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Description

BACKGROUND OF THE INVENTION

[0001] Nonwoven fabrics have been used for a wide
variety of applications for at least fifty years. Nonwoven
fabrics are textile-like materials produced directly from a
web of fibers so as to eliminate the many time consum-
ing steps involved in converting staple length fibers into
woven or knitted goods. In one method of making a non-
woven fabric, a web of fibers is produced, e.g. by card-
ing or air laying techniques, and the fibrous web is then
strengthened by the application thereto of a polymeric
binding agent. In another method of making a nonwo-
ven, the fibrous web is subjected to fluid forces which
serve to entangle the fibers, thus providing strength to
the finished material. Nonwoven fabrics are inherently
porous structures, i.e. they comprise pores resulting
from the overlapping and intersecting of their constitu-
ent fibers. These pores allow for the passage of fluids
such as air and water or aqueous solutions. In addition,
nonwoven fabrics may be made so as to have good soft-
ness, drapeability, and tactile impression. Owing to their
desirable characteristics, nonwovens have been
employed as facing materials for absorbent products
such as disposable diapers, sanitary napkins, inconti-
nent devices, wound dressings and the like.

[0002] More recently, efforts have been made to pro-
duce porous or liquid-permeable facing materials for
absorbent products by using plastic films as the starting
materials. For example, it is known to produce an aper-
tured plastic film by placing a heated thermoplastic
sheet material on a patterned perforated surface and
applying a vacuum thereto. The vacuum pulls the sof-
tened sheet material through the perforations, thereby
causing the film to rupture and form apertures.

[0003] U.S. 3,929,135 to Thompson et al. discloses
perforated topsheet materials for absorptive devices
such as sanitary napkins, incontinent pads, bandages
and the like. These topsheet materials are constructed
from liquid impervious materials such as low density
polyethylene and comprise a plurality of tapered capil-
laries each of which has a base opening in the plane of
the top sheet and an apex opening which is remote from
the plane of the top sheet. The tapered capillaries dis-
closed by Thompson et al. are preferably provided in the
form of a frustum of a conical surface and have an angle
of taper of from about 10° to 60°.

[0004] U.S. 4,324,276 to Mullane discloses an aper-
tured formed film having a caliper of less than about
0.075 cm (0.030 inch) , an open area of at least 35%
and a plurality of apertures at least 75% of which have
an equivalent hydraulic diameter (EHD) of at least 0.064
cm (0.025 inch). The apertured formed film disclosed by
Mullane is useful as a topsheet for disposable absorb-
ent products of the type mentioned above.

[0005] U.S. 4,839,216 to Curro et al. discloses a
debossed and perforated plastic material produced by
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providing a starting film on a perforated forming surface
and applying an unconstrained liquid stream to the
upper surface of the starting film. The liquid stream has
sufficient force and mass flux to cause the film to be
deformed toward the forming surface, such that the
material acquires a substantial three-dimensional con-
formation, and to cause perforations to be created
therein.

[0006] European Patent Application 0 304 617 in the
name of Kao Corporation discloses a covering sheet for
a sanitary article. The covering sheet comprises an
opaque, hydrophobic film having land portions and
recesses, said recesses being formed to have a bottom
portion and side walls. The side walls have a slanting
part which is provided with an opening such that the
slanting part is not covered by the land portion. This pat-
ent states that the opening is always exposed to sight
when it is looked down at.

[0007] U.S. 4,690,679 discloses an apertured,film
comprising a first layer of a first polymeric film and a
second layer of a second polymeric film. Apertured films
wherein the apertures have average equivalent circular
diameters ranging from about 0.0254 cm (0.010 inch) to
about 0.0762 cm (0.030 inch) are disclosed as being
useful as covering materials for absorbent products.
[0008] Other patents relating to apertured films and
methods and apparatus for making the same include
U.S. 3,632,269 to Doviak, et al. and U.S. 4,381,326 to
Kelly.

[0009] An apertured plastic film having a textile-like
structure is further disclosed in WO 93/15701. This doc-
ument has been used to formulate the preamble part of
patent claim 1 and gives examples for the design of var-
ious different textile structures.

[0010] Tricot knit fabrics are durable, soft and drapa-
ble. The tricot fabric structure provides high quality per-
ception, good aesthetics, and luxurious appeal.

