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Cloths used as wet cleaning pads are generally known. The cloths may be formed
using woven or nonwoven fibers. Such cloths may be pre-impregnated with water and
soap, or may be sold dry, e.g., as a soap pad. These cloths are generally characterized by a

20 relatively loading of surfactant, which is released when the water contacts the pad. The

primary use for such cloths is in wet cleaning, such as dish scrubbing. Other wipes which

* have been pre-impregnated with a cleaning solution have been reported for use in
applications such as car washing. Soap pads and wet wipes such as these are not usually
designed to be utilized in dry cleaning.

25 Accordingly, it would be advéntageous to provide cleaning sheets that can both
pick-up and retain debris in dry cleaning and release surfactant to enhance its effectiveness
when used in wet cleaning. Such a cleaning sheet would preferably be capable of
retaining larger particulates and other debris such as hair and lint, while at the same time
being very effective for picking up and retaining fine dust particles. Such a cleaning sheet

30 would also be capable of releasing surfactant deposited on the fibers with suitable

properties to enhance its use in wet cleaning.
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20 Cleaning sheets which are intended for use mounted on an implement, such as a mop head,
generally have an elongation at a load of 500g/30 mm of no more than about 25%.

The surfactant commonly is a paste or solid at room temperature and has a
relatively low water solubility, e.g., a water solubility of no more than about 20 wt.% at
25°C. The latter property is often satisfied by surfactants that have an

25 hydrophilic/lipophilic balance (“HLB”) of about 10 to 18. Examples of surfactants which
have such properties include a wide variety of commercially available nonionic and
anionic surfactants.

Surfactant can deposited on the fibers of the sheet in a continuous fashion or in
random or repeating patterns. The surfactant is generally chosen and deposited in such an

30 amount that residue does not normally rub off during use of the cleaning sheet in dry
cleaning methods. The surfactant may be applied to the fabric layer by rolling, spraying,
or other methods. The surfactant is preferably applied to the fabric layer in a manner that

does not impart too much stiffness and/or rigidity to the sheet. Depending on the type of
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20 The present cleaning sheets can be produced by imprinting a pattern of surfactant,
e.g., either as a melt or as a mixture with a relatively volatile solvent. If a solvent
containing mixture is employed, the treated sheet is typically subjected to a flow of air
(either with or without exposure to a source of heat) to drive off residual solvent.
As used herein, the term “entanglement coefficient” refers to the initial gradient of
25 the stress-strain curve measured with respect to the direction perpendicular to the fiber
orientation in the fiber aggregate (cross machine direction). The entanglement coefficient
is also referred to herein as the “CD initial modulus.” Suitable nonwoven fiber aggregates
for use in forming the present cleaning sheets commonly have an entanglement coefficient
of 20 to 800 m (as measured after any reinforcing filaments or network has been removed
30 from the nonwoven fibrous web) and, more typically, no more than about 300 m.
The entanglement coefficient (also referred to herein as “CD initial modulus™) as
used herein is a measure representing the degree of entanglement of fibers in the fiber

aggregate. The entanglement coefficient is expressed by the initial gradient of the stress-
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20 fibrillated, apertured, or otherwise treated to impart fabric-like properties. Nonwoven
fabrics or webs have been formed from many processes such as for example, meltblowing
processes, spunbonding processes, and bonded carded web processes. Throughout this
application, the terms “nonwoven fiber aggregate”, “fibrous web”, and “nonwoven
aggregate” are used interchangeably with the term “nonwoven web”.

25 The basis weight of nonwoven fabrics is usually expressed in ounces of material
per square yard (“osy”) or grams per square meter (“gsm”) and the fiber diameters useful
are usually expressed in microns. Basis weights can be converted from osy to gsm simply
by multiplying the value in osy by 33.91.

As used herein the term “microfibers” means small diameter fibers having an

30 average diameter not greater than about 75 microns, for example, having an average
diameter of from about 0.5 microns to about 50 microns, or more particularly, microfibers
may have an average diameter of from about 2 microns to about 40 microns. Another

frequently used expression of fiber diameter is denier, which is defined as grams per 9000
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in this disclosure are broad terms and are not mtended as terms of limitation. The term

surface includes substantially hard or rigid surfaces (e.g., articles of furniture, tables,

20 shelving, floors, ceilings, hard furnishings, household appliances, and the like), as well as
relatively softer or semi-rigid surfaces (e.g., rugs, carpets, soft furnishings, linens,
clothing, and the like).

It is also important to note that the term “debris” is a broad term and is not
intended as a term of limitation. In addition to dust and other fine particulate matter, the

25 term debris includes relatively large-sized particulate material, e.g., having an average
diameter greater than about 1 mm, such as large-sized dirt, soil, lint, and waste pieces of
fibers and hair, which may not be collected with conventional dust rags, as well as dust
and other fine dirt particles.

