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FIG. 5

(57) Abstract: A method of making a dispersible wet wipe includes providing a web of cellulosic fibers. In one embodiment, a first
binder is applied to a web surface in a coating that comprises randomly distributed deposits of the first binder. A second binder is
applied an intermittent pattern on the web surface to define first regions on the first surface that include first binder but no second
binder and to define second regions on the first surface that include both first binder and second binder. In a second embodiment, a first
binder is applied to a web surface in a first pattern, and, after applying the first binder, a second binder is applied to the web surface
in a second pattern that is different than the first pattern. In a third embodiment, a binder is applied to a web surface in a pattern, the
pattern having first regions and second regions, wherein the add-on level of the binder in the first regions is lower than the add-on

level of the binder in the second regions.
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METHOD OF MAKING DISPERSIBLE WET WIPES VIA PATTERNED BINDER APPLICATION

BACKGROUND OF THE DISCLOSURE

Pre-moistened wipes are popular in the marketplace, including, for example, baby wipes, toddler
wipes, surface cleaning wipes, feminine wipes, hemorrhoid wipes, make-up removal wipes, and child
and adult toileting wipes. Consumers flush many of these wipes down the toilet. Some of the wipes are
designed to be flushed, and labeled as such. It is important that wipes that are intended to be flushed
are compatible with sewer and septic systems, but also important that such wipes do not fall apart when
used for their intended purpose. Specifically, when a flushable disposable product is flushed down a
toilet into sewer or septic systems, the product, or designated portions of the product, should degrade

or lose strength as it moves through various steps of wastewater processing.

One common approach to making a flushable wet wipe is using “hydroentangling” technology,
in which fibers, primarily or exclusively cellulosic fibers, are “entangled” together using very small high-
pressure water jets. However, some wipes made with this technology require a substantial amount of
agitation to break apart after flushing, and some wipes, if made to have a very high initial strength, may

not lose significant strength in relatively static environments.

Another conventional approach to making a wet wipe that exhibits satisfactory in-use strength,
but that adequately breaks down in sewer or septic systems, is via the use of a binder on a substrate
comprising cellulose fibers. The binder attaches to cellulose fibers, and bonds those fibers together in a
network to deliver in-use strength. The binder is stable and delivers this strength when soaking in a
stabilizing solution, but swells and weakens in the tap water of the toilet and sewer system, thus allowing
the fiber network to break apart. The strength of the wipe can be manipulated by varying the amount of
binder used and the process conditions by which the binder is applied, such as how and when it is

applied to the wipe substrate, and by varying the time and temperature at which the binder is dried/cured.

One variant of such a binder/stabilizing solution is a salt-sensitive triggerable binder, such as
that disclosed in U.S. Patent No. 6,994,865. The binder holds the fibers of the wet wipe together when
soaked in a salt solution, which stabilizes the binder. When the salt solution is washed away, the binder
swells and fails, and the wipes lose strength. However, such binders can be relatively expensive, and it
can be challenging to achieve the right balance of in-use strength and post-flush degradation when using
such binders. For example, the binder add-on level can be reduced to improve dispersibility and reduce
cost, but in-use strength (during toileting) can suffer. Conversely, the binder add-on can be increased to

improve in-use performance (during toileting), but dispersibility can suffer, and cost increases.
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What is needed is a cellulose-based wipe that combines sufficient in-use strength, adequate

strength loss after flushing even in relatively non-turbulent water, and that is cost-effective.

SUMMARY OF THE INVENTION

In a first embodiment, the invention provides a dispersible wet wipe that includes a layer of
cellulosic fibers, the layer having a first surface and a second surface. A first binder is applied in a coating
on the first surface, wherein the coating comprises randomly distributed deposits of the first binder. A
second binder is applied in an intermittent pattern on the first surface to define first regions on the first
surface that include first binder but no second binder and to define second regions on the first surface

that include both first binder and second binder.

In a second embodiment, the invention provides the wet wipe of the first embodiment wherein
the layer of cellulosic fibers comprises a first sub-layer of wetlaid tissue and a second sub-layer of airlaid

tissue.

In a third embodiment, the invention provides the wet wipe of either the first or second

embodiment wherein the coating is a spray coating.

In a fourth embodiment, the invention provides the wet wipe of any of the first through third

embodiments wherein the intermittent pattern is a roll-printed pattern.

In a fifth embodiment, the invention provides the wet wipe of any of the first through fourth

embodiments wherein the intermittent pattern is a lattice pattern.

In a sixth embodiment, the invention provides the wet wipe of any of the first through fifth
embodiments wherein the intermittent pattern comprises continuous lines of second binder that extend
in a primarily cross-machine direction, and wherein the intermittent pattern does not comprise continuous

lines of second binder that extend in a primarily machine direction.

In a seventh embodiment, the invention provides the wet wipe of the sixth embodiment wherein
the continuous lines of second binder are on average spaced apart from each other by at least

2 millimeters.

In an eighth embodiment, the invention provides the wet wipe of any of the first through seventh

embodiments wherein the first binder and second binder have the same chemical composition.

In a ninth embodiment, the invention provides the wet wipe of any of the first through eighth
embodiments, the first binder further applied in a coating on the second surface, wherein the coating
comprises randomly distributed deposits of the first binder, and the second binder further applied in an

intermittent pattern on the second surface to define first regions on the second surface that include first
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binder but no second binder and to define second regions on the second surface that include both first

binder and second binder.

In a tenth embodiment, the invention provides the wet wipe of any of the first or third through
ninth embodiments wherein the layer of cellulosic fibers comprises a wetlaid tissue, and does notinclude

an airlaid sub-layer.

In an eleventh embodiment, the invention provides a dispersible wet wipe that includes a layer
of cellulosic fibers, the layer having a first surface and a second surface. A first binder is applied to the
first surface in a continuous and pattern-less coating. A second binder is applied to the first surface in a
discontinuous pattern to define first regions on the first surface that include first binder but no second

binder and to define second regions on the first surface that include both first binder and second binder.

In a twelfth embodiment, the invention provides the wet wipe of the eleventh embodiment
wherein the layer of cellulosic fibers comprises a first sub-layer of wetlaid tissue and a second sub-layer

of airlaid tissue.

In a thirteenth embodiment, the invention provides the wet wipe of either the eleventh or twelfth

embodiment wherein the coating is a spray coating.

In a fourteenth embodiment, the invention provides the wet wipe of any of the eleventh through

thirteenth embodiments wherein the discontinuous pattern is a lattice pattern.