[0011] No apertured film in the market today has an
appearance and tactile impression similar to tricot knit
fabrics. A tricot-like film would be-desirable as a cover-
ing material for a variety of disposable absorbent prod-
ucts.

SUMMARY OF THE INVENTION

[0012] The present invention is directed to an aper-
tured plastic film having a tricot-like texture. The aper-
tured film of the present invention comprises a
stretchable thermoplastic polymeric material having a
plurality of wales, a plurality of sloped side walls extend-
ing from the wales and a plurality of clusters of irregular
micro-holes that are defined by a network of fiber-like
elements. Each cluster of irregular micro-holes is con-
nected between at least two of the sloped side walls.
The plurality of wales extends longitudinally in a first
direction which is transverse to a plurality of rows of
undulating ribs. The rows of undulating ribs have a net-
work of wales connected to opposite sides of the ribs.
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The sloped side walls extend at variable depths from the
wales.

[0013] The apertured film of the present invention has
an appearance and tactile impression characteristics
similar to those found in tricot knit fabrics. The film is lint-
free and has excellent softness. It permits efficient
transport of fluids and is suitable for use as a cover
material for disposable absorbent products.

BRIEF DESCRIPTION OF THE DRAWINGS
[0014]

Figure 1 is a perspective view of a portion of the
apertured tricot-like plastic film of the present inven-
tion.

Figure 2 is a photomicrograph plan view of the
apertured tricot-like plastic film of the present inven-
tion.

Figure 3 is a schematic view of apparatus for pro-
ducing apertured film of the present invention.

Figure 4 is an exploded perspective view of the
starting plastic film and a topographical support
backing member on which the starting film is posi-
tioned during processing.

Figure 5 is a diagram of one pattern of apertures of
the backing member for producing the films of the
present invention.

Figure 6 is a digitised image of a topographical sup-
port member made with the aperture pattern of Fig-
ure 5.

Figure 7 is a schematic view of the apparatus for
making the topographical support member.

Figure 8 is a pixel by pixel diagram of an aperture
pattern for making a topographical support mem-
ber.

Figure 9 is a block diagram of the process steps for
producing the film of the present invention and is
already known from WO-A-93/15701.

Figure 10 is a diagrammatic view of one type of
apparatus for producing apertured film of the
present invention and is already known from WO-A-
93/15701.

Figure 11 is a diagrammatic view of a preferred
apparatus for producing apertured film of the
present invention and is already known from WO-A-
93/15701.
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Figure 12 is a perspective view of a sanitary napkin
comprising the apertured film of the present inven-
tion.

Figure 13 is a partial sectional view taken along
lines 13-13, Figure 12.

DETAILED DESCRIPTION OF THE INVENTION

[0015] Referring now to the drawings, Figure 1 is a
perspective view and Figure 2 is a photomicrograph of
an apertured plastic film having a tricot-like texture in
accordance with the present invention.

[0016] The film 10 has a plurality of wales or ridges 12.
The ridges 12 have sloped side walls 14 extending from
the ridges to clusters 16 of irregular micro-holes 18
defined by a network of fiber-like elements or fibrils 20.
The clusters 16 of micro-holes 18 are connected by the
fibrils 20 between at least two of the sloped side walls
12. The fibrils 20 are drawn or stretched portions of the
film that are formed during the manufacturing process.
Extending in a transverse direction to the ridges 12 are
a plurality of undulating ribs 22 that are substantially
free of holes. As can be seen from Figures 1 and 2, the
rows of undulating ribs 22 have a network of the wales
12 branching off from opposite sides of the ribs 22. The
sloped side walls 14 extend from the wales 12 at varia-
ble depths. In addition, the side walls 14 are non-uni-
form in shape. The film 10 also includes a plurality of
macro-holes 24 randomly dispersed throughout the film.
The area of the macro-holes 24 is substantially larger
than the area of the micro-holes 18.

[0017] The apertured tricot-like plastic film 10 shown
in Figures 1 and 2 essentially consists of four levels or
planes. The first plane is comprised of the plurality of
wales 12, the second plane comprises the sloped side
walls 14, the third plane comprises the cluster of irregu-
lar holes 18 with fibrils 20 between them, and the fourth
plane comprises of apertured side walls 14 with variable
depths.