As employed herein, the term “melting point” is used to refer to the temperature at

30 which a material transforms from a solid to a liquid, i.e., when a phase change involving a

heat of fusion occurs. The term “pour point” as used herein refers to the temperature at
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present invention SCRI PTI ON OF THE FI GURES Figure 1 shows a
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Crogs- seq&g@ﬂahnvkgmeof alattice- supported nonwoven fi ber aggregate |ayer

whi ch can be enplo%ed to produce a cl eaning sheet
Figure3 shows a plan view of a portion of a woven fiber layer with surfactant

deposited on the fibers which can be used to form a cleaning sheet.

Figure 4 shows a plan view of a lattice-like network sheet which can be used to
reinforce a nonwoven fiber aggregate layer employed to produce one example of the
20 present cleaning sheet.
Figure 5 shows a cross-sectional view of a lattice-supported nonwoven fiber
aggregate layer which can be employed to produce a cleaning sheet.
Figure 6 is a graph showing a stress-strain curve for a typical nonwoven fiber
aggregate layer which can be used to form a cleaning sheet.
25 DETAILED DESCRIPTION
The present cleaning sheets are very effective when used as a dry dust cloth to
collect and retain oils, particulates, lint hair and other debris from a surface. In addition,
the sheets are capable of being used in wet cleaning applications. For example, the sheets
can be saturated with water to aid in removing dirt, stains and/or deposits from a surface.
30 The cleaning sheet includes a fabric layer which has a relatively low level of surfactant
deposited on at least a portion of the fibers. The fabric material is selected such that it is
capable in dry form of picking up and retaining oils, particulate matter and/or other debris,

such as hair and lint. The sheets can also be used as wet wipes by impregnating the sheet
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20 surfactant to be transported into the web. The surfactant-containing regions may be are
arranged in a regular, repeating pattern or may be randomly distributed.

The cross sectional area of all the regions which include surfactant is generally at
least about 2-3% of the total surface area of the exterior surface of the fabric layer. The
total cross sectional area of these regions is commonly no more than about 25% of the

25 total surface area. This allows the inclusion of sufficient surfactant to facilitate the
removal of tough deposits and the like without substantially altering the overall properties
of the sheet when used as a dry dust cloth. Examples of particularly suitable cleaning
sheets include those where the cross sectional area of all the surfactant-containing regions
relative to the total surface area is about 5% to 10%, although in some instances the

30 surfactant-containing regions may make up a larger percentage of the total surface area of
a cleaning sheet, e.g., up to about 40% of the total area. As mentioned elsewhere herein,
in other embodiments the low level of surfactant may be uniformly dispersed over the

entire surface of the fabric layer.
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20 all of the surfactant in the sheet will generally be dissolved during a single use. This
permits the sheet to be used more than once and preferably multiple times before disposal.
The surfactant may also be characterized in terms of its hydrophilic/lipophilic balance
(“HLB”). This is a parameter commonly used in the surfactant art to characterize the
relative amount of hydrophilic and lipophilic nature in a given surfactant. Surfactants with

25 low HL.Bs are more lipophilic. Surfactants with higher HL.Bs are more hydrophilic and
tend to be more water soluble. To enhance the wet cleaning capabilities of the present
sheets, it is generally advantageous to use surfactants which have an HLB of 10 to 18 and,
preferably, 13 to 16.

Examples of suitable nonionic surfactants which can be used to enhance the wet

30 cleaning utility of the present sheets include ethoxylated alkanols, ethoxylated alkenols,
polyoxypropylene-polyoxyethylene block copolymers, polyethyleneglycol monoesters,
alkylphenoxy-polyethyleneoxides, fatty acid glycol monoesters, paraffinic ethoxylate
carboxylates, alkyldimethylamine oxides, and fatty acid hydroxyalkyl amides. Examples
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20 Embodiments of the present cleaning sheets commonly may not include a flexible backing
layer. In this instance, the fabric layer in generally somewhat thicker. For example, such
sheets may be formed from a slightly thicker fabric layer (e.g., about 3 mm to 5 mm). The
flexible backing layer which is present in other embodiments of the cleaning sheet
typically serves to provide strength and dimensional stability to the sheet. These functions
25 may also be providéd by a suitably designed fabric layer. Such sheets may be suitably
thick enough to include a plurality of supporting filaments and/or a supporting network
sheet within the layer.
According to a particularly suitable embodiment, the cleaning sheet includes an
nonwoven fabric layer formed from microfibers. The nonwoven fabric layer is typically a
30 loose aggregate of the microfibers. The denier of the fibers in the fiber aggregate, the
length, the cross-sectional shape and the strength of the fibers used in the nonwoven fiber
aggregate are typically also determined with an eye toward processability and cost, among

