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(57) ABSTRACT 

AnonWoven laminate product comprising a ?ne denier base 
Web of thermoplastic material joined to a bulk layer and 
method of manufacture thereof. The bulk layer is preferably 
cellulosic material and more preferably Wood pulp. The 
nonWoven laminate product has improved properties of 
strength, softner and drapability compared to conventional 
nonWoven laminate products. 
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NONWOVEN LAMINATE WIPING PRODUCT AND 
PROCES FOR ITS MANUFACTURE 

BACKGROUND OF THE INVENTION 

[0001] This invention relates generally to nonWoven lami 
nate products. More particularly, the present invention 
relates to nonWoven laminate products having a base Web 
With a ?ne denier per ?lament. 

[0002] As used herein, the term “nonWoven laminate 
product” comprises a multilayer product having a nonWoven 
“base” layer comprised of polymer ?bers or ?laments pro 
duced by an extrusion process and a nonWoven “bulk” layer, 
preferably of cellulosic material, joined thereto. As used 
herein, the term “nonWoven laminate product” excludes 
multiphase materials such as those described in Us. Pat. 
No. 2,414,833, Wherein both of the phases or layers are 
deposited onto a foraminous member from a dispersion. 

[0003] The inventive nonWoven laminate product may be 
cut into individual Wiping sheets. While the sheets may be 
used dry, more typically the individual sheets are saturated 
With a chemical solution suited for the intended end use, 
stacked and Wrapped in a liquid tight package for subsequent 
dispensing. The chemical solution often includes bacteri 
cides and other biological control agents as Well as emulsi 
?ers, pH buffers, perfumes and the like. The liquid tight 
packaging maintains the saturated condition of the Wiping 
sheet. 

[0004] Such Wiping sheets, also called Wet Wipes or sim 
ply, Wipes, are commonly used by consumers for cleaning or 
Wiping, particularly When Wash Water is not readily avail 
able or cannot be conveniently used. 

[0005] Travelers and parents of small children ?nd such 
Wipes especially convenient. These Wipes have been used 
for applying or removing makeup, cleansing parts of the 
body and as a substitute for conventional dry toilet paper. 
The Wipes are also useful for household and industrial 
cleaning. 
[0006] Current nonWoven laminate products have alloWed 
the marketability to consumers of various desirable proper 
ties such as strength, softness, lotion distribution, cleanabil 
ity and purity (i.e., lack of binder) in product applications 
such as baby Wipes. As Will be appreciated, these premoist 
ened Wipes must also have suf?cient Wet strength to resist 
tearing and puncturing during vigorous use in the moistened 
state. While the existing products have been Well received 
by consumers, there is a desire to improve the strength, 
softness and thickness of such current products. 

[0007] De?nitions 

[0008] Bicomponent ?bers—Fibers that have been formed 
from at least tWo polymers extruded from separate extruders 
through a single spinneret hole to form a single ?lament. The 
polymers are arranged in substantially constantly positioned 
distinct Zones across the cross-section of the bicomponent 
?bers and extend continuously along the length of the 
bicomponent ?bers. The con?guration of such a bicompo 
nent ?ber may be, for example, a sheath/core arrangement 
Wherein one polymer is surrounded by another or a side by 
side arrangement. 

[0009] Biconstituent ?bers—Fibers that have been formed 
from a mixture of tWo or more polymers extruded from the 
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same spinneret. Biconstituent ?bers do not have the various 
polymer components arranged in relatively constantly posi 
tioned distinct Zones across the cross-sectional area of the 
?ber and the various polymers are usually not continuous 
along the entire length of the ?ber, instead usually forming 
?brils Which start and end at random. Biconstituent ?bers are 
sometimes also referred to as multiconstituent ?bers. 