In a fifteenth embodiment, the invention provides the wet wipe of any of the eleventh through
fourteenth embodiments wherein the discontinuous pattern comprises continuous lines of second binder
that extend in a primarily cross-machine direction, and wherein the discontinuous pattern does not

comprise continuous lines of second binder that extend in a primarily machine direction.

In a sixteenth embodiment, the invention provides the wet wipe of any of the eleventh through

fifteenth embodiments wherein the first binder and second binder have the same chemical composition.

In a seventeenth embodiment, the invention provides the wet wipe of any of the eleventh through
sixteenth embodiments, the first binder further applied to the second surface in a continuous and pattern-
less coating, and the second binder further applied to the second surface in a discontinuous pattern to
define first regions on the second surface that include first binder but no second binder and to define

second regions on the second surface that include both first binder and second binder.

In an eighteenth embodiment, the invention provides a dispersible wet wipe that includes a layer
of cellulosic fibers, the layer having a first surface having a first surface area and a second surface

having a second surface area. A first binder is applied to the first surface to define a first binder surface
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area. A second binder is applied to the first surface to define a second binder surface area. The second

binder surface area is at most 50 percent of the first binder surface area.

In a nineteenth embodiment, the invention provides the wet wipe of the eighteenth embodiment
wherein the layer of cellulosic fibers comprises a first sub-layer of wetlaid tissue and a second sub-layer

of airlaid tissue.

In a twentieth embodiment, the invention provides the wet wipe of either the eighteenth or
nineteenth embodiments wherein the second binder surface area is at most 10 percent of the first binder

surface area.

In a twenty-first embodiment, the invention provides the wet wipe of any of the eighteenth
through twentieth embodiments wherein the first binder surface area is 100 percent of the first surface

area.

In a twenty-second embodiment, the invention provides the wet wipe of any of the eighteenth

through twenty-first embodiments wherein the second binder is applied in a lattice pattern.

In a twenty-third embodiment, the invention provides the wet wipe of any of the eighteenth
through twenty-second embodiments wherein the first binder and second binder have the same chemical

composition.

In a twenty-fourth embodiment, the invention provides the wet wipe of any of the eighteenth
through twenty-third embodiments, the first binder further applied to the second surface to define a
second surface first binder surface area, and the second binder further applied to the second surface to
define a second surface second binder surface area, wherein the second surface second binder surface

areais at most 10 percent of the second surface first binder surface area.

In a twenty-fifth embodiment, a dispersible wet wipe includes a web having first and second
surfaces. A first binder is disposed in a first pattern on the first surface. A second binder is disposed in
a second pattern on the first surface, the second pattern having first and second regions. The second
regions comprise both first and second binder and the first regions are substantially free of the first

binder.

In a twenty-sixth embodiment, the invention provides the wet wipe of the twenty-fitth

embodiment wherein the web comprises cellulosic fibers.

In a twenty-seventh embodiment, the invention provides the wet wipe of either the twenty-fifth

or the twenty-sixth embodiments wherein the web comprises a first and a second layer.
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In a twenty-eighth embodiment, the invention provides the wet wipe of the twenty-seventh

embodiment wherein the first and second layers are manufactured by different processes.

In a twenty-ninth embodiment, the invention provides the wet wipe of the twenty-eighth

embodiment wherein the first layer is wetlaid and the second layer is airlaid.

In a thirtieth embodiment, the invention provides the wet wipe of any of the twenty-fifth through
twenty-ninth embodiments wherein the first binder covers at least about 70 percent of a first surface area

of the first surface.

In a thirty-first embodiment, the invention provides the wet wipe of the thirtieth embodiment

wherein the second binder covers at most about 10 percent of the first surface area.

In a thirty-second embodiment, the invention provides the wet wipe of any of the twenty-fifth
through thirty-first embodiments wherein the first pattern comprises randomly distributed deposits of first

binder.

In a thirty-third embodiment, the invention provides the wet wipe of any of the twenty-fifth through

thirty-second embodiments wherein the first pattern is a random pattern.

In a thirty-fourth embodiment, the invention provides the wet wipe of any of the twenty-fitth

through thirty-second embodiments wherein the first pattern is a non-random pattern.

In a thirty-fifth embodiment, the invention provides the wet wipe of any of the twenty-fifth through
thirty-fourth embodiments wherein the second pattern comprises a substantially continuous lattice

pattern.

In a thirty-sixth embodiment, the invention provides a dispersible wet wipe that includes a web
having first and second surfaces. A binder is disposed in a pattern having first regions and second
regions, and the add-on level of the binder in the first regions is lower than the add-on level of the binder

in the second regions. The first regions comprise islands separated by second regions.

In a thirty-seventh embodiment, the invention provides a method of making a dispersible wet
wipe. The method includes providing a web of cellulosic fibers, the web having a first surface and second
surface; applying a first binder to the first surface in a coating, wherein the coating comprises randomly
distributed deposits of the first binder; and applying a second binder in an intermittent pattern on the first
surface to define first regions on the first surface that include first binder but no second binder and to

define second regions on the first surface that include both first binder and second binder.
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In a thirty-eighth embodiment, the invention provides the method of the thirty-seventh
embodiment wherein the first binder is sprayed onto the first surface and wherein the second binder is

not sprayed onto the first surface.

In a thirty-ninth embodiment, the invention provides the method of either the thirty-seventh or

thirty-eighth embodiment wherein the intermittent pattern is a roll-printed pattern.

In a fortieth embodiment, the invention provides the method of any of the thirty-seventh through

thirty-ninth embodiments wherein the intermittent pattern is a lattice pattern.

In a forty-first embodiment, the invention provides the method of any of the thirty-seventh
through fortieth embodiments wherein the first binder and the second binder have the same chemical

composition.

In a forty-second embodiment, the invention provides the method of any of the thirty-seventh
through forty-first embodiments wherein the first binder is applied in full before the second binder is

applied.

In a forty-third embodiment, the invention provides the method of the forty-second embodiment
wherein the web of cellulosic fibers is wound into a roll and then unwound from the roll, after applying

the first binder but before applying the second binder.

In a forty-fourth embodiment, the invention provides the method of either the forty-second or
forty-third embodiment further comprising heat curing the first binder in a first curing step after applying

the first binder but before applying the second binder.

In a forty-fifth embodiment, the invention provides the method of the forty-fourth embodiment
further comprising heat curing the second binder in a second curing step after applying the second

binder.

In a forty-sixth embodiment, the invention provides the method of any of the thirty-seventh
through forty-first embodiments wherein the second binder is applied in full before the first binder is

applied.

In a forty-seventh embodiment, the invention provides the method of the forty-sixth embodiment
wherein the web of cellulosic fibers is wound into a roll and then unwound from the roll, after applying

the second binder but before applying the first binder.