other factors. The microfibers commonly have a denier of about 0.1 to 5 and, more
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forgmd byoffi& sRREESvREL M BRMTeReAH #2818 dmembers to give scrim a mesh or lattice-
like structure. According to various embodiments, the horizontal and vertical members of
the scrim may be connected together in a variety of ways such as woven, spot welded,
cinched, tied, etc. One example of a such a lattice which may be used to provide support
for the nonwoven layer during processing and use is shown in Figure 4.
25 To attach the fibers to a scrim, thereby forming nonwoven fiber aggregate layer as
a unitary structure, the fibers may be overlaid on each side of the scrim. A low pressure
water jet can then be applied to entangle the fibers of the nonwoven fiber aggregate to
each other and to the scrim (i.e., hydroentanglement) to form a relatively lose
entanglement of nonwoven fibers. Hydroentanglement of the fibers may be further
30 increased during removal (e.g., drying) of the water from the water jet. The fibers may
also be attached to the network sheet by other methods known to those of skill in the art
(e.g., air laid, adhesive, woven). The fibers are typically entangled onto the web to form a

unitary body, which can assist in preventing “shedding” of the fibers from the web during
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20 A suitable nonwoven aggregate for use in producing the present cleaning sheets
can be formed by hydroentangling a fiber web (with or without embedded supporting
filaments or a network sheet) under relatively low pressure. For example, the fibers in a
carded polyester nonwoven web can be sufficiently entangled with a network sheet by
processing the nonwoven fiber webs with water jetted at high speed under 25-50 kg/cm®

25 of pressure. The water can be jetted from orifices positioned above the web as it passes
over substantially smooth non-porous supporting drum or belt. The orifices typically have
a diameter ranging between 0.05 and 0.2 mm and can be suitably arranged in rows beneath
a water supply pipe at intervals of 2 meters or less.

The supporting filaments and/or network sheet may be formed from a variety of

30 materials, such as polypropylene, nylon, polyester, etc. Exemplary webs (i.e., scrims) are
described in U.S. Patent No. 5,525,397, the disclosure of which is herein incorporated by
reference. Suitable materials which may be used to form the network sheet may be

selected from, for example, polyolefins such as polyethylene, polypropylene and
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20 method of producing such a sheet is set forth in and Japanese Laid Open Patent Document
No. 5-25763.

The outer cleaning surface of fabric layer 1 is a generally smooth and compliant

(e.g., flexible) generally planar sheet for cleaning delicate surfaces (e.g., wood, glass,
plastic, etc.) or hard surfaces. The cleaning sheet may include a backing layer which is
25 more rigid and/or have a greater basis weight than fabric layer to provide support and
structure to the cleaning sheet. According to other alternative embodiments, a spacer or
other intermediate layers may be positioned between the backing layer and the outer fabric
layer.
A variety of materials are suitable for use as a backing layer in the present cleaning
30 sheets so long as this layer has the desired degree of flexibility and is capable of providing
sufficient support to the sheet as a whole. Examples of suitable materials for use as a
backing layer include a wide variety of lightweight (e.g., having a basis weight of about 10
to 75 g/mz), flexible materials capable of providing the sheet with sufficient strength to
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20 the cleaning implements described herein.

The cleaning sheet typically includes an nonwoven fiber layer which has a
relatively low basis weight as the surfactant treated particle retention layer (i.e., the
material on the cleaning surface of the sheet). According to a particularly suitable
embodiment, the nonwoven layer has a basis weight in the range of about 30 to 250 g/m?,

25 preferably 50 to 150 g/m®. A low basis weight can assist in providing a “stream-line” or
compact look and feel to the cleaning sheet.

Where intended to be used with a cleaning utensil, mounting structure or the like,
the cleaning sheet typically has a relatively low overall elongation to assist in resisting
“bunching” or “puckering” of the cleaning sheet. The term “elongation” as used in this

30 disclosure means the elongation percentage (%) of the cleaning sheet when a tensile load
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desi gned t o bénuses wherecthe piacglemsntvdobffickent of the fiber aggregate, which is

expressed by the initial gradient of the stress-strain curve measured with respect to the

20 . direction perpendicular to the fiber orientation (i.e., “CD initial modulus™), is to be set at a
value not greater than 800 m, as in the cleaning sheet in accordance with the present
iﬁvention, it may be difficult for a sheet, which is constituted only of a fiber aggregate, to
achieve the values of the breaking strength and the elongation described above. In order
to set the entanglement coefficient at a value not larger than 800 m, a network sheet and

25 the fiber aggregate can be entangled and combined with each other into a unitary body for
use as the fabric layer in the cleaning sheets. By entangling the fiber aggregate with the
network sheet into a unitary body, and the elongation of this layer is kept low and its
processability can be enhanced. Shedding of the fibers from the cleaning sheet in
accordance with the present invention can often be markedly prevented as compared with

30 a conventional entangled sheet, which is constituted only of a fiber aggregate in
approximately the same entanglement state as that in the fiber aggregate of the cleaning

sheet in accordance with the present invention.
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20 generally determined from the view point of the local entanglement with the nonwoven

fiber aggregate. Specifically, the diameter of the holes (“gaps”) typically falls within the
range of 5 mm to 30 mm. Stated otherwise, the distance between adjacent parallel rows of
fibers commonly falls within the range of 5 mm to 30 mm, and more preferably falls
within the range of 10 mm to 20 mm.