[0010] Cellulose ?bers—Cellulosic ?bers from natural 
sources such as Woody and non-Woody plants. Woody plants 
include, for example, deciduous and coniferous trees. Non 
Woody plants include, for example, cotton, ?ax, esparto 
grass, sisal, abaca, milkWeed, straW, jute, hemp, and 
bagasse. 

[0011] Cross machine direction (CD)—The direction per 
pendicular to the machine direction. 

[0012] Denier—A unit used to indicate the ?neness of a 
?lament. The unit expresses the mass of a ?lament divided 
by its length. A?lament of 1 denier has a mass of 1 gram for 
9000 meters of length. 

[0013] Machine direction (MD)—The direction of travel 
of the forming surface onto Which ?bers are deposited 
during formation of a nonWoven Web. 

[0014] MeltbloWn ?bers—Fibers formed by extruding a 
molten thermoplastic material as ?laments from a plurality 
of ?ne, usually circular, die capillaries into a high velocity 
gas (e.g., air) stream Which attenuates the ?laments of 
molten thermoplastic material to reduce their diameter. 
Thereafter, the meltbloWn ?bers are carried by the high 
velocity gas stream and are deposited on a collecting surface 
to form a Web of randomly dispersed meltbloWn ?bers. 
MeltbloWn ?bers are generally discontinuous. The melt 
bloWn process includes the meltspray process. 

[0015] Non-thermoplastic—Any material Which does not 
fall Within the de?nition of thermoplastic material. 

[0016] NonWoven fabric or Web—A Web having a struc 
ture of individual ?bers Which are interlaid, but not in an 
identi?able manner as in a knitted fabric. NonWoven fabrics 
or Webs have been formed from many processes such as for 
example, meltbloWing processes, spunbonding processes, 
and Wet or dry laying processes. The basis Weight of 
nonWoven fabrics is usually expressed in grams per square 
meter (gsm) and the ?ber ?neness is measured in denier. 

[0017] Polymer—Generally includes, for example, 
homopolymers, copolymers, such as, for example, block, 
graft, random and alternating copolymers, terpolymers, etc, 
and blends and modi?cations thereof. Furthermore, unless 
otherWise speci?cally limited, the term “polymer” includes 
all possible geometrical con?gurations of a material. These 
con?gurations include for example, isotactic, syndiotactic 
and random symmetries. 

[0018] Spun ?laments or ?bers—Filaments formed by 
extruding molten thermoplastic materials from a plurality of 
?ne, usually circular, capillaries of a spinneret. The diameter 
of the extruded ?laments is then rapidly reduced as by, for 
example, eductive draWing and/or other Well-knoWn mecha 
nisms. Spun ?laments are generally continuous and have a 
denier range up to about 5 or more. 

[0019] Thermoplastic—A polymer that is fusible, soften 
ing When exposed to heat and returning generally to its 
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unsoftened state When cooled to room temperature. Ther 
moplastic materials include, for example, polyvinyl chlo 
rides, some polyesters, polyamides, poly?uorocarbons, 
polyole?ns, some polyurethanes, polystyrenes, polyvinyl 
alcohol, caprolactams, copolymers of ethylene and at least 
one vinyl monomer (e.g., poly (ethylene vinyl acetates)), 
and acrylic resins. 

SUMMARY OF THE INVENTION 

[0020] Brie?y stated, one aspect of the invention in pre 
ferred form is a nonWoven laminate or composite product 
including a bulk layer comprised predominately of cellulosic 
?bers or pulp joined to a base Web comprised of extruded 
?ne denier ?bers. The layers are preferably joined by 
hydroentanglement. The “?ne denier” base Web ?bers have 
a denier of 1.5 or less, a preferred denier of 1.2 or less and 
a more preferred denier in the range of 0.5 to 1.2. The basis 
Weight for the inventive nonWoven laminate product is 
preferably less than 100 gsm and more preferably in the 
range of 35 to 75 gsm. 