In a forty-eighth embodiment, the invention provides the method of either the forty-sixth or forty-
seventh embodiment further comprising heat curing the second binder in a first curing step after applying

the second binder but before applying the first binder.
6
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In a forty-ninth embodiment, the invention provides the method of the forty-eighth embodiment

further comprising heat curing the first binder in a second curing step after applying the first binder.

In a fiftieth embodiment, the invention provides the method of any of the thirty-seventh through
forty-ninth embodiments further comprising applying the first binder in a coating on the second surface,
wherein the coating comprises randomly distributed deposits of the first binder, and further comprising
applying the second binder in an intermittent pattern on the second surface to define first regions on the
second surface thatinclude first binder but no second binder and to define second regions on the second

surface that include both first binder and second binder.

In a fifty-first embodiment, the invention provides a method of making a dispersible wet wipe.
The method includes providing a web of cellulosic fibers, the web having a first surface and second
surface; applying a first binder to the first surface in a first pattern; and, after applying the first binder to
the first surface, applying a second binder to the first surface in a second pattern that is different than

the first pattern.

In a fifty-second embodiment, the invention provides the method of the fifty-first embodiment
wherein the first pattern covers a first binder surface area, and the second pattern covers a second

binder surface area that is at most 10 percent of the first binder surface area.

In a fifty-third embodiment, the invention provides the method of the fifty-second embodiment
wherein the first surface has a first surface area and wherein the first binder surface area is 100 percent

of the first surface area.

In a fifty-fourth embodiment, the invention provides the method of the fifty-first embodiment
wherein the second pattern covers a second binder surface area, and the first pattern covers a first

binder surface area that is at most 10 percent of the second binder surface area.

In a fifty-fith embodiment, the invention provides the method of the fifty-fourth embodiment
wherein the first surface has a first surface area and wherein the second binder surface area is 100

percent of the first surface area.

In a fifty-sixth embodiment, the invention provides the method of any of the fifty-first through the
fifty-fifth embodiments wherein the first binder is sprayed onto the first surface and wherein the second

binder is not sprayed onto the first surface.

In a fifty-seventh embodiment, the invention provides the method of any of the fifty-first through

the fifty-sixth embodiments wherein the second pattern is a roll-printed pattern.
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In a fifty-eighth embodiment, the invention provides the method of any of the fifty-first through
the fifty-seventh embodiments wherein the web of cellulosic fibers is wound into a roll and then unwound

from the roll, after the first binder is applied but before second binder is applied.

In a fifty-ninth embodiment, the invention provides the method of any of the fifty-first through the
fifty-eighth embodiments further comprising heat curing the first binder in a first curing step after applying

the first binder but before applying the second binder.

In a sixtieth embodiment, the invention provides the method of the fifty-ninth embodiment further

comprising heat curing the second binder in a second curing step after applying the second binder.

In a sixty-first embodiment, the invention provides the method of any of the fifty-first through
sixtieth embodiments further comprising applying the first binder in a coating on the second surface,
wherein the coating comprises randomly distributed deposits of the first binder, and further comprising
applying the second binder in an intermittent pattern on the second surface to define first regions on the
second surface that include first binder but no second binder and to define second regions on the second

surface that include both first binder and second binder.

In a sixty-second embodiment, the invention provides a method of making a dispersible wet
wipe. The method includes providing a web of cellulosic fibers, the web having a first surface and second
surface; and applying a binder to the first surface in a pattern, the pattern having first regions and second
regions, wherein the add-on level of the binder in the first regions is lower than the add-on level of the

binder in the second regions.

In a sixty-third embodiment, the invention provides the method of the sixty-second embodiment,

the first regions comprising islands separated by second regions.

In a sixty-fourth embodiment, the invention provides the method of either the sixty-second or

sixty-third embodiment wherein the pattern is a roll-printed pattern.

In a sixty-fifth embodiment, the invention provides the method of any of the sixty-second through
sixty-fourth embodiments wherein the first regions define a first region surface area and the second
regions define a second region surface area, wherein the second region surface area is at most 20

percent of the first region surface area.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a side view of one embodiment of the dispersible wet wipe of the present invention,

with its thickness exaggerated to show detail.
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Figure 2 is a top plan view of one embodiment of a dispersible wet wipe suitable for use in

conjunction with particular embodiments of the present invention.

Figure 3 is a top plan view of one embodiment of the dispersible wet wipe of the present

invention.

Figure 4 is a top plan view of another embodiment of a dispersible wet wipe suitable for use in

conjunction with particular embodiments of the present invention.

Figure 5 is a top plan view of another embodiment of the dispersible wet wipe of the present

invention.

Figure 6 is a side view showing stages of one embodiment of the method of the present

invention.

Figure 7 is a side view showing stages of another embodiment of the method of the present

invention.

Figures 8A and 8B are side views showing stages of yet another embodiment of the method of

the present invention.

Figures 9A and 9B are side views showing stages of still another embodiment of the method of

the present invention.

Figure 10 is a top perspective view showing stages of yet another embodiment of the method

of the present invention.

DETAILED DESCRIPTION OF PARTICULAR EMBODIMENTS

The present disclosure generally relates to dispersible wet wipes. In particular embodiments, a
wipe 1 comprises alayer 2 of cellulosic fibers, such as a layer of tissue having a basis weight of between
40 and 100 grams per square meter. Optionally, the substrate can have two sub-layers, such as a first
sub-layer 3 and a second sub-layer 4. The first sub-layer 3 is superposed over the second sub-layer 4,
and the first sub-layer 3 is adhered to the second sub-layer 4. Such adherence can be provided, for
example, via embossing, via adhesive, via hydrogen bonding, via fiber entangling, via pressure, and/or
via the use of one or more binders. Both the first and second sub-layers 3, 4 comprise cellulosic fibers.
Preferably, all of the fibers of both layers are cellulosic fibers. Examples of suitable cellulosic fibers

include softwood fibers, hardwood fibers, regenerated cellulosic fibers, and the like.

In particular embodiments, the first sub-layer 3 comprises a wetlaid tissue. Examples of suitable
wetlaid tissue include those made by uncreped through-air dried (“UCTAD"), creped through-air dried

(“CTAD"), and modified wet-press processes, all of which are known in the art. Exemplary processes to
9
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prepare uncreped through-air dried tissue suitable for use in conjunction with the present invention are
described in U.S. Patent No. 5,607,551, U.S. Patent No. 5,672,248, U.S. Patent No. 5,593,545, U.S.
Patent No. 6,083,346 and U.S. Patent No. 7,056,572, all herein incorporated by reference to the extent

consistent herewith.