25 The fibers used to form the fiber aggregate are suitably made from any of a number
of thermoplastic fibers such as polyesters (e.g., polyethylene terephthalate and/or
polylactate), polyamides (e.g., nylon) and polyolefins (e.g., polypropylene); composite
fibers thereof, divided fibers thereof, and ultra thin fibers thereof, such as produced by a
melt blown process; semi-synthetic fibers such as acetate fibers; regenerated fibers such as

30 rayon; and natural fibers such as cotton and blends of cotton and other fibers. The fibers

typically have a denier of no more than about 5 and, more preferably, 0.5 to 3.
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fibers such as “Tayon: tura ]?H%ers suc cotton” an
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than abo%eat%d%vnl?h abr(T)Il)l{ gtopgbeg‘uﬂg evlt)% (a(c)ld-Sontb%sig)' of the dust adhesion agent. As will
20 be understood by those skilled in the art, the amount of dust adhesion agent utilized will
depend on the specific type of fabric material being treated, the specific dust adhesion
agent employed and the type of application the cleaning sheet is designed to be utilized
for, among other factors.
Suitable lubricants for use as dust adhesion agents in the present cleaning sheets
25 include mineral oils, synthetic oils, silicone oils. Examples of mineral oils which may be
employed include paraffin hydrocarbons, naphthenic hydrocarbons, and aromatic
hydrocarbons. Suitable synthetic oils include alkylbenzene oils, polyoleﬁn oils,
polyglycol oils and the like. Suitable silicone oils include acrylic dimethyl polysiloxane,
cyclic dimethyl polysiloxane, methylhydrogen polysiloxane, and various modified silicone
30 oils.
The mineral oils, synthetic oils and silicone oils generally have a viscosity of 5 to

1000 cps, particularly 5 to 200 cps (at 25°C). If the viscosity is lower than about 5 cps, the
dust-adsorbing property can be decreased. If the viscosity is greater than about 1000 cps,



WO 02/ 00819 PCT/ US01/ 20074 -16- Dust Adhesion Agent In accordance with the
performance functions typically required for the present cleaning sheet,
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contalnlng ISO to 22 carbon atoms. Examples of suitable nonionic surfactants for inclusion

20 as a dust adhesion agent include polyethylene glycol ethers, e.g., polyoxyethylene (6 to 35
mol) primary or secondary long-chain (Cg - Cy2) alkyl or alkenyl ethers, polyoxyethylene
(6 to 35 mol) (Cs - Cy3) alkyl phenyl ethers, polyoxyethylene polyoxypropylene block
copolymers, and those of polyhydric alcohol type, e.g., glycerol fatty acid esters, sorbitan
fatty acid esters, and alkyl glycosides. It is preferred that the surface active agent contains
25 5% by weight or less of water to enhance effective cleaning.

The dust adhesion agents typically include a minor amount of a surfactant together
with a lubricant. Typically, the dust adhesion agents include at least about 70 wt.% and,
preferably, at least about 80 wt.% of a lubricant made up of mineral oil, synthetic oil
and/or silicone oil. One example of a suitable dust adhesion agent is made up of 90-95

30 wt.% of a mineral oil such as petrolatum or a related paraffinic hydrocarbon together with
5-10 wt.% of a nonionic surfactant, e.g., a polyoxyethylene alkyl ether such as a

polyoxyethylene (C;,-C14) alkyl ether having an average of 3-5 oxyethylene subunits.



The mneral oils, synthetic oils and silicone oils generally have a
viscosity of 5 to 1000 cps, particularly 5 to 200 cps (at 25C). If the
vi scosi t woe2/0iwer t han about 5 cps, the dust-adsorbi ng peopset200sian be
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the fibers of the nonwoven aggregate layer when the pad is moved along a surface to be

cleaned. As discussed elsewhere herein, the cleaning sheet is generally somewhat flexible

to permit surfaces with different contours (e.g., smooth, irregular, creviced, etc.) to be

cleaned. According to an alternative embodiment, the cleaning sheet may be semi-rigid,
25 e.g., where it is designed to be utilized for cleaning planar surfaces.

The cleaning sheet may be attached to the cleaning utensil by any of a variety of
fasteners (e.g., friction clips, screws, adhesives, retaining fingers, etc.) as are known to one
of skill that reviews this disclosure. According to other alternative embodiments, the |
cleaning sheet may be attached as a single unit, or as a plurality of sheets (e.g., strips or

30 “hairs” of a mop).

