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(57) ABSTRACT 

A ?exible Wipe comprising at least one conformable non 
Woven layer and at least one adhered nano?ber layer can be 

used to remove a variety of particulate soils from planar; 
curved or complex surfaces. The nano?ber layer is con?g 
ured onto the ?exible non-Woven in a fashion such that 

particulate of a broad particle siZe range is trapped by the 
nano?ber layer and efficiently removed from the contami 
nated surface. The nano?ber layer comprises a Web of spun 
?bers that can incorporate and trap soil particles for efficient 
soil removal. 
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WIPE MATERIAL WITH NANOFIBER LAYER 

FIELD OF THE INVENTION 

[0001] The invention is embodied in a surface shape 
conformable and ?exible Wipe having at least tWo layers of 
material. The Wipe comprising a nano?ber layer and a 
?exible fabric substrate, can remove soils in the form of 
inorganic or organic particulate, oily or greasy soils, or 
dispersions of particulate in liquid. The Wipe has a layer 
speci?cally designed to incorporate ?nely divided small 
particle siZe soil for efficient removal from a variety of 
contaminated surfaces. The layer can also absorb oily or 
greasy soils onto the ?ber substrate. Further, When used With 
appropriate liquid (aqueous or organic) cleaning, dusting or 
other such compositions, the ?ne ?ber layer can obtain an 
improved surface appearance due to the reduced siZe of any 
structure formed from cleaning compositions. 

BACKGROUND OF THE INVENTION 

[0002] Both Woven and non-Woven fabrics have been used 
for many years for cleaning and polishing purposes. Such 
fabrics are typically manufactured by forming ?ber into a 
Woven or non-Woven structure. These fabrics must conform 

to the contaminated surfaces for the purposes of either dry 
Wiping (dusting) or Wet Wiping (With Water or liquid clean 
ers or polishing composition) particulate, organic or inor 
ganic soils, from laden surfaces. Such particulates are com 
monly considered soils and their removal is highly desirable 
in many environments for maintaining cleanliness, human 
health, improved production ef?ciency or through the 
removal of biological, chemical or radioactive contamina 
tion. These materials can also be used to reneW or polish 
surfaces using ?nishing compositions to form a shining 
surface. Generally, the Woven and non-Woven fabrics have 
an absorbent assembly of ?bers. Conventional cloths can 
often remove particulate at some level of ef?ciency and, 
When used Wet, be able to absorb quantities of liquid 
material either as a result of liquid contamination or through 
the application of liquid cleaners to a soiled surface. 
Examples of conventional fabrics include Nankee et al., US. 
Pat. No. 3,686,024; Lindsey et al., US. Pat. No. 4,260,443; 
Packard et al., US. Pat. No. 4,851,069 and Makoui Euro 
pean Patent Application No. 35 96 15. In large part, these 
Wipes are cellulosic composites that interact With Water to 
obtain ef?cient cleaning capacity. 

[0003] The prior art has also recogniZed that ?ne ?ber 
materials can be included in such structures. Such structures 
are shoWn in Anderson et al., US. Pat. No. 4,100,324; 
Meitner, US. Pat. No. 4,307,143; Anderson et al., US. Pat. 
No. 5,651,862 and Torobin, US. Pat. No. 6,269,513. These 
nano?ber containing structures rely on a technology in 
Which the nano?bers, in the form of reduced lengths of ?ber, 
are incorporated and distributed throughout the non-Woven 
or Woven matrix and combined With other ?ber in the ?ber 
mass. No discrete ?ne ?ber layer is found in or on the Wipe. 
The ?ne ?ber inside the layers allegedly improves cleaning 
properties of the pad or composite material. 

[0004] Our experience With conventional Woven and non 
Woven Wipes, even those containing nano?ber dispersed in 
the bulk material, is that these Wipes have adequate, con 
ventional cleaning properties. The Wipes often fail to sub 
stantially remove small particulate in a cleaning mode. The 
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large ?ber part of these materials results often in a level of 
?nish formation not acceptable to users. Accordingly, a 
substantial need exists for neW conformable Wipe con?gu 
rations that are adapted to trapping and removing small 
particulate contaminant from surfaces. Such Wipes can sub 
stantially improve cleaning ef?ciency by removing small 
particulate, soils, bacteria, chemical and biological contami 
nants and potentially radioactive materials as Well. Such 
Wipes, With reduced ?ber siZe can form an improved surface 
?nish by reducing surface defects. 

BRIEF DESCRIPTIONS OF THE INVENTION 

[0005] The Wipe structure constituting an aspect of the 
invention comprises at least a ?exible conformable fabric 
substrate layer having discrete sides and a discrete ?ne ?ber 
layer formed on at least one side of the substrate. 