In particular embodiments, the second sub-layer 4 is a nonwoven web. The term “nonwoven
web” as used herein means a structure of fibers randomly formed in a mat-like fashion without the use
of an aqueous slurry, in contrast to a wet-laid tissue. Examples of suitable nonwoven webs include
meltblown, spunbond, airlaid, bonded-carded web materials, hydroentangled materials, spunlace
materials, and combinations thereof. Such materials can be comprised of synthetic or natural fibers, or
acombination thereof. One exemplary process to prepare airlaid materials suitable for use in conjunction
with the present invention is described in U. S. Patent No. 8,603,297, herein incorporated by reference
to the extent consistent herewith. Preferably, the second sub-layer 4 comprises a cellulosic airlaid layer.
In particular embodiments, the first sub-layer can comprise a nonwoven web (such as an airlaid web),
and the second sub-layer can comprise a wetlaid tissue. Alternatively, both sub-layers can comprise the

same type of web or tissue.

The layer 2 of the dispersible wet wipe 1 has a first surface 5 and a second surface 6. A first
binder 7 is applied in a coating 8 on the first surface 5. In particular embodiments, the coating 8
comprises randomly distributed deposits 18 of the first binder 7. “Randomly distributed deposits” as used
herein means that the elements of binder that form the coating are applied without any predetermined
pattern, but are instead randomly applied in a continuous, uninterrupted operation, such as via a
continuous mist spray, a continuous rotary print coater, a continuous brush coater, or the like. It is
understood that at a microscopic level, the deposits of binder may have space between them; “randomly
distributed deposits” is meant to distinguish from, for example, an application have a distinct,
predetermined, repeating pattern that is visible to the naked eye, such as shall be described below with
respect to a different binder application. In the example of Figs. 2 and 5, the coating 8 has been applied

in randomly distributed deposits. In one embodiment, the coating is a spray coating.

A second binder 9 is applied in an intermittent pattern 10 on the first surface 5. Figs. 3-5 show
examples of such embodiments. In particular embodiments, the intermittent pattern 10 defines first
regions 11 on the first surface 5 that include first binder 7 but no second binder 9 and defines second
regions 12 on the first surface 5 that include both first binder 7 and second binder 9. In particular
embodiments, the intermittent pattern 10 is aroll-printed pattern. “Intermittent’ with respect to a particular
pattern means applied in a manner such that regions that include the binder alternate with regions that

don't include the binder. In particular embodiments, the intermittent pattern 10 is a lattice pattern 13.

10
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Examples of suitable intermittent patterns include an acorn pattern, a honeycomb pattern, a bow-tie

pattern, a hound's tooth pattern, a herringbone pattern, a chessboard pattern, and the like.

Referring to Fig. 3, in particular embodiments the intermittent pattern 10 comprises continuous,
optionally parallel lines 16 of second binder 9 that extend in a primarily cross-machine direction 15, and
the intermittent pattern 10 does not include continuous lines of second binder that extend in a primarily
machine direction. “Primarily” as used to describe the direction of lines of binder means that the lines on
average slope or extend more in one direction than the other. “Machine direction” and “cross-machine
direction” refer to the process in which the tissue or nonwoven web was created, prior to being printed
with binder.

In particular embodiments, a first binder 7 is also applied in a coating on the second surface 6
(not shown). As with the coating 8 on the first surface, 5, the coating on the second surface 6 can
comprise randomly distributed deposits of the first binder 7, such as again a spray coating. A second
binder 9 can also be applied in an intermittent pattern on the second surface 6 (not shown). As with the
intermittent pattern applied to the first surface 5, the intermittent pattern on the second surface 6 can
define first regions that include first binder 7 but no second binder 9 and define second regions 12 that

include both first binder 7 and second binder 9.

In particular embodiments, the coating 8 is continuous and pattern-less (as representatively
illustrated in Fig. 2), and the second binder 9 is applied to the first surface 5 in a discontinuous pattern
10 to define first regions 11 on the first surface 5 that include first binder 7 but no second binder 9 and
to define second regions 12 on the first surface 5 that include both first binder 7 and second binder 9.
An example of a “continuous’ coating is a mist spray coating; on a microscopic level, the deposits of
binder within the coating may have space between them, but on a macroscopic level, one of skill in the
art understands that a continuously applied mist spray coating is a “continuous’ coating, as
representatively illustrated in Fig. 2. “Discontinuous” with respect to a particular pattern means applied
in a manner such that regions to which the binder was applied alternate with regions to which the binder
was not applied. Example of suitable discontinuous patterns include an acorn pattern, a honeycomb
pattern, a bow-tie pattern, a hound'’s tooth pattern, a herringbone pattern, a chessboard pattern, and
the like.

In particular embodiments, the first surface 5 has first surface area, and the second surface 6
has a second surface area. The first binder 7 is applied to the first surface 5 to define a first binder
surface area, and the second binder 9 is applied to the first surface 5 to define a second binder surface
area. “Binder surface area” as used herein means the area bounded by the cumulative footprint upon
which the binder is applied, without regard to the microscopic space between individual deposits of
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binder. In particular embodiments, the first binder surface area is 100 percent of the first surface area.
For example, in the example of Fig. 5, the first binder surface area is approximately 100 percent, because
the first binder 7 is applied continuously over the entire first surface area of the first surface. The second
binder surface area is the surface area of the lines of the intermittent pattern 10. In particular
embodiments, the second binder surface area is at most 50 percent, at most 25 percent, at most 12.5
percent, or at most 10 percent of the first binder surface area. In particular embodiments, the first
binder 7 is further applied to the second surface 6 to define a second surface first binder surface area.
In particular embodiments, the second binder 9 is further applied to the second surface 6 to define a
second surface second binder surface area, and the second surface second binder surface area is at
most 50 percent, at most 25 percent, at most 12.5 percent, or at most 10 percent of the second surface

first binder surface area.