According to another embodiment, the components of the cleaning utensil, namely

the mounting structure, adapter and handle may be provided individually or in

combinations as a kit or package. The components of the cleaning utensil may be readily,
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di scont i 2:10:15 Ea’g tern of regions in which a surfactant has been deposited
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Debyq s cam be ]jr@ﬂ&@gist?&l,gt}p@%sgEnagﬁﬁ%lrb&{d}?the pores in the outer cleaning
surface and becone entrapped between i bers of the nonwoven aggregate
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sheet may be sem-rigid, 25 e.g., where it is designed to be ytilized for
cl eani ng tptiag @@achmefaa@ glongated at a rate of 300 mm/min in the glrectlon perpencﬂcu lar to
20 the fiber orientation. The value of load at which the sheet began to break (the first peak
value of the continuous curve obtained by the stress/strain measurement) was taken as the
breaking strength.
2 Elongation at a load of 500 g/30 mm
The elongation of the sample, at a load of 500 g in the measurement of the
25 breaking strength in the cross machine direction described above, was measured. For the
purposes of this application, “elongation” is defined as the relative increase in length (in
%) of a 30 mm strip of cleaning sheet material when a tensile load of 500 g is applied to
the strip.
(3)  Entanglement coefficient
30 The network sheet is removed from the nonwoven fiber aggregate. Where the
network sheet has a lattice-like net structure, this is typically accomplished by cutting the
fibers which make up the network sheet at their junctures and carefully removing the

fragments of the network sheet from the nonwoven fiber aggregate with a tweezers. A



The cl eaning sheet nmay be attached to the cleaning utensil by any of a
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According to other alternative enbodi+®hts, the cleaning sheet may be
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directi 0@tregs((t‘@t)iagﬁngmfﬂe%ngbﬁ&?@‘%trﬂﬁ*’ PNy etc.). Debris from surface is
commonly entrained wthin the cavities in the fabric | ayer. Finer

partd cul ate 10 material can become entrapped in pores between the fibers of
the fabric. After use, tStuessSheEH(FMOB1508Vrenoved from nop for di sposal or
cl eaning (e.g., washing, shaking, renoving debris, etc.) prior to reuse.

Accordi ng to @rahbekovdn Mer aphegiteBimich {sheld ekened digdy sieeth they be used
alone (e.g., hand held) to clean the surface. Test Methods: 15 (1) Breaking

st r engt h epianglsmentefithe Ebersratraghnlinerelptienshbip is genardlyseieined atdhediéa havi ng
a wdth t st i i j fib
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was chuclge thedntdmgentdny chefficieat Ik nebitat)arfoe erdmplefinrthe illust@ativerssiedsestrairest i ng

machi ne and elongated at a rate of, 300, M mn in the direct,jon ;
per pendi cUTVgshown 3pFiG e (Whses the ¥ prisalaxiispressids ISHESSo?heﬁ’SQHOI&'?l W ch the

Sheet el be R R  lruatrals cohyetlod Upsbaglimninuty,
st r engt h.represented by P, the stress at P is represented by S,, and the strain at P is represented by
20 %- In such cases, the entanglement coefficient is calculated as E=S,/y%. For example,
when S,=60 m and %=86%, E is calculated as E=60/0.86=70 m. It should be noted that
the line OP is not always strictly straight. In such cases, the line OP is approximated by a
straight line.
The articles and methods of the present invention may be illustrated by the
25 following examples, which are intended to illustrate the present invention and to assist in
teaching one of ordinary skill how to make and use the invention. These examples are not
intended in any way to limit or narrow the scope of the present invention.
Example 1
A scrim supported polyester fiber nonwoven cloth can be formed by
30 hydroentangling a polypropylene scrim sandwiched between two carded polyester fiber
webs. The polypropylene scrim is a grid of 0.2 mm diameter fibers with a 9 mm spacing
between adjacent fibers and had a basis weight 5 g/mz. The two carded polyester webs
are formed from 1.5 denier polyethylene terephthalate (“PET”) fibers 51 mm in length.

Each of the carded polyester webs has a basis weight of 24 g/mz. The combination of the
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applied to the fabric is such that 3 wt.% copolymer (based on the dry weight of the -

nonwoven fabric) is present in the sheet after the volatile solvent has been removed. The
20 “dotted regions” typically contains the copolymer deposited on fibers in the interior of the
fabric layer as well as on fibers on the surface of the aggregate (e.g., as depicted in Figure
2). The solvent is removed by passing a stream of air over the surfaces of the fabric.
Example 2 '
Another example of a cleaning sheet can be produced by imprinting a mixture of
25 volatile solvent such as ethanol and a hydroxyalkyl amide surfactant, e.g., lauramide DEA
(available under the tradename Nino!® 96-SL from Stepan Co., Northfield, IL) onto a
woven microfiber fabric, such as a sheet of Scotchbrite’ material (available from 3M
Corporation, St. Paul, MN). An amount of a 50 wt.% solution of Ninol® 96-SL sufficient
to result in a sheet with 5 wt.% Ninol® 96-SL (based on the dry weight of the woven
30 fabric) is imprinted onto one surface of the fabric in a regular pattern of wavy lines, such

as depicted in Figure 3. The volatile solvent (ethanol) can be removed by passing a siream



when Sp=60 in and yp=86% E is calculated as E=60/0.36=70 in. It should be
noted that the line OPis not always strictly straight. In such cases, the
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dust adhesion agent (viscosity: 125 cps, surface tension: 30 dyn/cm) consisting of 95% of

liquid paraffin and 5% of nonionic surfactant (polyoxethylene (average mol number: 3.3)
20 (C12-C13) alkyl ether) can be applied to the reinforced nonwoven aggregate to enhance its

dust collecting capabilities. A 60°C melt of PEG-20 stearate (mp - 41°C; HLB 15.7,

available from Stepan Co., Northfield, IL) is then applied to one surface of the web in a

discontinuous regular pattern of dots covering 6% of the surface. The surfactant is applied

in an amount such that the surfactant makes up 5 wt.% of the total weight of the nonwoven
25 web.