[0021] The base Web ?bers are comprised of extruded 
materials such as, for example, polyole?ns (such as poly 
ethylene or polypropylene), polyester, rayon, lyocell, acetate 
and acrylic. The base Web ?bers are preferably extruded 
from a thermoplastic polymer. The base Web is more pref 
erably comprised of a layer of spunlaid and bonded sub 
stantially continuous ?laments preferably selected from at 
least one of the group consisting of polyole?n, polyester, and 
bicomponent polyethylene/polypropylene and bicomponent 
polyethylene/polyester. Bicomponent ?laments are prefer 
ably in a loWer melting point sheath/higher melting point 
core arrangement. 

[0022] The base Web has a preferred basis Weight of less 
than 25 gsm and a more preferred basis Weight in the range 
of 9 to 20 gsm. The base Web preferably comprises betWeen 
20 and 60 percent of the resulting laminate product basis 
Weight. 

[0023] The bulk layer may be comprised of cellulosic 
?bers, cellulosic pulp, synthetic or other manmade ?bers or 
mixtures of the above. The bulk layer is preferably com 
prised of cellulose ?bers and more preferably Wood pulp. 

[0024] The bulk layer preferably comprises betWeen 40 
and 80 percent of the resulting nonWoven laminate product 
basis Weight. 

[0025] Another aspect of the invention is a preferred 
method for producing the inventive nonWoven laminate 
product, comprising providing a base Web of ?ne denier 
?bers on a forming Wire or conveyor. The base Web is 
preferably preformed and placed over the conveyor. Alter 
natively, the base Web may be extruded directly onto the 
conveyor. The bulk layer is deposited over the base Web. The 
bulk layer may be deposited by, for example, Wet laying or 
air laying processes. It is also possible to deposit the bulk 
layer as a preformed tissue. The resulting ?ne denier base 
Web With overlying bulk layer may optionally be passed 
beloW a compacting roll. The base Web/bulk layer compos 
ite, With or Without compacting, is entangled, preferably by 
passage under a series of hydroentangling noZZles. Water 
jets emitted from the noZZles impinge on the combined Web 
material to hydraulically entangle the bulk layer ?bers or 
pulp into the base Web. The hydroentangled Wet laminate 
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material is placed under vacuum to remove a majority of 
Water. The semi-dry laminate sheet material is preferably 
subjected to additional heated drying operations to further 
remove remaining Water, after Which the ?nished nonWoven 
laminate product may be Wound into a roll for subsequent 
handling. 

[0026] The inventive nonWoven laminate product pro 
vides perceptible bene?ts. The ?ne denier spunbonded base 
Web functions to provide a softer and more drapable non 
Woven laminate product With a smoother surface than con 
ventional nonWoven laminate products using higher denier 
base Webs. The improved softness, drape and surface 
smoothness of the inventive nonWoven laminate products 
provides distinct advantages in the end-use marketplace. 
Additionally, the plastic content provided by the base Web 
functions to enhance subsequent embossing of an image 
onto the end product, thereby improving its consumer 
appeal. 

[0027] Despite providing increased softness and smooth 
ness, the inventive nonWoven laminate products have sur 
prisingly enhanced tensile and burst strengths When com 
pared to conventional nonWoven laminate products of 
similar basis Weights but having higher denier base Webs. 
The enhanced strength of the inventive laminate product is 
bene?cial in subsequent manufacturing steps; during dis 
pensing of a ?nished end-product, such as a baby Wipe, from 
a storage container; and during usage of the Wipe Wherein 
the enhanced burst strength signi?cantly reduces the “poke 
through” associated With some conventional nonWoven 
laminate Wiping materials during usage. The bulk layer 
provides a surface that is very useful during an end use such 
as cleaning and helps loWer manufacturing costs by substi 
tuting less expensive cellulose ?ber or pulp in place of more 
expensive synthetic ?bers. Additionally, the preferred Wood 
pulp material, especially When airlaid, provides enhanced 
thickness to the resulting nonWoven laminate product. 