[0006] The fabric substrate used in making the Wipe of the 
invention can comprise either a Woven or non-Woven fabric 

having a thickness of about 0.01 to 0.2 cm or about 0.02 to 
0.1 cm, made from natural or synthetic materials. Natural 
materials include cotton or ?ax ?bers. Synthetic polymer 
materials are knoWn in the art. Many useful fabric substrates 
comprise a mixed cellulosic/synthetic, non-Woven fabric 
made by combining cellulosic ?ber With synthetic ?bers 
such as polyole?ns, polyesters, etc. 

[0007] The ?ne ?ber layer of the invention comprises a 
layer having a layer thickness of about 0.05 to 30 millime 
ters, a ?ber diameter of about 0.05 to 0.5 microns, a basis 
Weight of about 0.0012 to 3.5 grams per meter2 and a pore 
siZe that ranges from about 0.5 to 20 microns. The presence 
of the very small diameter ?ne ?ber (compared to conven 
tional ?bers) permits the ?ne ?ber to incorporate inorganic 
particulate and absorb organic soil in cleaning operations. In 
polishing operations, the small dimensions of the ?ne ?ber 
results in improved surface characteristics derived from 
polishing or ?rst coating applications. The ?ne ?ber layer on 
the ?exible Wipe of the invention provides a Web of ?bers 
having a smaller dimension than conventional cleaning 
Wipes. Such small ?bers, When used With a material that 
forms a surface ?nish or coating on a cleaning surface, can 
obtain a smoother, shinier, more aesthetically pleasing 
appearance. Any ?nish formed using the ?ne ?ber layer Will 
have an improved surface ?nish resulting from the improved 
surface characteristics left by the smaller ?ber of the ?ne 
?ber layer. The ?ne ?ber forms feWer and smaller defects 
than larger ?ber Wipes. Accordingly, the ?ne ?ber Wipes of 
the invention can be used in a process that forms an 
improved ?nish on a cleanable surface by contacting the 
surface With a composition that can form a coating on the 
surface, Wiping the surface With a ?ne ?ber layer (either 
saturated With the composition or With a composition pre 
applied to the surface), distributing the coating and permit 
ting the coating to form its ?nal improved characteristic. 

[0008] For the purpose of this disclosure, the term “inor 
ganic particulate” typically refers to ?nely divided particu 
late soils derived from the environment including dust and 
dirt particulates having a particle siZe of about 10'3 to 105 
micron, often 10-2 to 10 micron. The term “organic soils” 
typically include soils derived from human occupation, 
foods, cosmetics, cleaners, or common organic materials 
from the human environment. Often, such organic and 
inorganic soils can be combined With small particulate 
organic matter such as skin cells, insects and insect parts, 
etc. 
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[0009] One important characteristics of the Wipe is the 
?exibility of the Wipe and the ?exibility of the ?ne ?ber 
layer. While the polymers of the invention display ?exural 
properties similar to un?lled polymer, the small ?ber diam 
eter gives the ?ber on the Wipe a unique ?exibility and 
improved cleaning/polishing character. Cleaning pressure 
can bring the ?ne ?ber into intimate contact With the soil, the 
surface regardless of its complexity. In contact With the soils, 
the unique nature of the ?ne ?ber causes the ?ber to combine 
With the soils and trap or accumulate soils as the ?ber layer 
is mechanically stretched, Wrapped and changed. In a pol 
ishing mode, the ?ber small siZe can form an improved 
surface coating due to the coating having a reduced defect 
character due the siZe of the ?ber. Larger conventional ?ber 
leaves larger defects in the ?nished coating. In the Wipe 
substrate, many synthetic and natural ?ber materials are 
available that have substantial stiffness. Such materials 
cannot be made suf?ciently ?exible to be able to easily 
comply With complex surfaces faced by individuals Who 
Wish to clean or polish such surfaces. The Wipes should be 
manufactured from a material that is ?exible and easily 
conformable to the surface. The term “conformable” means 

that the Wipe and the ?ne ?ber layer can be placed into 
contact With a surface for cleaning proposes even With 
surfaces that have complex angled or curved surfaces. 
Minimal pressure can bring the ?ne ?ber layer into intimate 
contact With substantially all surfaces of a complex article. 