In particular embodiments, the first binder 7 and the second binder 9 have the same chemical
composition. In other embodiments, the first binder 7 and the second binder 9 have different chemical
compositions. In certain embodiments, the first binder 7 and the second binder 9 have the same chemical
composition, but have different concentration levels. One suitable binder includes a water-dilution
triggerable polymer. Particular embodiments of dilution triggerable polymers include ion-sensitive
polymers. If the ion-sensitive polymer is derived from one or more monomers, where at least one
monomer contains an anionic functionality, the ion-sensitive polymer is referred to as an anionic ion-
sensitive polymer. If the ion-sensitive polymer is derived from one or more monomers, where at least
one monomer contains a cationic functionality, the ion-sensitive polymer is referred to as a cationic ion-
sensitive polymer. An exemplary anionic ion-sensitive polymer is described in U.S. Patent No.
6,423,804, which is incorporated herein in its entirety by reference. An example of a suitable binder
composition is disclosed in U.S. Patent No. 6,994,865, hereby incorporated by reference in its entirety.
Another suitable binder is a carboxymethyl cellulose (“CMC”) material. CMC materials are available from

Ashland, under the trade name Aqualon™,

The wipe further includes a wetting solution. The wetting solution includes in particular
embodiments a first insolubilizing agent, and optionally also includes a second insolubilizing agent.
Desirably, the binders are insoluble (stable) in the presence of the wetting solution containing one or
more insolubilizing agents. In other words, the one or more insolubilizing agents render stable the first
binder, the second binder, or both, prior to the wipe being flushed into a toilet or otherwise contacted by
tap water. “Stable” as used herein means continuing to hold the fibers of the wipe together as intended

for use of the wipe.
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For example, a CMC binder is insoluble (stable) in the presence of multivalent cations, such as
Ca%+, Cu?+, Fe?*, SnZ+, Fe3* or Al¥*, and organic solvents, such as water-compatible (or water-soluble)
solvents typically including monohydric lower alcohols such as ethanol, methanol, and propanol; glycols
such as ethylene glycol, diethylene glycol, polyethylene glycol, propylene glycol, dipropylene glycoal,
butylene glycol and hexylene glycol; mono- or diethers of the aforementioned glycols and lower alcohols
such as methanol, ethanol and butanol; esters of the aforementioned glycols and lower fatty acids; and

polyhydric alcohols such as glycerine and sorbitol.

In other examples, binders employing ion-sensitive polymers are desirably insoluble in a wetting
solution that includes at least about 0.3 and more particularly from about 0.5 to about 3.5 weight percent
of an insolubilizing agent comprised of one or more inorganic and/or organic salts containing monovalent
and/or divalent ions. Suitable monovalent ions include, for example, Na* ions, K* ions, Li* ions, NH4*
ions, low molecular weight quaternary ammonium compounds (e.g., those having fewer than 5 carbons
on any side group), and a combination thereof. Suitable divalent ions include, for example, Zn2+, Ca2*
and Mg?*. These monovalent and divalent ions may be derived from organic and inorganic salts, such
as NaCl, NaBr, KCI, NH4Cl, NazSO4, ZnClz, CaCly, MgClz, MgSQOs4, and combinations thereof. Typically,
alkali metal halides are the most desirable monovalent or divalent ions because of cost, purity, low
toxicity, and availability. In another preferred embodiment, the ion-sensitive polymer may comprise a
cationic sensitive polymer, wherein the cationic sensitive polymer is a cationic polyacrylate that is the
polymerization product of 92 mol% methyl acrylate, 4 mol% hydroxypropyl acrylate and 4 mol%
[2-(acrylolyoxy)ethyl]trimethyl ammonium chloride. Other insolubilizing agents, such as organic or

polymeric compounds, can be used.

The liguid wetting solution can be any liquid that can be absorbed into the wipe substrate and
may include any suitable components that provide the desired wiping properties. For example, the
solution may include water, emollients, surfactants, fragrances, preservatives, organic or inorganic
acids, chelating agents, pH buffers, or combinations thereof, as are well known to those skilled in the
art. Further, the wetting solution may also contain lotions, medicaments, and/or antimicrobials. The
wetting solution may contain additional agents thatimpart a beneficial effect on skin or hair and/or further
act to improve the aesthetic feel of the compositions and wipes described herein. Examples of suitable
skin benefit agents include emollients, sterols or sterol derivatives, natural and synthetic fats or oils,
viscosity enhancers, rheclogy modifiers, polyols, surfactants, alcohols, esters, silicones, clays, starch,
cellulose, particulates, moisturizers, film formers, slip modifiers, surface modifiers, skin protectants,

humectants, sunscreens, and the like.
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The wetting solution may be incorporated into the wipe in an add-on amount of from about 10
to about 600 percent, more desirably from about 100 to about 500 percent, and even more desirably
from about 200 to about 300 percent of the dry weight of the substrate. In one example, the wetting
solution contains water. The wetting solution can in particular embodiments contain water in an amount

of from about 40 to about 99 percent of the total weight of the solution.

The dispersible wet wipe of particular embodiments of the present invention has a cross-
machine direction wet tensile strength (“CDWT") of greater than 200 grams, more particularly greater
than 225 grams, and more particularly great than 250 grams per linear inch. Having a CDWT strength
in this range can help prevent the wipe from tearing during dispensing or during personal hygiene use.
In particular embodiments, the wipe has a CDWT after soaking for 15 minutes in room temperature tap
water of less than 125, and more particularly less than 100, grams per linear inch. In particular
embodiments, the wipe preferably has a 60-min post-soak CDWT of less than 80, and more preferably
less than 65, grams per linear inch. Having a post-soak COWT in this range bears on the wipe's ability
to lose strength and break down in wastewater conveyance infrastructure after flushing, as the minimum
time that a wipe would reside in a home drain line after being flushed is 15 minutes (although typically
wipes reside in the home drain line longer than 15 minutes). In particular embodiments, the dispersible
wet wipe of particular embodiments of the present invention has a Slosh-Box Break-Up Time of less
than 130 minutes, or more particularly less than 90 minutes, in accordance with the test procedure set

forth below.

In another aspect, the present invention relates to a method 40 of making a dispersible wet wipe.
The method includes providing a web 42 of cellulosic fibers. The web 42 has a first surface 45 and
second surface 46. In particular embodiments, the method includes applying a first binder 7 to the first
surface 45 in a coating 8 by an applicator 57, such that the coating 8 comprises randomly distributed
deposits of the first binder 7. The embodiment also includes applying a second binder 9 in an intermittent
pattern 10 on the first surface 45 by an applicator 59 to define first regions 11 on the first surface 45 that
include first binder 7 but no second binder 9 and to define second regions 12 on the first surface 45 that
include both first binder 7 and second binder 9. The intermittent pattern 10 may by applied, for example,
in any of the suitable intermittent patterns described above. In particular embodiments, the first binder 7
and the second binder 9 have the same chemical composition. In other embodiments, the first binder 7
and the second binder 9 have different chemical compositions. In certain embodiments, the first binder

7 and the second binder 9 have the same chemical composition, but have different concentration levels.