[0028] An object of the invention is to provide a non 
Woven laminate product that has enhanced properties of 
strength and softness. 

[0029] Another object of the invention is to provide a 
nonWoven laminate product that has higher tensile and burst 
strengths than conventional nonWoven laminate products. 

[0030] A further object of the invention is to provide a 
method of manufacture for improved nonWoven laminate 
products having increased tensile and burst strength as 
compared to conventional nonWoven laminate products. 

[0031] A better understanding of the invention Will be 
obtained from the folloWing detailed disclosure of the article 
and the desired features, properties, characteristics and the 
relation of the elements as Well as the process steps, one With 
respect to each of the others, as set forth and exempli?ed in 
the description and illustrated embodiments. 

DESCRIPTION OF A PREFERRED 
EMBODIMENT 

[0032] One preferred embodiment of the present invention 
comprises a nonWoven base Web comprised of ?ne denier 
?bers joined to a bulk layer to form an inventive nonWoven 
laminate product. The invention does not exclude additional 
layers. The basis Weight for the resulting inventive non 
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Woven laminate product is preferably less than 100 gsm and 
more preferably about 35-75 gsm. 

[0033] The nonWoven base Web is comprised of extruded 
and bonded ?ne denier ?bers. As used herein a “?ne” denier 
?lament or ?ber has a denier of 1.5 or less, more preferably 
a denier of 1.2 or less and most preferably a denier Within 
the range of 0.5 to 1.2. The nonWoven base Web ?bers are 
comprised of extruded materials such as, for example, 
polyole?ns (such as polyethylene or polypropylene), poly 
ester, rayon, lyocell, acetate and acrylic. The base Web ?bers 
are preferably extruded from a thermoplastic polymer. 

[0034] The base Web is more preferably comprised of 
substantially continuous spunlaid and bonded ?laments. The 
base Web ?laments are comprised of a material preferably 
selected from at least one of the group consisting of poly 
ole?n, polyester, and bicomponent polyethylene/polypropy 
lene and bicomponent polyethylene/polyester. Bicomponent 
?laments, if present, are preferably in the form of a loWer 
melting point sheath and a higher melting point core. 

[0035] The type of bor ding of the base Web material is not 
believed to be critical and may include, for example, solvent, 
adhesive, needle, hydroentanglement or thermal bonding. 
The base Web component preferably has a basis Weight of 
less than 25 gsm. More preferably the base Web has a basis 
Weight in the range of 9-20 gsm. The base Web component 
preferably comprises betWeen 20% and 60% of the resulting 
nonWoven laminate product basis Weight. 

[0036] The bulk layer is generally comprised of cellulosic 
material. More preferably, the bulk layer is cellulosic pulp 
and most preferably the bulk layer is Wood pulp. Mixtures 
of various cellulose ?bers and pulp may also be used. The 
bulk layer may include up to 25% synthetic or other man 
made materials, for example, rayon, lyocell, polyester, poly 
ole?n, polyamide, and bicomponent materials depending on 
the desired resultant bulk layer properties. The bulk layer 
preferably has a basis Weight of less than 75 gsm and more 
preferably a basis Weight in the range of 25 to 60 gsm. The 
bulk layer preferably comprises betWeen 40% and 80% of 
the resulting nonWoven laminate product basis Weight. 

[0037] A preferred method for producing the inventive 
nonWoven laminate product comprises providing a spun 
bond Web of a substantially continuous ?ne denier ?laments 
on a foraminous conveyor. The ?ne denier spunbond base 
Web is preferably preformed, although thermally processing 
the ?laments directly onto the conveyor is Within the scope 
of the invention. Cellulosic material is deposited on top of 
the ?ne denier base Web to form the bulk layer. The 
cellulosic material may be deposited over the base Web 
either dispersed in ?uid (Wetlaid) or in air (airlaid). It is also 
possible to deposit the bulk layer as a preformed tissue over 
the base Web. It should be noted that deposition of the 
cellulosic material onto a conveyor or papermaking machine 
and placement of the spunbond base Web over the cellulosic 
bulk layer is fully comprehended by the invention. Option 
ally, the base Web With deposited bulk layer is passed beloW 
a compacting roll. 