BRIEF DESCRIPTION OF THE FIGURES 

[0010] FIGS. 1-17 are scanning electron-photo micro 
graphs (SEMS) of Wipes With a nano?ber layer that have 
been used to remove both inorganic particulate and organic 
soils form a automotive glass surface or a polymeric dash 
surface. The ?gures shoW that the ?bers can trap both 
organics and inorganic soils. Small particulate is enmeshed 
by the ?ber While the organic soils coat the ?bers on contact 
betWeen the ?ber and soil. The interaction of the surface and 
soil With the ?ne ?ber layer changes the conformation of the 
?ber layer as the ?bers trap particulate and accumulate 
organic soil. 

DETAILED DISCUSSION OF THE INVENTION 

[0011] The Web of the invention comprises at least a 
tWo-layer structure. The ?rst layer comprises a ?exible, 
conformable, Woven or non-Woven fabric layer having a 
second layer comprising a nano?ber material. The conform 
able Wipe can be applied to any ?at, convex, concave or 
complex surface for the purpose of removing inorganic or 
organic soils or for the purpose of restoring a shiny, pleasing 
appearance to the surface. 

[0012] For the purpose of this patent application, the term 
“?ne ?ber” refers to a ?ber having an indeterminate length 
but a Width of less than about 5 microns often, less than 
about 1 micron. In the Wipe, the ?ne ?ber is formed into a 
randomly oriented mesh of ?ber in a layer that substantially 
covers a surface of the fabric substrate. Preferred ?ne ?ber 

add-on parameters are as folloWs: 
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Dimensions Range 

Layer thickness (,um) 0.1 to 5 
Solidity % 5 to 40 
Density (gm-emf) 
Basis Wt. (mg—cm’2) 

0.9 to 1.6 (1.2 to 1.4) 
1.2 x 10’4 to 3.5 

[0013] In one embodiment, a reduced amount but useful 
add-on amount of ?ne ?ber Would be a 0.1 to 1.75 micron 
thick layer of 5% to 40% solidity ?ber layer (95% to 60% 
void fraction). In this case the basis Weight is 4x10‘4 to 0.11 
mg-cm_2. 
[0014] In another embodiment, an add-on amount of ?ne 
?ber Would a 0.75 to 1.25 micron thick layer of 15% to 25% 
solidity ?ber layer (85% to 75% void fraction) In this case 
the basis Weight is 10x10‘2 to 0.05 mg-cm‘2 

[0015] In a ?nal embodiment, the upper end of the add-on 
amount of ?ne ?ber Would be a 0.1-3 micron thick layer of 
10% to 40% solidity ?ber layer (90% to 60% void fraction). 
In this case the basis Weight is 4x10‘4 to 0.2 mg-cm_2. 

[0016] For the purpose of this disclosure, the term “sepa 
rate from ?ber layer” is de?ned to mean that in the Wipe 
structure, having a substantially sheet-like substrate, the ?ne 
?ber layer substantially covers the fabric substrate. The ?ne 
?ber layers can in theory be manufactured in one processing 
step that covers the entirety of one or both surfaces of a tWo 
sided ?exible fabric. In most applications, We envision that 
a ?rst ?ne ?ber layer Will be formed on one fabric side. 

[0017] For the purpose of this disclosure, the term “?ne 
?ber layer pore siZe or ?ne ?ber Web pore siZe” refers to a 
space formed betWeen the intermingled ?bers in the ?ne 
?ber layer. 

[0018] For the purpose of this disclosure, the term “fabric 
or fabric substrate” refers to a Woven or non-Woven sheet 

like substrate, having a thickness of about 0.1 to 5 millime 
ters. 

[0019] The Wipe includes at least a ?ne ?ber or nano?ber 
Web layer in combination With a fabric substrate material in 
a mechanically stable structure. The ?ne ?ber layer must be 
suf?ciently mechanically and chemically stable to obtain 
cleaning or polishing through interaction With soil and 
surface. These layers together provide excellent organic 
absorption, surface conformation, and high particle capture. 
After use the polymer ?ber or ?ber Web may be substantially 
changed in physical conformation. Mechanical forces of 
Wiping can substantially consolidate the ?ne ?ber layer and 
distort the ?ne ?ber substantially form its initial form. The 
Wipes of the invention are manufactured by spinning ?ne 
?ber and then forming an interlocking Web of micro?ber on 
a porous Wipe fabric substrate. In the spinning process the 
?ber can form physical bonds betWeen ?bers to interlock the 
?ber mat into an integrated layer on the fabric. Such a 
material can then be fabricated into the desired Wipe format 
such as a dry or Wet Wipe. 

[0020] The invention relates to polymeric compositions 
With improved properties that can be used in a variety of 
applications including the formation of nano?bers, ?ber 
Webs, ?brous mats, etc. The ?ne ?bers that comprise the 