In particular embodiments, such as those depicted in Figs. 6-8, the first binder 7 is sprayed onto

the first surface 45, and the second binder 9 is not sprayed onto the first surface. Even where the first
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binder 7 and the second binder 9 have the same chemical composition, and perhaps even the same
level of concentration prior to application, there can be advantages to applying the first and second
binders in two separate steps and by two different application techniques. Without wishing to limit the
scope of the invention, itis believed that by applying one stage of binder in a low-level, “all over” coating,
and another stage of binder in a pattern having repeating gaps therein, an optimal balance between in-
use strength and good post-flush dispersibility can be struck. To borrow a concrete construction analogy,
the “all over” binder functions as “cement” upon the surface of the substrate, and the intermittent pattern

of binder functions as “reinforcing bar” upon the surface of the substrate.

In particular embodiments, such as that depicted in Fig. 6, the first binder 7 is applied in full
before the second binder 9 is applied. Optionally, as shown in Fig. 9, the web 42 of cellulosic fibers is
wound into a roll 32 (Fig. 9A) and then unwound from the roll 32 (Fig. 9B), after applying the first binder
7 via application 57 but before applying the second binder 9 via applicator 59. In particular embodiments,
referring to Figs. 6 and 9, the method includes heat curing the first binder 7 in a first curing step 67 after
applying the first binder 7 but before applying the second binder 9. Still referring to Figs. 6 and 9, such
embodiments can further include heat curing the second binder 9 in a second curing step 69 after
applying the second binder 9. In particular embodiments, the first curing step 67 and the second curing
step 69 occur at temperatures that are different by at least 10 degrees, or at least 20 degrees F. In
particular embodiments, the first curing step 67 lasts at least 50 percent, more particularly at least 100
percent, and still more particularly at least 200 percent longer than the second curing step 69. For
example, in one embodiment, the first curing step 67 lasts for 12 seconds, and the second curing step
69 lasts for 5 seconds. Alternatively, in particular embodiments, the second curing step 69 lasts at least
50 percent, more particularly at least 100 percent, and still more particularly at least 200 percent longer

than the first curing step 67.

In other embodiments, such as that depicted in Fig. 8, the second binder 9 is applied in full
before the first binder 7 is applied. Optionally, as shown in Fig. 8, the web 42 of cellulosic fibers is wound
into a roll 32 (Fig. 8A) and then unwound from the roll 32 (Fig. 8B), after applying the second binder 9
via applicator 59 but before applying the first binder 7 via applicator 57. In particular embodiments,
referring to Figs. 7 and 8, the method includes heat curing the second binder 9 in a first curing step 79
after applying the second binder 9 but before applying the first binder 7. Still referring to Figs. 7 and 8,
such embodiments can further include heat curing the first binder 7 in a second curing step 77 after
applying the first binder 7. In particular embodiments, the first curing step 79 and the second curing step
77 occur at temperatures that are different by at least 10 degrees, or at least 20 degrees F. In particular

embodiments, the first curing step 79 lasts at least 50 percent, more particularly at least 100 percent,
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and still more particularly at least 200 percent longer than the second curing step 77. For example, in
one embodiment, the first curing step 79 lasts for 12 seconds, and the second curing step 77 lasts for 5
seconds. Alternatively, in particular embodiments, the second curing step 77 lasts at least 50 percent
more particularly at least 100 percent, and still more particularly at least 200 percent longer than the first

curing step 79.

After all binder application stages and all curing stages, the web can optionally be wound into a

roll 33, for subsequent converting into individual wet wipes.

Referring to Figs. 6 and 7, in particular embodiments, the first binder 7 is applied by applicator
57 and the second binder 9 is applied by applicator 59 in a single continuous binder application process,

after which the web 42 is wound into a roll 33.

In particular embodiments, a first binder 7 is also applied in a coating on the second surface 46.
As with the coating 8 on the first surface 45, the coating on the second surface 46 can comprise randomly
distributed deposits of the first binder 7, such as again a spray coating. A second binder 9 can also be
applied in an intermittent pattern on the second surface 46. As with the intermittent pattern applied to
the first surface 45, the intermittent pattern on the second surface 46 can define first regions that include
first binder 7 but no second binder 9 and define second regions that include both first binder 7 and

second binder 9.

In particular embodiments, the method 40 includes providing a web 42 of cellulosic fibers. The
web 42 has a first surface 45 and second surface 46. The method includes applying a first binder 7 to
the first surface 45 in a first pattern 28 (Fig. 2), and, after applying the first binder 7 to the first surface
45, applying a second binder 9 to the first surface 45 in a second pattern 29 (Fig. 5) that is different than
the first pattern 28. The first pattern 28 covers a first binder surface area, and the second pattern 29
covers a second binder surface area. In particular embodiments, the second binder surface area is at
most 50 percent, more particularly at most 25 percent, still more particularly, at most 12.5 percent, and
still more particularly at most 10 percent, of the first binder surface area. In other embodiments, the first
binder surface area is at most 50 percent, more particularly at most 25 percent, still more particularly at

most 12.5 percent, and still more particularly at most 10 percent, of the second binder surface area.

Referring to Fig. 10, in particular embodiments, a binder is applied at a single binder application
station 80 in a pattern 81. The pattern 81 includes first regions 82 that include binder 7 at a first add-on
level, and second regions 83 that include binder 7 at a second add-on level. The first add-on level is
lower than the second add-on level. In particular embodiments, the first add-on level is at most 75

percent, at most 50 percent, or at most 25 percent of the second add-on level.
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TEST METHODS

Tensile Strength

For purposes herein, tensile strength may be measured using a Constant Rate of Elongation
(CRE) tensile tester using a 1-inch jaw width (sample width), a test span of 3 inches (gauge length), and
a rate of jaw separation of 25.4 centimeters per minute after maintaining the sample at the ambient
conditions of 23 + 2 degrees Celsius and 50 + 5 percent relative humidity for four hours before testing
the sample at the same ambient conditions. The wet wipes are cut into 1-inch wide by 5.5 inches long
strips cut from the center of the wipes in the cross-machine direction (CD) orientation. The “cross-
machine direction wet tensile strength” (“CDWT") is the peak load in grams-force per inch of sample

width when a specimen is pulled to rupture in the cross-machine direction.

The instrument used for measuring tensile strength was an MTS Systems Sinergie 200 model.
The data acquisition software was MTS TestWorks® for Windows Ver. 4.0 commercially available from
MTS Systems Corp., Eden Prairie, MN. The load cell was an MTS 50 Newton maximum load cell. The
gauge length between jaws is 3 inches. The top and bottom jaws are operated using pneumatic-action
with maximum 80 P.S.|. The break sensitivity is set at 40 percent. The data acquisition rate is set at
100 Hz (i.e., 100 samples per second). The sample is placed in the jaws of the instrument, centered
both vertically and horizontally. The test is then started and ended when the force drops by 40 percent
of peak. The peak load expressed in grams-force is recorded as the "CDWT" of the specimen. Eight

representative specimens were tested for each product and the average peak load determined.