INDUSTRIAL APPLICABILITY

The cleaning sheet of the present invention can be manufactured using
commercially available techniques, equipment and material. In addition, the cloth may be
used on a variety of surfaces such as plastic, wood, carpet, fabric, glass and the like.

30 Cleaning implements and methods of cleaning surfaces using the cleaning sheet are
also provided herein. The cleaning implement may be produced as an intact implement or
in the form of a cleaning utensil kit. Intact implements include gloves, dusters and rollers.

Kits according to the present invention, which are designed to be used for cleaning



BASF Corp., Mount Aive, NJ) is then inprinted onto one surface of the
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| ower sides, respectively, of a biaxially shrinkable polypropyl ene net
(mesh: 5, fiber dianeter: 0.215 nmm. The resulting conbination is 10
subjected to a water needling process to entangle the fiber webs and the
net. The water pressure used in the water needling process is about 35-40
kg/cn2 at a nozzle pitch of 1.6 nmmwhile the conbination of fiber web and
pol ypropyl ene net is noved past the nozzles at a line speed of 5mmn. The
hydr oent angl ed conbination is then subjected to heat treatnment with hot
air (130C) for about 1-2 mnutes to sinultaneously dry the web and



15 shrink the pol ypropylene net. This produces a reinforced nonwoven
aggregate having an area shrinkage coefficient of 10%in which depressions
and proj acooposiare formed over the mjor surfaces. |f dreT/USE/208740t . %
(based on the dry weight of the fiber.gaggregate) of a dust adhesion agent
(viscosity: 125 cps, surface tension: 30 dyn/cn) consisting of 95% of
liquid p ftﬂg’ W%S noni oni ¢ surfactant (polyoxethylene (average nol
nunber : gﬁ%ﬁ 2 - "al kyl ether) can be applied to the reinforced
nonwoven laggr egétyecl¢amirgydhactoath et clehniig capbbidict comgpresiyabi [ities. A 60C nel t
of PEG 20 stearate (np.-. 41C, HUB. 15.7; . avgilable frqom Stepan Co.,
Northfield, IL) is AR laye Goawprispedna 19%"&@8315?’[&%%@8 Rty pt

di sconti pueksipkRYUl ar pattern of dots covering 6% of the surface. The

surfactant is applied in an anount such that the surfactant nekes up 5
w . % of the total wdicgin theffabielaperheswadasis fEightlof 30 NMOLHT; andRtpe | CABI LI TY

The cl eani sheet qf. the pr invention can.be nuf act.ur SN

commer o ATPERET § sHiLOTERRAT a0 Gse bR R aHAT o Sat 8P e 1 Do bn, ¢ ne
cloth mayskhe used on a variety of surfaces such as plastic, wood, carpet,
fabric, glass and the like. 30 O eaning inplenents and net hods of cl eaning
surfaces using the cleaning sheet are also provided herein. The cleaning

i npl enent, may roduc i . i I f a

ol ani mg Zut ondite B AEF i e R e Wi oL 00 L2,
roliers. Kits according to the present invention, which are designed to be
used for cleaning WO 02/00819 PCT/US01/20074  -23 surfaces, commonly

i ncl ude & cl ediierslpanigshegi@f alaim d ariergin éhclabric lyshise YwrveBdibil 1a%%pl ed to
the cleaning head. In addition, the kit can include a yoke capabl e of
installation on the cleaning head and an el ongate handle for attachnment to
t he yoke .4, WhetTherclqanimgistledt ofislaam 1 odmpdie tlied fabas byrbisaconivesen fahric dpleenment or
as a kit, the cleaning inplenment may include 5 a cleaning head that allows
the cl eaning sheet to be renovably attached to the cleaning head. Wile
theygraki ng andrid$idAgingfsh¥@lo Bl4fin AVRRALITRIY Sorff el ffRI8RE hhdasOne det ai |
herein, it should be appreciated that the present invention provides

i nvent i ventwgleephiscoeffidiett of 30 th&80®mpodi ed in a wide variety of specific
contexts. The specific enbodi ments 10 di scussed herein are nerely
illustrative of specific ways to nmake and use cl eaning sheets and are not

meant tog i m tTHeRRafERRAe of tRAN URVRREiHh Bib novdfdvel Sabiedhfdr éafudess and
network sheet.
20
7. The cleaning sheet of claim 1 wherein a 0.1 wt.% aqueous solution of the

surfactant has a Ross Miles foam height of no more than 100 mm.

8. The cleaning sheet of claim 1 wherein the surfactant is nonionic surfactant, anionic

25 surfactant, or a mixture thereof.

