are incorporated herein
reference: U.S. Patent 4,941,995 issued July 17, 1990 t oPRF&EAYS1%t

by
al.; US. Patent 4,904,524 issued February 27,1990 to Yoh; U.S. Patent
4,772,501 issued Septenber 20, 1988ftA&Hohnson et al. Accordi ng

to the present invention, the disposable wping article can be

prenoi stened, with a plurality of prenoistened w pes being packaged in a
suitable package. A suitable package can include a tub type contai ner,
such as is disclosed in U S Patent 5,065,887 issued Novenber 19, 1991 to
Schuh et al, which patent is incorporate The tub

ture i 20 ous wr ap,

cont ai ner can be w apped such as
a heat shrinkabl e polyne

2Ny 22

r

d rein by reference.
w340
T,

pa

ck

ge can include

instructions related to | Prenni-stEre ng arté'ﬁe for cleaning
body parts, includi ovdl df flecal eri&'yt‘h’é"
15 skin. The instructio;s-¢an$JuﬁJL deécn\pt o ﬁ;ﬁzggping with the
wiping article, including w'ping i'n &y flerent i Tons in order to take
advant age of the differ erLL_q_Li_ernt_q;_i_q_ t U X 1°Ch 4 —agdel | as initial
stretching of the QEBLQg articlie ﬁolh??éh Y ‘;/‘f\\ 220

\++++§ ——H—6 7 '
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A i A—— 300
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by contraction of the article to trap the materials in the vaIIeys of the
surfaces of the MAplng article.

16 TEST MEPHHETS In measuring the Average Peak tBCTUS/IBFISt ance
and the Average Height Differential, the follow ng procedure is used. The
nmet hod can be used to neasure sarrplzs at are dry, sanples that are
prenoi stened (wet), and/or sanpl es Hg have dried out (e.g. prenvoistened

sanpl es that have been dried). Prior to taking neasurenents, a
straight guide line is drawn on the surface of interest (e.g. the outward
surface of layer 100) using a manent extra fine marker, 4 &such as a
Shar pi e brand extra fine poj rmanent marker. The guigde Nkpeds drawn
taki ng care not to di sthe suripce bei pgfasured. /fhe guide |jne can
npking meas urents As a addi ti onal™ai d,

serve as a focusi gaid

"ridge can i gfe |ines”
I nt ers,r-%x‘q ! deak spaci ng.
»
1238 20
»
120A
1208

s+ 107

FIG.3




Aver age Peak to Peak D stance: Sinmple light mcroscopy is used to
nmeasure t Istance between adj acent peaks | ocated al ong | de line.
The peak ?g)%%ggﬁhistance is the shortest distance betmeen¥g26ﬁg%5§F’of

adj acent peaks |l ocated along the guide line. If the ridges are

per pendi cul ar to the guide |ine, thegs peak to peak di stance is neasured
along the guide line. If the ridges are hot perpendicular to the guide
line, the peak to peak distance is neasured along a direction which

i ntersects the guide line mdway between the two adj acent peaks and which
provi des the shortest distance between the two adj acent peaks. At |east 10
such nmeasure ) g ol oy 9 Skl Shedidge | S the

a 2

average of th i The
Aver age Hei gh cope (e.g
Zei ss Axiopla measuri ng

device (e.qg. ‘ o X S w1, \
readi ng rel at . % Ty : : Hocus of the
m cr oscope. gh mL Yo7 % \ ) L & ‘
same portion ' : B b 134 hi Fasupenents are
taken. The m ; 55 ' ine,” and t he
dept h neasuri d to an

adj acent val |
the surface o
nmeasuri ng dev

120

123A

FIG.6



17 between the peak/valley pair (the distance Hin Figure 4). In general,
two hei ght neasurenents will be obtained for each peak to peak- di stance
measur eneMC %GR Tespondi ng to the descent from a peak to apoatifsyusand t he
ascent fromthe valley to the adjacent peak. This neasurenent is repeated
for the peak/valley pairs encountered along the guide |ine. The Average
Height Differential is the average oh%},gse nmeasur enent s. The
Average Peak to Peak Di stance and t Awérage Height Differential can be
cal cul ated based on neasurenents nade al ong any conveni ent guide |ine
provided at | east 10 consecutive peak pairs can be identified wthout
encountering edge effects or other abnornmalities. Exanpl e:

A wiping article 20 according t i nvention includes a first

| ayer 100, a s J.aye s i | ayer 100
and the third

120

/
320 260 260

120, 105

220
FI1G.8



300 each conprise a hydroentangl ed web of polyester fibers having a basis
wei ght of \aBQwh7,39 granms per square neter. The second Iayeryéﬁ@%%ﬁé t he
above descri bed THERMANET brand reinforcing netting Nunber 0
having a pol ypropyl ene/ EVA resin, 2 sided adhesive, and a filanent count
of 3 filaments per inch by 2 filanments per inch prior to contraction of the
second | ayer. The second | ayer 200 i pp y ti oned between the first |ayer
100 and the third layer 300 in the BASI X B400 hand press descri bed above.
The three layers are joined by pressing in the hand press at a tenperature
setting of about 330 degrees Fahrenheit for about 13 de0 The