To simulate post-flush tensile strength measurements, five specimens are flushed down a toilet
with water at room temperature, allowed to restin the drain line for 15 or 60 minutes, and then measured
for CDWT as described above.

Dispersibility

This test method evaluates the dispersibility of flushable consumer products, simulating travel
through a wastewater conveyance system (“Slosh Box Test"). In this test method, a plastic tank is loaded
with a product and 2 liters of tap water at room temperature. The container is then tipped back and forth
at 26 oscillations per minute to simulate the movement of wastewater in the collection system. The time
required for the wipe specimen to break up entirely into pieces that measure at most approximately 1 sqg.
in. (6.5 sq. cm) is recorded. The amount of time to reach this point is measured (“Slosh-Box Break-Up

Time"). The construction and motion of the apparatus is conducted as set forth in the “Guidelines for

Assessing the Flushability of Disposable Nonwoven Products, Third Edition, FG502 — Slosh Box
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Disintegration Test,” available from the “Association of the Nonwovens Fabrics Industry,” 1100 Crescent
Green, Suite 115, Cary, NC, 27518, w

EXAMPLES

Examples 1-4 in the Table are dispersible wet wipes incorporating principles of the present
invention. Each Example and the Control code employ a wipe substrate having two sub-layers of

cellulosic fiber.

The first layer of each Example was an uncreped through-air dried (“UCTAD") tissue made of
bleached Northern softwood kraft (NSWK) fibers and having a basis weight of 45 grams per square
meter. To form the tissue, an aqueous solution of softwood fibers was pumped in a single layer through
aheadbox. The fiber was diluted to between 0.19 and 0.29 percent consistency in the headbox to ensure
uniform formation. The resulting single-layered sheet structure was formed on a twin-wire, suction form
roll. The speed of the forming fabric was 900 feet per minute (fom). The newly-formed web was then
dewatered to a consistency of about 20 to 27 percent using vacuum suction from below the forming
fabric before being transferred to the transfer fabric, which was traveling at 738 fom (18 percent rush
transfer). A vacuum shoe pulling about 10 to 14 inches of mercury vacuum was used to transfer the web
to the transfer fabric. A second vacuum shoe pulling about 4 to 10 inches of mercury vacuum was used
to transfer the web to a through-air texturized drying fabric manufactured by Voith Fabrics Inc. The web
was carried over a pair of honeycomb through-air dryers operating at temperatures of approximately 400
degrees Fahrenheit and dried to a final dryness of about 96 to 99 percent consistency. The dried

cellulosic web was rolled onto a core to form a roll of tissue.

The second layer of each Example was an airlaid nonwoven web made of bleached southern
softwood kraft (SSWK) fibers and having a basis weight of 30 grams per square meter. UCTAD tissue
sheets were cut into handsheets approximately 10 inches by 13 inches in dimension. The airlaid
nonwoven layer was formed directly onto the dried UCTAD tissue sheet in an airlaid hand-sheet former.
The airlaid layer and the UCTAD tissue layer were pressed together using bench top hydraulic laboratory
press (Carver, Inc., Wabash, IN, USA), employing 3,000 pounds per square inch (psi) at 110 degrees
Celsius for 5 seconds, and then embossed together using Beloit Wheeler heating compaction rolls,

employing a 400 pounds per square inch (psi) nip pressure at 110 degrees Celsius.

All prototypes were made with a salt-sensitive binder composition having both a binder and a
co-binder. The binder was cationic polyacrylate that is the polymerization product of 92 mol% methyl

acrylate, 4 mol% hydroxypropyl acrylate and 4 mol% [2-(acrylolyoxy)ethyl]trimethyl ammonium chloride.
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The cobinder was VINNAPAS® EZ123, available from Wacker Chemi AG. The binder and the cobinder,

both supplied in solution, were mixed together to yield a 70:30 binder:cobinder dry-weight ratio.

The two-layer composite of each prototype was sprayed with a single Unijet® spray nozzle,
Nozzle type 800017, manufactured by Spraying Systems Co., Wheaton, IL, operating at 80 psi. The salt-
sensitive binder composition (in agueous solution at 15 percent) was sprayed onto the airlaid layer of
the two-layer composite of all codes (control and experimental codes) to yield a binder composition dry
solids basis weight of 4 grams per square meter. The binder composition was sprayed onto the UCTAD
layer of the two-layer composite to yield a binder composition dry solids basis weight of 4 grams per
square meter (for the control), and either 2.0 or 2.95 grams per square meter (for the experimental
codes). After being sprayed with the salt-sensitive binder solution, the two-layer composite tissue of each
prototype was dried (cured) in a Mathis through-air dryer at a drying temperature of 180 degrees Celsius
for 12 seconds (experimental codes) or 18 seconds (Control). The experimental codes were cured for
less time than the Control code because they included less binder composition. The two-layer composite

was then wound into a roll.

The composite was then unwound from the roll. The binder composition (in agueous solution at
24 percent) was applied to the UCTAD layer of the two-layer composite of each experimental prototype
in a pattern. The application was done via a rotor gravure applicator unit, using a 30 billion cubic microns
per square inch anilox roll in contact with a transfer pattern roll and a backing roll. The aniloxroll / transfer
pattern roll nip was 0.375 inches (9.52 millimeters), and the transfer pattern roll / backing roll gap was
also 0.375 inches (9.52 millimeters). The salt-sensitive binder compaosition was pattern-printed onto the
UCTAD to yield a binder composition dry solids basis weight of 0.5 grams per square meter. The contact
area (the percentage of the total surface area that is contacted, or printed, by the print transfer roll
pattern) was 12.5 percent for both the “honeycomb” and “bowtie” patterns. After being pattern-printed
with the salt-sensitive binder solution, the two-layer composite tissue of each prototype was dried (cured)
in a Mathis through-air dryer at for approximately 5 seconds, and at a drying temperature of 180 degrees

Celsius.

A wetting solution was added to the wipes at an add-on rate of 215 percent of the weight of the
dry wipe, and the wetting solution comprised 2 weight-percent of sodium chloride. The web was

converted into stacks of wipes, and stored in moisture-impervious plastic bags.