[0018] Figure 3 is a schematic view showing an appa-
ratus for making apertured plastic films of the present
invention. Apparatus 60 comprises a movable conveyor
belt 62 and a backing member 64, placed on top of the
belt 62, to move with the belt. The backing member 64
has a plurality of openings (not shown in Figure 3) dis-
posed therein, said openings running through the thick-
ness of the backing member 64 from its upper surface
65a to its lower surface 65b. The backing member 64
also has a predetermined topographical design that in
combination with a pattern of apertures produces tricot-
like characteristics in the apertured film.

[0019] Placed on top of the backing member 64 is a
thin, continuous, uninterrupted starting film 67 of ther-
moplastic polymeric material. This starting fiim may be
vapor permeable or vapor impermeable; it may be
embossed or unembossed; it may, if desired, be corona-
discharge treated on one or both of its major surfaces or



5 EP 0 701 805 B1 6

it may be free of such corona discharge treatment. The
stretchable film may comprise any thermoplastic poly-
meric material including, by way of example, polyolefins,
such as polyethylene (high, linear low or low density)
and polypropylene; copolymers of olefins and vinyl
monomers, such as copolymers of ethylene and vinyl-
acetate or vinyl chloride; polyamides; polyesters; polyvi-
nyl alcohol and copolymers of olefins and acrylate mon-
omers such as copolymers of ethylene and ethyl
acrylate and EMA (ethylenemethylacrylate). Starting
film comprising mixtures of two or more such polymeric
materials may also be used. The machine direction
(MD) and cross direction (CD) elongation of the starting
film to be apertured should be at least 100% as deter-
mined according to ASTM Test No. D-882 as performed
on a Instron test machine run at a jaw speed of 50
inches/minute (127 cm/minute). The thickness of the
starting film (i.e. the film to be apertured) is preferably
uniform and may range from 0.013 to 0.076 mm or
0.0013 cm (0.0005 inch) to 0.076 cm (0.003 inch). Co-
extruded films can be used as can films which have
been modified, e.g. by treatment with a surface active
agent. The starting film can be made by any known
technique such as casting, extrusion or blowing. Prefer-
ably a 1 mil microembossed film comprising a blend of
linear low density polyethylene (LLDPE) and low density
polyethylene (LDPE) is used.

[0020] Situated above starting film 67 is a manifold 69
for applying a fluid 63, preferably water, to the upper
surface 67a of the starting film as said film, supported
on backing member 64, is moved with conveyor belt 62.
The water may be applied at varying pressures. Dis-
posed beneath the conveyor belt is a vacuum manifold
70 for removing water which is directed onto upper sur-
face 67a of starting film 67 as it passes under manifold
69.

[0021] In operation, starting film 67 is placed on back-
ing member 64 and the film and backing member are
passed back and forth under manifold 69 a number of
times until the desired apertured film is produced.
[0022] Manifold 69 comprises a plurality of holes
which may range in number from about 30 per lineal
inch to about 100 per lineal inch. Preferably, the number
of holes in the manifold ranges from about 35 per lineal
inch to about 50 per lineal inch. The holes are preferably
circular in configuration and have diameters ranging
from 0.0076 cm (0.003 inch) to 0.0254 cm (0.01 inch) ,
preferably 0.0127 cm (0.005 inch) to 0.018 cm (0.007
inch). After the starting film and backing member are
passed under manifold 69 a number of times, the appli-
cation of the water is stopped and the application of vac-
uum is continued to assist in dewatering the resulting
apertured film of the invention. The apertured film is
removed from the backing member and dried by any
convenient technique such as the application thereto of
a warm air flow or by solvent extraction.

[0023] Figure 4 is an exploded perspective view of
certain parts, i.e. starting film 67 and to topographical
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support or backing member 64, described earlier herein
in conjunction with Figure 3. As mentioned earlier, start-
ing film 67 comprises a thermoplastic polymeric mate-
rial or mixture of two or more such polymeric materials
and, as illustrated in Figure 4, the fim may be
embossed or unembossed. A portion 75 of starting film
67 comprising embossments 76, and a portion 77 of
unembossed film 67 are shown in the upper portion of
Figure 4.