W ping article has the neasured values of peak to ak di stance and hei ght
differential liste lists _Aver age Peak to Peak
Di stance, the A aphy | ndex
for the sanple. measur ed
inits dry state ans of a

i quid conpositi# per gram
of dry sanpl e. T ht
Differential Mgk . - L line to
obtai n val ues f GRS S o y p to air
dry for at |easi AR oL Chaet i

Fahrenheit and & ' ;e ) ch that

the dried sanpl ¢J NS : , anpl e

wei ght. The Averf N : ' erenti al
Measur enents we in val ues
for the dried s

300



19  TABLE | DRY ' VET DRI ED
Adj agent  Peak Peak/ Val | e Peak Peak/ Val | ey Peak Peak/ Val |
Peak Pair to y Height to Hei ght to ey Hei ght
Nunber Peak Differential Peak Differential Peak Differenti
D stance (nmm D stance (mm 2  Distance al (mm

a xg,(rém (m) 1 5.0 1.0 4.0

atbrial, the texHlir@and caliper of the outer layer is limited b§ the geometry of the openingsl. 2

"3 0 i SR M 4 59 the goometry of the openings 2

in the scrim layer. 6 : 1.8 3 5.5 1.7
0.9  Accordin y,Qt is an objectlofhe Bresent mvenn(])-n t7o provide a dxsﬁosz?ole wiping

3

RPONWO®
N

1 aglcle having a macroscoplcally three dug;exglonal surface which exhibits teft::lfn;e a?ld bulk for
1mpr1)33dq7¢1p1§g 1.5 11.0 L 7164 411 5
1.3 Another ¢bjet of the presgnt|invention is to provide a disposable iping article
5 dlaving a macrosQop]icaYly three dlmezngrcc)))gal surface eﬁut@tmg a ranzdotgt; Qonrepeatmg 2.0
textuge.0 1.8 6.0 1.5 6.5 1.5
1.1 Anothér oéwjeat of the presint 1mvent10n is to?pr(?ﬂdegd disposable wegw%e suchasa 1.6

disposable wet wi® for babies, which has a macroscopically threedimensional surface for

o
ol

OCOPROOWONO"
ol

1.9
1.4

RPONPOOANRPERROINREO
o

improved cleaning of fecal material.

= Another object of the present invention is to provide a multiple layer wiping article
which includes a first layer which is gathered by contraction of a second layer relative to the
first layer, and wherein the first layer is intermittently bonded to the second layer to provide
improved texture of the gathered first layer.

Another object of the present invention is to provide a wiping article having a first
layer, and a second layer comprising a net-like arrangement of filaments extending between
filament intersections, wherein the first layer is intermittently bonded to the second layer at
discrete, spaced apart locations.

Another object of the present invention is to provide a premoistened wipe which can

be packaged for use as a wipe for cleaning fecal material from infants or incontinent adults.
SUMMARY OF THE INVENTION

According to one aspect the invention provides a disposable wiping article comprising
an outward, macroscopically three dimensional surface having a random, non-repeating
arrangement of peaks and valleys, characterised in that the macroscopically three dimensional
surface has a Surface Topography Index of at least about 0.10, preferably at least about 0.20.

The present invention provides a multiple layer disposable wiping article.
The wiping article includes at least two layers, or plies. A first layer can comprise a nonwoven
web of fibers. The second layer comprises a net-like arrangement of ﬁiaments, the filaments
extending between filament intersections. In one embodiment, the second layer comprises a

plastic scrim material having a nonrandom, repeating pattern of filament intersections and

openings, or cells, defined between the filaments. et
§ Lol
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10 6.0 2.6 6.0 i 1.7 6.0 1.8

2.4 ., 2.6 2.6 AVERAGE 7.5 mm 1. 8mm
7.3 mm 1.5 mm 7.3 mm 1. 6mMm Surf ace 0.24

0.21 0.22 Topography . | ndex

20 A wiping article having td® recited val ues of Surface

Topogr aphy, Ayerage Peak to Peak Di stance, and/or Average Hei ght
Differential, ?h@ﬁﬁ?ﬁyer%n@eﬁi 16 MeGEoRd Ber! 4n@ M RAIAYECUHB B infacidBdpically a

dry, wet, or drle state” al ong any_ sel ect ed guide |ine, is considered to be

within the sdlpe disiensional syrfase semprisingrit Fagflom, on-repeating arrangement of peaks an
valleys. This nonrandom, non-repeating arrangement of peaks and valleys is decoupled from

the repeating pattern of filament intersections and opening geometry of the scrim in that the

arrangement of peaks and valleys is




CLAIMS 1. A di sposable w ping articte (20) conprising an outward,
macrascopically three di mensi onal surface havi ng a random
non-r epeat i ng arrangenent  of peaks and vall eys, char acterised 1 n that