[0038] The base Web With deposited bulk layer is hydroen 
tangled to provide a resulting laminate sheet With desired 
tactile, absorption and strength characteristics. Preferably 
the hydroentanglement step is performed prior to a drying 
operation. Typically, the hydroentangling operation is a loW 
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to medium pressure hydroentangling operation as set forth in 
US. Pat. No. 5,151,320 to Homonoff et al, the disclosure of 
Which is incorporated by reference herein. While the 
Homonoff patent relates to a different nonWoven Web mate 
rial than the present invention, the hydroentangling opera 
tion described therein can ef?caciously be employed With 
the present invention. Brie?y, the hydroentanglement pro 
cess preferably impinges a plurality of ?uid jets onto the 
?bers of the bulk layer With suf?cient force to cause a 
portion of the ?bers therein to be propelled into and 
entangled With the base Web layer. The ?uid jets are pref 
erably jets of an aqueous liquid. The entanglement process 
can be carried out on the conveyor using total energy input 
of about 0.1 to 0.4 horsepoWer-hours per pound of Web 
(Hp-hr/lb). It should be understood that energy inputs 
greater than 0.4 Hp-hr/lb can be used in the practice of the 
invention. 

[0039] The resultant hydroentangled Wet laminate mate 
rial is placed under vacuum to remove the majority of Water. 
The semi-dried laminate sheet is further subjected to con 
ventional heated drying operations, for example over heated 
dryer cans, to remove additional Water. The drying process 
and temperature is controlled to achieve a desired level of 
fusion of the thermoplastic ?bers. As an example, the drying 
temperature for nonWoven laminate products comprising a 
polyole?n base Web is about 100° C. After drying the 
?nished nonWoven laminate product may be Wound into a 
roll for subsequent handling, shipment and manufacture of 
end products. 

[0040] The inventive nonWoven laminate product exhibits 
surprisingly increased tensile strength, in both the Wet and 
dry condition, compared to conventional Web materials of 
similar basis Weight comprising higher denier base Webs. As 
used herein tensile testing is conducted on a 1 inch (approxi 
mately 25 mm) Wide by 5 inch long sample. The sample is 
placed in the jaW’s of a tensile testing instrument. Suitable 
tensile testing instruments are available from Instron and 
ZWick. The tensile testing instrument applies a constant rate 
of extension of 5 inches per minute until the test sample 
breaks. A load cell is used to measure the force imposed on 
the sample at breakage. The force required to break the test 
sample is reported in grams per 25 mm (gm/25 For Wet 
tensile testing the sample is soaked in room temperature 
Water. After soaking, the sample is blotted on a cotton blotter 
to remove excess Water. Tensile strength may also be 
reported as total tensile strength, Which is the sum of the MD 
and CD tensile strengths. 

[0041] The inventive nonWoven laminate product further 
exhibits surprisingly increased burst strength, especially in 
the Wet condition, compared to conventional Web materials 
of similar basis Weight comprising larger denier base Webs. 
As used herein burst strength testing is conducted according 
to ASTM D3786. 

[0042] Having generally described the invention, the fol 
loWing examples are included for purposes of illustration so 
that the invention may be more readily understood and are 
in no Way intended to limit the scope of the invention unless 
otherWise speci?cally indicated. All parts are given by dry 
Weight unless otherWise speci?ed. 

EXAMPLE 1 

[0043] Four nonWoven laminate products (samples 1-4) 
Were produced generally folloWing the above-described 
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method. In all of the samples the base Webs Were comprised 
of spunlaid and bonded substantially continuous ?laments of 
polypropylene. In all of the samples Korsnaes treated Wood 
?uff pulp Was airlaid onto the respective base Web. The 
resulting laminate materials Were hydroentangled and dried 
conventionally using vacuum and heat. 