[0024] The backing or topographical support member
64 comprises a body 65 having a top surface 66 and
bottom surface 67. Disposed in a predetermined pattern
across top surface 66 is an array of peaks 68 separated
by valleys 69. A plurality of drainage apertures 70
extending through the support member are disposed in
a pattern in the member 64. In this embodiment, each
drainage aperture 70 is surrounded by a cluster of six
peaks 68 and six valleys 69.

[0025] The drainage apertures 70 are tapered, or "bell
mouthed"”, having a larger diameter at the top surface of
the support member than the bottom surface. Lines 71
are drawn tangent to opposed points on walls 72 one
hole radius below top surface 66. The angle 73 formed
by lines 71 must be controlled relative to the thickness
74 of the support member 64 to produce the intended
result. A suitable angle can be established without
undue experimentation. For example, if the angle is too
great, the apertures 70 will be too small and insufficient
drainage will be provided. If the angle is too small, there
will be very few or no peaks and valleys.

[0026] The center-to-center spacing of adjacent aper-
tures in the repeating pattern is of similar importance.
The peaks 68 and valleys 69 are created by the inter-
section of the tapered somewhat conical apertures 70.
If the center-to-center spacing of the apertures were
greater than the major diameter of aperture 70 at the
top surface 66, no intersection would result, and the
member would be a smooth, flat top surface with conical
apertures disposed throughout. When the center-to-
center spacing of adjacent apertures is less than the
aperture diameters measured along that center-to-
center ling, the conical surfaces intersect forming a val-
ley.

[0027] Figure 5 is a diagram showing an example of
one pattern of drainage apertures 70 used for a topo-
graphical support member. In this exemplary embodi-
ment, there are two sizes of openings that are used to
make up pairs of apertures in rows in the cross direc-
tion. The pairs are staggered in the machine direction
(MD). The pairs are made up of a row of holes having a
size A and a row of holes having a size B, where A is
larger than B. The spacing C between pairs of A, B rows
is greater than the spacing D between the A and B rows.
[0028] Figure 6 is a digitized image of the forming
member 64 shown in Figure 4 that was fabricated using
the hole pattern of Figure 5. The holes of sizes A and B
are shown with their respective dimensions of peak to
valley heights and peak-to-peak spacing.
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[0029] A preferred apparatus for producing the topo-
graphical support member of Figure 4 is shown in Fig-
ure 7. The starting material for the support member may
be any desired shape or composition. The topographi-
cal support member preferably comprises acetal;
acrylic will also perform satisfactorily. In addition, the
preferred shape of the starting material is a thin wall,
cylindrical, preferably seamless, tube that has been
relieved of residual internal stresses. As will be
described later, the cylindrical shape accommodates
the preferred apparatus for producing the apertured
films of the invention.

[0030] Tubes manufactured to date for use in forming
support members are 2 to 6 feet in diameter and have a
length ranging from 2 to 16 feet. The wall thickness is
nominally 14 inch. These sizes are a matter of design
choice.

[0031] A starting blank tubular workpiece 80 is
mounted on an appropriate arbor, or mandrel 81 that
fixes it in a cylindrical shape and allows rotation about
its longitudinal axis in bearings 82. A rotational drive 83
is provided to rotate mandrel 81 at a controlled rate.
Rotational pulse generator 84 is connected to and mon-
itors rotation of mandrel 81 so that its precise radial
position is known at all times.

[0032] Parallel to and mounted outside the swing of
mandrel 81 is one or more guide ways 85 that allow car-
riage 86 to traverse the entire length of mandrel 81
while maintaining a constant clearance to the top sur-
face 9 of tube 80. Carriage drive 93 moves the carriage
along guide ways 85, while carriage pulse generator 94
notes the lateral position of the carriage with respect to
support member 80. Mounted on the carriage is focus-
ing stage 87. Focusing stage 87 is mounted in focus
guide ways 88 and allows motion orthogonal to that of
carriage 86 and provides a means of focusing lens 89
relative top surface of tube 80. Focus drive 92 is pro-
vided to position the focusing stage 87 and provide the
focusing of lens 81.

[0033] Secured to focusing stage 87 is the lens 89,
which is secured in nozzle 90. Nozzle 90 has means 91
for introducing a pressurized gas into nozzle 90 for cool-
ing and maintaining cleanliness of lens 89.