I ndex of at |eact About .10, preferanty ai reast anout |INHIN EIITRIER

wiping article of Claim1 wherein the nmaeroscopically three®dinerfsi énak
surface is characterized by an Average Height Differential of at |east

about 0.5 nm 3. The wiping article of Clainms 1 or 2 wherein the
macroscopically three di nensi onal s I's characterized by an Average
Peak to Peak Di stance of at | east about 2.0 mm 4. The wping article

of Clainms 1, 2, or 3 wherein the wiping article is characterized b
first |ayer dndAadisersahlel Winipsr arfiele 9) {COMPISEPEF AR s‘i“t‘T’aé‘}eF“ac‘\Rﬁ?QP‘&"}éf th

second -l ayer gagfiRhsdordal® shifficet hA¥R (a0 RimA¥hIE dohfepbiting! bRMBEmA t Nofn
peaks and valleys, characterised in that the macroscopically three dimensional surface has

a Surface Topography Index of at least about 0.10, preferably at least about 0.20.

2. The wiping article of Claim 1 wherein the macroscopically three dimensional
surface is characterized by an Average Height Differential of at least about 0.5

mm.

3. The wiping article of Claims 1 or 2 wherein the ~macroscopically three
dimensional surface is characterized by an Average Peak to Peak Distance of at

least about 2.0 mm.

4. The wiping article of Claims 1, 2, or 3 wherein the wiping article is
characterized by a first layer and a second layer joined to the first layer, wherein
the second layer gathers the first layer to provide the first layer with an
outward, macroscopically three dimensional surface comprising a random, non

repeating arrangement of peaks and valleys.

5. The wiping article of Claims 1, 2, 3, or 4 is characterized by a first layer and a

e second layer, the second layer comprising a pet-like arrangement of filaments,
the filaments extending between filament intersections; and wherein the first

layer is bonded to the second layer, and wherein the first layer has an outward

macroscopically three dimensional surface comprising a random, non-repeating

arrangement of f)eaks and valleys.

6. The disposable wipe of Claim 5 is characterized by the first layer being
intermittently bonded to the second layer, and wherein portions of the filaments

intermediate the filament intersections are not bonded to the first layer.

"F’L RGEMENT SHEET




outward, macroscopically three dinensional surface conprising a random non

repeati ng arrangenment of peaks and vall eys. 5. Thellmmmm Mt | f
Caims 1, 2, 3, or 4 is characterized by a first IayHﬂ,ﬂ”ﬂ’ﬂzl"""’ﬂHmFd
| ayer, the second | ayer conprising a net-like arrangeherft of filanments,
the filanments extending between filanent intersections; and wherein the

first | ayer is bonded to the second | ayer, and wherein the first |ayer
has an out war. opteal Ly. 1 hr G ENSE QlialactShibed RONPRLsS P a
random non- r7(éjpgéﬁ irm;%&%ﬁa%rpg%ggxngfﬁt (’gg\mpeakssia(r)léé5 vaﬁ%ygﬁe G%I'ﬁea_

di sposabl e wi pevalleysClofiithe Sirstslayshn apraxidiog i clangated; elenatefli yoft ridgape and) sthigepin
intermttently bonded to S d e n ISl NGRAE 8P $helkedbilf
filaments [ n?te?eﬁ%dfog’lee%{lﬁlée ?lﬁ&gn%)!rtlétml %?%srgs%c%gn@barle not 611Eonde% to the
first |ayer. layer. 22 7. The

di sposable w ping article of Caim6 is characterized by the peaks and

val leys of the first Ilayer providing elongated, elevated soft ridges, and
wher ei n at8.| Thes dispasatde ovfiping erticledefe€lainx t7e isdcharapterizsd dty telgast seme of itheinent

of the second ridglegyﬁarving a length greater than the maximum distance between adjacent

filament intersections.
: 9.' The disposable wiping article of Claims 6 or 7 is characterized by at least some
of the ridges extending in a direction different from at least some of the other

N ridges.

10. The disposable wiping article of Claims 6, 7, or 8 is characterized by at least

some of the ridges comprising branches extending in different directions.




ey [},‘,, z‘»am‘mg{;g&#@
8. The dls %e w ping article of Claim7 is characterized /s | east
sone of the -ri dges having a length greater than the maxi nigisaast ance
bet ween adj acPCT fil arremRLPmIEﬂ- ORQANiiEm@Ndl sposaN&g$¥i pi ng
article of Cains or I s _char act ern ze | east sone of the ridges
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A disposable wiping article is : ) . 240
disclosed having at least a first layer 26 22 »” m
and a second layer. The first layer can \ / _ :
comprise a web of nonwoven fibers. — T XS 260
The second layer comprises a net like 249 ~ '
arrangement of filaments which ex- _4 250
tend between filament intersections. - : :
| / 24
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scopically three dimensional surface L }
with elongated ridges, wherein at least

The first layer is intermittently joined
-
some ridges extend across at least one /
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apart locations, wherein portions of 26

the filaments intermediate the filament \
intersections are not bonded to the M-~
first layer. The wiping article can
be premoistened and has a macro- L == =
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to the second layer at discrete, spaced I ..5.
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filament of the second layer.