[0044] Samples 1 and 2 comprised conventional non 
Woven laminate products having a spunbonded base Web 
Wherein the ?laments had an average denier of about 2.2. 
Samples 3 and 4 comprised inventive nonWoven laminate 
products having a ?ne denier spunbonded base Web Wherein 
the ?laments had an average denier of less than 1.2. 

[0045] The base Web of samples 3 and 4 comprised 
approximately 25% of the resulting total laminate basis 
Weight of 74 g/m2. Sample 2 had a similar ratio of base Web 
to Wood pulp ?ber to samples 3 and 4, While the base Web 
of sample 1 comprised someWhat more Wood pulp. The 
basis Weight for the resulting laminate products Was some 
What higher for sample 2 than for samples 1, 3 and 4, Which 
Were similar. The samples Were tested for dry and Wet tensile 
strengths in the machine direction (MD), the cross machine 
direction (CD) and total tensile strength. The samples Were 
also tested for Wet Mullen burst strength. The properties of 
samples 1-4 are summariZed in TABLE 1. 
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signi?cantly increased tensile strengths compared to con 
ventional samples 1 and 2. The increases Were achieved 
under both Wet and dry conditions and in both the machine 
direction (MD) and cross machine direction (CD). Both 
inventive nonWoven laminate products (samples 3 and 4) 
also exhibited considerably increased burst strengths com 
pared to conventional samples 1 and 2. The enhanced tensile 
and burst strengths are surprising and counterintuitive given 
the ?ne denier of the inventive base Web ?bers and the 
improved softness, drape and surface smoothness of the 
resulting nonWoven laminate products. 

[0048] Additionally, both inventive nonWoven laminate 
products (samples 3 and 4) had a higher surface area and 
higher Web uniformity as compared to the conventional 
nonWoven laminate products of samples 1 and 2. The higher 
uniformity of both inventive nonWoven laminate products 
(samples 3 and 4) Was judged to make them more appealing 
With regard to appearance as a Wiping product and to portray 
an image of higher quality as compared to conventional 
nonWoven laminate products. It should be noted that these 
advantages Were obtained While maintaining substantially 
the same or loWer basis Weights as the conventional prod 
ucts. In fact, use of base Webs having ?laments With a denier 

TABLE 1 

SAMPLE #1 SAMPLE #2 SAMPLE #3 SAMPLE #4 

BULK LAYER 

Composition Wood pulp Wood pulp Wood pulp Wood pulp 
% of total product 85 74 76 73 
BASE WEB 

Composition polypropylene polypropylene polypropylene polypropylene 
% of total product 15 26 24 27 
dpf 2.2 2.2 <1.2 <1.2 
NONWOVEN LAMINATE PRODUCT PROPERTIES 

Basis Weight g/m2 75 83 74 74 
Dry Tensile MD 2022 1842 3556 3250 
gm/25 mm 
Dry Tensile CD 641 829 1518 1444 
gm/25 mm 
Dry Tensile Total 2663 2671 5074 4694 
gm/25 mm 
Wet Tensile MD 1389 1004 3081 2825 
gm/25 mm 
Wet Tensile CD 315 568 1240 1396 
gm/25 mm 
Wet Tensile Total 1704 1572 4321 4221 
gm/25 mm 
Wet Mullen Burst 802 1028 1513 1621 
gm/cm2 

[0046] The ?ne denier base Webs of samples 3 and 4 Were 
perceptibly softer, smoother on the surface and more drap 
able than the conventional higher denier base Webs of 
samples 1 and 2. The improved softness, surface smoothness 
and drapability of the ?ne denier base Webs functioned to 
provide the resultant inventive nonWoven laminate products 
of samples 3 and 4 With increased softness, drape, and 
surface smoothness as compared to the conventional non 
Woven laminate products typi?ed by samples 1 and 2. 