9. The cleaning sheet of claim 8 wherein the nonionic surfactant includes ethoxylated
alkanol, ethoxylated alkenol, polyoxypropylene-polyoxyethylene block copolymer,
polyethyleneglycol monoester, alkylphenoxy-polyethyleneoxide, fatty acid glycol

30 monoester, paraffinic ethoxylate carboxylate, alkyldimethylamine oxide, fatty acid

hydroxyalkyl amide or a mixture thereof.



conmbi nations of the illustrative enbodi nents, as wel|l as other enbodi nents
of the invention, will be apparent to persons skilled in the art upon

ref erencavo 02/0d8¢9 descri ption. W 02/00819 PCT/ US01/ 20074 PEPRASONVEAH | S
CLAIMED IS: 1. A dry cleaning sheet wi2h—wet cleaning capability
conprising: a fabric layer conprising 1 to 10 w.% surfactant and a
pluralitypof THeGIhiddahSst oF ciRIREYRrtifehd Adiibsic bayRtanhass # BBBI¢F 1086 ght  Of
30 to 250 g/n2; and the surfactant is a solid or paste at 25C and has a
wat er solldbility of no nore than 20 wt. % at 25C. 2. The cl eani ng sheet of
claim1 wherein the mcrofibers have a denier of 0.1 to 2. 10 3. The

cl eaning sheet of claim1 wherein the fabric layer is a woven fabric |ayer.
4. The cligani Mheseaingaheetlodicinh Swhilpdreinthd fichibmb sinCadtay @iclides athoryladen
fabric layer. 15 5. The c¢leaning sheet of claim4 wherein the nonwoven
fabrd ¢ Iafy?té)falﬁ%&oléﬁ"méﬁ?&y@ ioBA itk 0 1§ @HoDGHo®Y to 800 m 6. The

cl eani ng sheet of claim4 wherein the nonwoven fabric |ayer includes a
network sheet. 20 7. The cl eaning sheet of claiml1l wherein a 0.1 wm.%
agueous €@l ut iThe cdaningeshestof thirh nwhdreia the Rosenidklrdstdnd amlikes ght of no nore

noni oni ¢ RO SEiORHEnC BRDBRIAIy 15 Larl expeysPer ting AV PL 17 HelGor o, The

cl eani ng sheet of claim8 wherein the nonionic surfactant includes
et hoxyl ated al kanol, ethoxyl ated al kenol, pol yoxypropyl ene-pol yoxyet hyl ene
bl obk copdl ynerhe clgaoingsshigtlof wkagrh\Scwheremribeseraenic surfactant includes a

al kyl phenoxy-pol yet h eoxi.de, fatt i | ycol gest er araffinic
et hoxyl atpéf%gfyﬁ%@fyﬁyﬁﬁwﬁg|‘%‘?f}?8§atﬁ’y¥“§f?ﬁ% at%ﬁ&@}asﬁgttgg a8 |SD n ahoy%r oxyal kyl
am de or a mxture thereof. WO 02/00819 PCT/US01/ 20074 -25 10. The

cl eaning sheet of claim8 wherein the nonionic surfactant has an HLB of 10

to 14. The cleaning sheet of claim 8 wherein the anionic surfactant includes fatty acid
salt, alkanesulfonate salt, alkylbenzenesulfonate salt, alkanol sulfate salt, or a mixture

15 thereof.

15.  The cleaning sheet of claim 14 wherein the fatty acid salt includes calcium salt of

fatty acid, magnesium salt of fatty acid or a mixture thereof.

20 16.  The cleaning sheet of claim 1 wherein the fabric layer includes at least one dust

retention surface having a plurality of depressions.

17.  The cleaning sheet of claim 1 wherein the surfactant is deposited on no more than

20% of the microfibers.

25
18.  The cleaning sheet of claim 1 wherein the surfactant is deposited on microfibers in
discontinuous regions of the fabric layer.
19.  The cleaning sheet of claim 1 coupled to a mounting structure.

30

20.  The cleaning sheet of claim 1 having a breaking strength of 500 to 3000 g/mm.



18. 11. The cl eaning sheet of claim8 wherein the nonionic surfactant

i ncludes ethoxylated 5 fatty al cohol having an al kyl group with 16 to 18
carbon atwoe2/082 The cl eani ng sheet of claim8 wherein tReT/NSN/20NT4C
surfactant includes polyoxypropyl ene-polyoxyet hyl ene bl ock copol yner
having an HLB of 12 to 18. 10 13. The cl eaning sheet of claim8 wherein
the noni oni ¢ seiRahRABILhbAGY AR 15aPRIKAEMHERRObS P PIofRthhy 2904 &t aTBRPEST er
and the fatty acid has 12 to 18 carbon atons. 14. The cl eani ng sheet of
claim 8 whéPeeOtmm. ani oni ¢ surfactant includes fatty acid salt,