[0034] Also mounted on the carriage 86 is final bend-
ing mirror 95, which directs the laser beam 96 to the
focusing lens 89. Remotely located is the laser 97, with
optional beam bending mirrors 98 to direct the beam to
final beam bending mirror 95. While it would be possible
to mount the laser 97 directed on carriage 86 and elim-
inate the beam bending mirrors, space limitations and
utility connections to the laser make remote mounting
far preferable.

[0035] When the laser 97 is powered, the beam 96
emitted is reflected first off beam bending mirror 98,
then final beam bending mirror 95, which directs it to
lens 89. The path of laser beam 96 is configured such
that, if lens 89 were removed, the beam would pass
through the longitudinal center line of mandrel 81.
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[0036] With lens 89 in position, the beam is focused
below, but near the top surface 9 of tube 80. Focusing
the beam below the top of surface is identified as "defo-
cusing” the laser beam relative to the surface of the
tube.

[0037] While this invention could be used with a vari-
ety of lasers, the preferred laser is a fast flow COs laser,
capable of producing a beam rated at up to 2500 watts.
This process is in no way dependent on such a high
power laser, as support surfaces have been success-
fully drilled with a slow flow CO, laser limited to 50
watts.

[0038] When focusing lens 89 passes beam 96, it con-
centrates the energy near the center of the beam. The
rays are not bent through a single point, but rather a
spot of small diameter. The point of smallest diameter is
said to be the focus or focal point. This occurs at a dis-
tance from the lens said to be the focal length. At
lengths either shorter or greater than the focal length,
measured spot sizes will be greater than the minimum.
[0039] The sensitivity to focus position is inversely
proportional to focal length. Minimum spot size is
directly proportional to focal length. Therefore, a short
focal length lens can achieve a smaller spot size but
must be more accurately positioned and is affected dra-
matically by surface run-out. Longer focal length lenses
are more forgiving of target positioning, but can only
achieve somewhat larger spot sizes. Thus, in addition to
the power distribution contributing to the tapered top
portion of the drilled aperture, the defocusing of the
beam below the surface also contributes to the angle
and length of the taper, and hence the shape and size of
the peaks and valleys.

[0040] In order to fabricate a support member, an ini-
tial focusing step must be performed. Once a blank
tubular workpiece 80 is positioned on the mandrel 81,
the laser is pulsed briefly and the mandrel rotated
slightly between pulses such that a series of small
depressions is produced. The focus stage 87 is then
moved with respect to the mandrel center line to change
the focus position and another series of depressions is
produced. Typically a matrix of 20 rows of 20 depres-
sions each is drilled. The depressions are examined
microscopically, and the column of smallest depres-
sions identified. This is established as the reference
diameter for top surface 9 of the blank tubular workpiece
80 at which the beam was focused.

[0041] A desired pattern is selected, such as the one
shown in Figure 5. The pattern is examined to deter-
mine the number of repeats that will be required to cover
the circumference of the workpiece and complete the
surface without an obvious seam. Similarly, the advance
along the longitudinal axis of the tubular workpiece per
repeat and total number of repeats is established.
These data are entered into a computer control for oper-
ating the laser drilling machine.

[0042] In operation, the mandrel, with the tubular
workpiece mounted thereon, is rotated in front of the
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lens. The carriage is motored so that the first aperture
position corresponds with the focal point of the lens 89.
The focus stage is motored inward, placing the focal
point inside the interior of the material to be drilled. The
laser is then pulsed, with some combination of pulse
power level and duration. As seen in Figure 4, the diam-
eter of aperture 70 at the top surface 66 is considerably
larger than the diameter of the aperture at the lower sur-
face 67. In order to achieve the desired topographical
configuration, two factors need to be measured and
controlled. First, the degree with which the lens is
focused into the interior of the workpiece increases the
cone angle 73, and second, increasing the power level
or pulse duration increases the depth and diameter.
Once an aperture of the proper diameter and taper is
achieved, the rotational drive and carriage drive can be
indexed to reposition the support member such that the
next intended hole position corresponds to the focal
point. The process is then repeated until the entire pat-
tern has been drilled. This technique is known as "per-
cussion"” drilling.