For each Example listed in the Table, five specimens, roughly 2.5 centimeters by 14 centimeters
in dimension, were tested for CDWT, in units of grams per linear inch, and additional specimens were
tested for CDWT after being soaked for fifteen (15) and sixty (60) minutes in tap water at room
temperature, and results averaged. The cross-machine direction wet tensile strength was measured
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because in certain dispensing formats, the extraction force placed upon the wipe during dispensing is in
the cross-machine direction. The 15 minute soak was intended to simulate the minimum time that a wipe
typically resides in a home drain line after being flushed (although typically wipes reside in the home

drain line longer than 15 minutes, such as closer to 60 minutes).

The time required for each wipe to break apart into pieces none of which were larger than
approximately one square inch (6.5 square centimeters) was measured via the Slosh-Box test described

above.

The key design details and the dispersibility data for the Control and the experimental examples

10

15

20

is presented in the TABLE below.

TABLE

Example Control 1 2 3 4
Sprayed Binder add-on level, airlaid sub- layer (gsm) 4.0 4.0 4.0 4.0 4.0
Sprayed Binder add-on level UCTAD sub-layer (gsm) 4.0 2.0 2.0 2.95 2.95
Printed Binder add-on level, UCTAD sub- layer (gsm) 0 05 0.5 05 0.5
Printed Binder Pattern n/a Honeycomb | Bowtie | Honeycomb [ Bowtie
CDWT Strength (gli) 281 208 203 211 262
CDWT Strength 15 min after flushing 191 96 93 87 82
Strength Loss 15 mins after flushing (%) 32% 54% 54% 59% 69%
CDWT Strength 60 min after flushing 94 64 61 50 64
Strength Loss 60 mins after flushing (%) 67% 69% 70% 76% 76%
Slosh Box Break-Up Time (min) 180 74 78 80 127

As shown by the data, the experimental codes embodying principles of the invention exhibited
satisfactory pre-use wet strength (that is, COWT above 200 grams per linear inch), exhibited faster
strength loss after flushing (particularly when tested at 15 minutes after flushing), and exhibited faster

Slosh-Box break up times.

Other modifications and variations to the appended claims may be practiced by those of ordinary
skill in the art, without departing from the spirit and scope as set forth in the appended claims. It is
understood that features of the various examples may be interchanged in whole or part. The preceding
description, given by way of example in order to enable one of ordinary skill in the art to practice the
claimed invention, is not to be construed as limiting the scope of the invention, which is defined by the

claims and all equivalents thereto.
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WHAT IS CLAIMED IS:
1. A method of making a dispersible wet wipe comprising:
providing a web of cellulosic fibers, the web having a first surface and second surface;

applying a first binder to the first surface in a coating, wherein the coating comprises randomly

5  distributed deposits of the first binder; and

applying a second binder in an intermittent pattern on the first surface to define first regions on
the first surface that include first binder but no second binder and to define second regions on the first

surface that include both first binder and second binder.

2. The method of claim 1 wherein the first binder is sprayed onto the first surface and

10 wherein the second binder is not sprayed onto the first surface.

3. The method of claim 1 wherein the intermittent pattern is a roll-printed pattern.
4, The method of claim 1 wherein the intermittent pattern is a lattice pattern.
5. The method of claim 1 wherein the first binder and the second binder have the same

chemical composition.

15 6. The method of claim 1 wherein the first binder is applied in full before the second binder
is applied.
7. The method of claim 6 wherein the web of cellulosic fibers is wound into a roll and then

unwound from the roll, after applying the first binder but before applying the second binder.

8. The method of claim 6 further comprising heat curing the first binder in a first curing

20  step after applying the first binder but before applying the second binder.

9. The method of claim 8 further comprising heat curing the second binder in a second

curing step after applying the second binder.

10. The method of claim 1 wherein the second binder is applied in full before the first binder
is applied.
25 1. The method of claim 10 wherein the web of cellulosic fibers is wound into aroll and then

unwound from the roll, after applying the second binder but before applying the first binder.
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12. The method of claim 10 further comprising heat curing the second binder in a first curing

step after applying the second binder but before applying the first binder.

13. The method of claim 12 further comprising heat curing the first binder in a second curing

step after applying the first binder.
14, The method of claim 1, further comprising applying the first binder in a coating on the
second surface, wherein the coating comprises randomly distributed deposits of the first binder; and

further comprising applying the second binder in an intermittent pattern on the second surface
to define first regions on the second surface that include first binder but no second binder and to define
second regions on the second surface that include both first binder and second binder.

15. A method of making a dispersible wet wipe comprising:

providing a web of cellulosic fibers, the web having a first surface and second surface;

applying a first binder to the first surface in a first pattern; and

after applying the first binder to the first surface, applying a second binder to the first surface in

a second pattern that is different than the first pattern.

16. The method of claim 15 wherein the first pattern covers a first binder surface area, and
the second pattern covers a second binder surface area that is at most 10 percent of the first binder

surface area.

17. The method of claim 16 wherein the first surface has a first surface area and wherein

the first binder surface area is 100 percent of the first surface area.

18. The method of claim 15 wherein the second pattern covers a second binder surface
area, and the first pattern covers a first binder surface area that is at most 10 percent of the second

binder surface area.

19. The method of claim 18 wherein the first surface has a first surface area and wherein

the second binder surface area is 100 percent of the first surface area.

20. The method of claim 15 wherein the first binder is sprayed onto the first surface and

wherein the second binder is not sprayed onto the first surface.

21. The method of claim 15 wherein the second pattern is a roll-printed pattern.
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22, The method of claim 15 wherein the web of cellulosic fibers is wound into aroll and then

unwound from the roll, after the first binder is applied but before second binder is applied.

23. The method of claim 15 further comprising heat curing the first binder in a first curing

step after applying the first binder but before applying the second binder.

24, The method of claim 23 further comprising heat curing the second binder in a second

curing step after applying the second binder.
25. The method of claim 15 further comprising applying the first binder in a coating on the
second surface, wherein the coating comprises randomly distributed deposits of the first binder; and

further comprising applying the second binder in an intermittent pattern on the second surface
to define first regions on the second surface that include first binder but no second binder and to define

second regions on the second surface that include both first binder and second binder.
26. A method of making a dispersible wet wipe comprising:

providing a web of cellulosic fibers, the web having a first surface and second surface; and

applying a binder to the first surface in a pattern, the pattern having first regions and second
regions, wherein the add-on level of the binder in the first regions is lower than the add-on level of the

binder in the second regions.

27. The method of claim 26, the first regions comprising islands separated by second
regions.

28. The method of claim 27 wherein the pattern is a roll-printed pattern.

29. The method of claim 26 wherein the first regions define a first region surface area and

the second regions define a second region surface area, wherein the second region surface area is at

most 20 percent of the first region surface area.
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