al kanesul fonate salt, al kyl benzenesul fonate salt, al kanol sulfate salt, or
a mxture 15 thereof. 15. The cl eaning sheet of claim 14 wherein the fatty
aci d sal 21 nclmudeseatimoGhedtlos @dimof whéx@intthe'%Hﬁd,laymﬂﬁl@§%atﬁbl‘éaét%m@cfn fatty
acid or a mxture thereof.,20 16. The cleaning sheet of claim1l wherein the
fabri c | #peacity 9f pilgest 2812/ Meast one dust retention surface having a
plurality of depressions. 17. The cl eaning sheet of claim1l wherein the
surfactant is deposited on no nore than 20% of the mcrofibers. 25 18. The
cl eani ng 23heetThefcleahimigrshdetwii Elamnl wheregthé antzardnt has amphmigtpetht ofi at least
mcrofibers in discontinuous regions of the fabric layer. 19. The cl eaning
sheet of 3G m 1 coupled to a nmounting structure. 30 20. The cl eaning
sheet of claim 1 having a breaking strength of 500 to 3000 g/mm WO

02/ 00819 PCT/ USO1/ 20074 -26 21. The cl eaning sheet of claim1 having an

el oiyat i @4. of Adrymicamintgshect2Fitsvat cleanimgehpabilitys@inupyisdte:nm 22, The cl eani ng
sheet of Claim1 wherein the fabric |ayer S article.reftention 5
capacity of at |eadtla®f lﬁywo%smgﬁetocﬁ%e\gﬁl}?)ﬁarafgtﬁgrgtan £ p&lrﬁfl%of wherei n the
surfact anjichddem: Mel ting point of at |east 35C. 10 24. A dry cl eaning
sheet with wet cieani ng capability conmprising: a fabric |ayer conprising 1
to 10 wt. % surf act avitereintheamisrefitery haying a denier of no more than 3;and the

surfactant is a solid or paste at 25°C and an HLB of 10 to 18.

15
25. A dry cleaning sheet with wet cleaning capability comprising:
a nonwoven fabric layer comprising 2 to 7 wt.% surfactant and a plurality
of microfibers having a denier of no more than 2;
wherein the nonwoven fabric layer has a basis weight of 50 to 150 g/m?;
20 the surfactant has a melting point of at least 35°C and a water solubility of no more than
20 wt.% at 25°C; and the surfactant includes at least 50 wt.% ethoxylated alkanol.
26. A cleaning utensil kit for cleaning surfaces comprising:
a cleaning head; and
25 a dry cleaning sheet adapted for coupling to the head including:

a fabric layer comprising 1 to 10 wt.% surfactant and a plurality of
microfibers;

wherein the fabric layer has a basis weight of 30 to 250 g/m?; and the
surfactant is a solid or paste at 25°C and has a low water solubility.

30



m crofibers; wherein the mcrofibers having a denier of no nore than 3; and
the surfactant is a solid or paste at 25C and an HLB of 10 to 18. 15 25. A
dry cl eawogreiseet with wet cleaning edpability conprisi NBCT/HSOAMNNEN
fabric layer conprising 2 to 7 wt.% surfactant and a plurality of

m crof i bey7s hay cRgniag tiapiegientfor BRamME Suifdven cénpridigs:ei n t he nonwoven fabric
| ayer has a basis weight of 50 to 15 gi_/mZ; 20 the surfactant has a

mel ting poi nt agdrygleangshea sdapiedifos copnliag ta diedispd.ithg sheet Weludinge t han 20

wt. % at 25C; and the.surfactant incl to,, | east._H0 % et-hoxyl at ed
al kanol . 26. A cl eazln’?aﬁlajc [ﬁygrncgolr?p e #’@’?‘%’c‘?‘e‘érﬁ“ﬁé"@ rapﬁ't@é)iurgh&poﬁi sing: a
cl eani ng hrasfibesnd 25 a dry cl eaning sheet adapted for coupling to the head

including: a fabric layer conprising 1 to 10 wt.% surfactant and a
plur@lity of i crorheseinshe fahue biyer hasa taais weight af 30 tchdi) ginhawdstheei ght of

30 to 250 ..and the surfagdant,d s solid o ste at 25C and has a
| ow wat ersugﬁaﬂﬁ‘gilwf‘f}}({@@%aﬁgg (Sggfghqs §9W|5‘@f?r6%f5‘i’ﬁ§%074 27. A cl eaning
i npl enent for cleaning surfaces conprising: a dry cl eaning sheet adapted

for coupling to the head, the sheet including: a fabric layer conprising 1
to 10 w .2% surX methediof sledning plsurfatd compisingrrontactingeaid surfacaivathed dryt he fabric

| ayer has,a basjs i.ght of 30.ta 250 g/n2. .and t rfactant ijs a solid
o past o dEnsgehés idtngliess fabfe faer forbirisidgy B iR landa eani g a
surf@ce GARRyIfAfcefBEACting said surface with a dry cleaning sheet which
includes a tabric layer conprising 1 to 10 w.% surfactant _.and a 10

plurality of nicrofvilsesis thedabriclayerttae abasis meightg£30 tea250cg/tMising thei ght of 30

0 250 Gl Baand § Do SHLLRS! B9 b e 90) Gl BB, 21 25C and has a low