[0043] If the laser selected is of sufficient power, the
mandrel and carriage do not need to be stopped during
the laser pulse. The pulse can be of such short duration
that any movement of the workpiece during the drilling
process is inconsequential. This is known in the trade
as "fire-on-the-fly" drilling.

[0044] If the laser can recover rapidly enough, the
workpiece can be rotated at a fixed speed and the laser
pulsed once to create each hole. In a pattern such as
the one shown in Figure 5, the laser would normally be
pulsed to produce a complete column, the carriage
indexed to the next column position and the beam
pulsed for the next series of apertures.

[0045] One problem that may occur depending on the
type of material and density of the pattern of apertures,
is the introduction of a large amount of heat into a small
area of the forming surface. Gross distortion, and the
loss of pattern registration may result. Under some con-
ditions, major dimensional changes of the part results,
and the surface is neither cylindrical nor the right size. In
extreme cases, the tube may crack.

[0046] A preferred embodiment of the present inven-
tion, which eliminates this problem, uses a process
called defocused raster scan drilling.

[0047] In this approach, the pattern is reduced to the
smallest rectangular repeat element 41 as depicted in
Figure 8. This repeat element contains all of the infor-
mation required to produce the pattern in Figure 5.
When used like a tile and placed both end-to-end and
side-by-side, an overall pattern is the result.

[0048] This repeat element is further divided into a
grid of smaller rectangular units or "pixels” 42. Though
typically square, for some purposes, it is more conven-
ient to employ pixels of unequal proportions.

[0049] Each column of pixels represents one pass of
the workpiece past the focal position of the laser. This
column is repeated as many times as is required to
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reach completely around support member 80. Each
pixel where the laser is intended to create a hole is
black. Those pixels where the laser is turned off are
white.

[0050] To begin drilling at the top of the first column of
pixels in Figure 8, while the mandrel is turning at a fixed
rate, the laser is turned on, maintained et a constant
power level for 11 pixels and then switched off. These
pixels are counted by the rotational pulse generator 84
in Figure 7. The laser remains off for the next 14 units.
This laser off/on sequence is repeated for the first revo-
lution, at which point the mandrel is back to starting
position, carriage drive 93 has repositioned the carriage
one unit and the computer is ready to do column 43a.
[0051] During column number 43a, the laser has a
shorter "on time" (now 9 units) and longer "off time"
(now 16 units). The total number of on and off times is a
constant based on the pattern height.

[0052] This process is repeated until all of the columns
have been used over an entire revolution each; in the
case of Figure 8, there were 15 revolutions of the man-
drel. At this point, the process returns to the instructions
in column 43.

[0053] Note that in this approach, each pass produces
a number of narrow cuts in the material, rather than a
large hole. Because these cuts are precisely registered
to line up side-by-side and overlap somewhat, the
cumulative effect is a hole. In the pattern of Figure 8,
each hexagonal hole 44 actually requires 7 passes sep-
arated by a complete revolution, distributing the energy
around the tube and minimizing local heating.

[0054] If, during this drilling operation, the lens was
focused at the top surface of the material, the result
would be hexagonal holes with reasonably parallel
walls. The combination of raster scan drilling with the
defocused lens approach, however, produces the form-
ing surface of Figure 4.

[0055] In the present invention, the apertures 70 are
quite small and numerous. Typical patterns range from
800 to 1400 apertures per square inch.