[0047] As can further be seen from Table 1, both inventive 
nonWoven laminate products (samples 3 and 4) exhibited 

of about 2.2 or greater Was found to result in some amount 

of undesirable “splotchiness” in the ?nal nonWoven laminate 
product. 

[0049] While preferred embodiments of the foregoing 
invention have been set forth for purposes of illustration, the 
foregoing description should not be deemed a limitation of 
the invention herein. Accordingly, various modi?cations, 
adaptations and alternatives may occur to one skilled in the 

art Without departing from the spirit and scope of the present 
invention. 
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What is claimed is: 
1. A composite nonWoven material of enhanced tensile 

strength including a nonWoven base Web comprising ther 
moplastic ?bers having a maximum denier of 1.5 and an 
additional layer overlying a surface of the base Web and 
intimately entangled With the base Web. 

2. The material of claim 1, Wherein the thermoplastic 
?bers have a denier Within the range of 0.5 to 1.2. 

3. The material of claim 1, Wherein the thermoplastic 
?bers are comprised of a material selected from at least one 
of the group consisting of polyole?n, propylene, polyester, 
polyethylene/polypropylene and polyethylene/polyester. 

4. The material of claim 1, Wherein the thermoplastic 
?bers are substantially continuous spun ?laments comprised 
of a material selected from at least one of the group 
consisting of polyole?n, polyester, polyethylene/polypropy 
lene and polyethylene/polyester. 

5. The material of claim 1 Wherein said additional layer is 
a bulk layer. 

6. The material of claim 1, Wherein said additional layer 
is a bulk layer comprised of cellulose material. 

7. The material of claim 1, Wherein said additional layer 
is a bulk layer comprised of Wood pulp. 

8. The material of claim 1 having a basis Weight Wherein 
said base Web comprises 20 to 60 percent of the basis 
Weight. 

9. The material of claim 1 having a basis Weight of less 
than 100 grams per square meter. 

10. The material of claim 1 having a basis Weight Within 
the range of 35 to 75 grams per square meter. 

11. The material of claim 1, Wherein the base Web has a 
basis Weight of less than 25 grams per square meter. 

12. The material of claim 1, Wherein the base Web has a 
basis Weight Within the range of 9 to 20 grams per square 
meter. 

13. A method of manufacturing a composite nonWoven 
material having enhanced tensile and burst strength com 
prising: 
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providing a nonWoven base Web comprising thermoplas 
tic ?bers having a maXimum denier of 1.5; 

providing a layer adjacent the base Web; and 

entangling said adjacent layer With said base Web to form 
the composite nonWoven material. 

14. The method of claim 13, Wherein said adjacent layer 
is provided in substantially dry form. 

15. The method of claim 13, Wherein said adjacent layer 
is provided as a prede?ned layer of nonWoven cellulose Web 
material. 

16. The method of claim 13, Wherein said step of entan 
gling comprises hydroentangling and further including a 
step of drying said hydroentangled composite nonWoven 
material. 

17. The method of claim 13 further comprising the step of 
compacting the base Web and the adjacent layer. 

18. The method of claim 13, Wherein the step of providing 
a nonWoven base Web comprises spunbonding a thermo 
plastic material. 

19. A nonWoven Wipe material suited for Wet use having 
a nonWoven base Web comprising thermoplastic ?bers hav 
ing a maXimum denier of 1.5 and cellulosic material inti 
mately entangled With the base Web, Wherein the nonWoven 
Wipe material has a tensile strength at least 1.5 times greater 
than a similar nonWoven Wipe material having a base Web 

comprised of ?laments With a higher denier. 

20. The Wet Wipe material of claim 19 having a Wet tensile 
strength at least 2 times greater than a similar nonWoven 
Wipe material having a base Web comprised of ?laments 
With a higher denier. 