[0056] Figure 9 is a known block diagram showing the
several steps in the process for producing the novel
apertured films of the present invention. The first step in
the process is to position a piece of thin, stretchable film
of thermoplastic polymer materials on a support mem-
ber (Box 1). The support member with the stretchable
film thereon is passed under high pressure fluid ejecting
nozzles (Box 2). The preferred fluid is water. The water
is transported away from the support member, prefera-
bly using a vacuum (Box 3). The film is dewatered, suc-
tion being preferred for this purpose (Box 4). The de-
watered apertured film is removed from the support
member (Box 5). Residual water is removed from the
apertured film, e.g. by applying a stream of air thereto
(Box 6). The apertured film is then rolled up to await use
as is or as a structural component of another product
such as a sanitary napkin, disposable diaper or wound
dressing (Box 7).
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[0057] Figure 10 is a diagrammatic view of an known
apparatus for continuously producing the apertured
films of the present invention. Apparatus 90 comprises
a backing member provided in the form of a conveyor
belt 91. Conveyor belt 91 is continuously moved in a
counterclockwise direction about a pair of spaced apart
rollers 92, 93 as is well-known. Disposed above con-
veyor belt 91 is a fluid supply manifold 95 connecting a
plurality of lines or groups 96 of orifices. Each group 96
of orifices includes at least one row of very small diam-
eter holes, there being thirty or more of such holes per
lineal inch in each row. Manifold 95 is equipped with
pressure gauges 97 and control valves 98 for regulating
the fluid pressure in each line or group of orifices.
Means (not illustrated in the drawings) are provided for
supplying water at an elevated temperature to manifold
95. Disposed beneath each orifice line or group is a suc-
tion member 99 for removing excess water during
processing and to keep the aperturing zone from flood-
ing. The starting film 67 to be formed into the apertured
film 68 of the invention is fed to the conveyor belt com-
prising the backing member. The starting film passes
under the group 96 of orifices where it is exposed to the
columnar streams of water being ejected from the ori-
fices. The pressure of the water columns being ejected
from the individual groups 96 of orifices can be set by
pressure control valves 98 to any desired pressure. The
pressure of the water supplied to the groups 96 of ori-
fices should be at least about 500 psig and may range
up to 1500 psig or even higher. In the process for mak-
ing apertured films of the present invention, it is pre-
ferred that the individual groups 96 of orifices eject
water at the same pressure. Though six fluid supplying
groups of orifices are shown in Figure 21, the number of
groups 96 of orifices is not critical, but will depend on
the thickness of the starting film, the speed of the con-
veyor belt, the pressures employed, the number of rows
of orifices in each group 96 of orifices, etc. After passing
between the columnar water jets and suction manifold
99, the apertured film 68 passes over an additional suc-
tion slot 99a to remove excess processing water there-
from. The conveyor belt comprising the backing
member may be made from relatively rigid material and
may comprise a plurality of slats. Each slat extends
across the width of the conveyor and has a lip on one
side and a slat engages the lip of an adjacent slat to
allow for movement between adjacent slats and to allow
for these relatively rigid slat members to be employed in
the conveyor configuration shown in Figure 21. Alterna-
tively, the backing member may be a woven screen hav-
ing high points which support the film and low points
into which the film is moved during processing.

[0058] Referring to Figure 11, there is shown a known
apparatus for making apertured films of the present
invention. Apparatus 100 comprises a rotatable drum
101. The drum has a honey-comb structure to allow for
the passage of fluids therethrough, rotates in a counter-
clockwise direction and carries a backing member in the
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form of an elongated cylinder or sleeve 103 placed over
its outer surface. Disposed about a portion of the
periphery of the drum is a manifold 105 connecting a
plurality of orifice strips 106 for applying water to a
stretchable thermoplastic starting film 107 carried on
the outer surface of sleeve 103. Each orifice strip com-
prises a row of very fine uniform circular holes. The
diameter of these holes should range from approxi-
mately 0.0127 cm (0.005 inch) to 0.0254 cm (0.010
inch). There may be as many as 50 or 60 holes per lin-
eal inch or more if desired. Water is directed under pres-
sure through the orifices, forming columnar streams
which impinge on the upper surface of the starting film
in a contact or aperturing zone below the orifice strips.
The distance from the orifice strips to the upper surface
of film 107 being processed is 1.90 cm (0.75 inch). The
pressure of the water supplied to the orifice strips is
controlled by pressure control valves 109, the pressure
being indicated by pressure gauges 110. The drum is
connected to a pump 112 to which a vacuum may be
applied to aid in removing water so as to keep the aper-
turing zone from flooding. In operation, the starting film
107 is placed on the backing member 103 and passed
counter-clockwise under the water ejecting orifice strips
106. As film 107 passes underneath the orifice strips, it
is formed into the apertured film of the invention.
[0059] The apertured tricot-like plastic film of the
present invention has a micro-hole size that is under 25
mils equivalent hydraulic diameter (EHD) and equiva-
lent circular diameter (ECD). The ECD data are
obtained from an image analyzer and is calculated in
accordance with the following formula:

ecn- [,
P

where A is equal to the area of the micro-hole. EHD is
calculated from the measured area and perimeter of
each micro-hole according to the formula:

A
EHD = 45,

where A equals the micro-hole area and P equals the
micro-hole perimeter. The average ECD ranges from
about 0.051 to 0.18 mm (2 to 7 mils) with the preferred
average being 0.13 mm (5 mils). The ECD coefficient of
variation (COV) ranges from 50 to 70 %. The EHD COV
is at least 40 %. COV is determined from the formula:

SD
mean

COvV =

x 100%,

where SD is the standard deviation.
[0060] The number of micro-holes per cm? ranges
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from 620 to 1,085 (4,000 to 7,000 per square inch) with
the preferred number being 930 micro-holes per cm?
(6,000 micro-holes per square inch). The area of the
micro-holes ranges from 2.58 to 4.52 mm2 (4000 to
7000 square mils). The open area of the film may be as
low as 1%. The thickness of the film ranges from 0.254
to 0.51 mm (10 to 20 mils) with the preferred bulk being
0.38 mm (15 mils). The number of wales ranges from 78
to 930 per cm? (500 to 6,000 per square inch). The
width of the fiber-like elements ranges from 0.0254 to
0.254 mm (1 to 10 mils) with the preferred range being
from 0.0254 t0 0.13 mm (1 to 5 mils). The length of the
fiber-like elements ranges from 0.254 to 12.7 mm (10 to
500 mils).

EXAMPLE 1

[0061] An apertured film of the present invention was
made by processing a starting film on the apparatus of
Figure 11. The starting film comprised a 40:60 (wi%)
blend of commercially available low density polyethyl-
ene and linear low density polyethylene. The starting
film had a thickness of 0.020 mm (0.8 mil) and was
embossed with a diamond pattern having 7 lines per
mm (165 lines per inch). Only 3 of the orifice strips 106
in the apparatus of Figure 11 were employed. Water at
71°C (160°F) was supplied to the three orifice strips at a
pressure of 93 bar (1350 psig). The line speed of the
apparatus was 45.72 m/minute (50 yards/minute) The
sleeve 103 had the topographical configuration shown
in Figure 4. The resulting apertured film has an open
area of 10%. The average ECD of the micro-holes in the
final film was 0.13 mm (5 mils). The COV of the ECD of
the micro-holes was 58%. The Frazier air permeability
of the apertured film was 0.92m®minute/cm? (350 cubic
feet/minute/sq. ft.) of film.

EXAMPLE 2

[0062] Example 1 was repeated except that the start-
ing film had a thickness of 0.024 mm (0.95 mil) and the
pressure at which water was supplied to the three orifice
strips was 83 bar (1200 psig). The resulting apertured
film had an open area of 5%. The average ECD of the
micro-holes in the film was 0.076 mm (3 mils). The COV
of the ECD of the micro-holes was 62%. There were
977 micro-holes per cm? (6,300 micro-holes per square
inch) and all of the micro-holes had an EHD under 0.64
mm (25 mils).

[0063] The films produced in the above examples
were lint free films suitable for use as a wiping cloth or
pouch cover. In addition, the film structure did not have
interstices to entrap fluid which provides clean/dry prop-
erties. The films had good aesthetics, fabric feel, effi-
cient fluid transport and softness.

[0064] The apertured films of the present invention
may be used as facing materials for absorbent products
such as disposable diapers, sanitary napkins, wound
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dressings, incontinent devices and the like.

[0065] When used as covering materials for sanitary
napkins, it is preferred that the micro-holes of the aper-
tured thermoplastic films of the present invention be suf-
ficient in number to provide an open area ranging from
about 1 to 15%, with the number of larger-sized holes
preferably being minimized. It is preferred that at least
fifty percent (50%) of the micro-holes comprising the
film have EHD's ranging between 0.013 and 0.64 mm
(0.5 and 25 mils). The COV of EHD of the micro-holes is
preferably at least 50%. Preferably, at least seventy-five
percent (75%) of the micro-holes have areas less than
10.2 mm? (400 square mils) and the coefficient of varia-
tion of micro-hole area should be at least 100%.

[0066] Referring to Figures 12 and 13, there is shown
a sanitary napkin 200 comprising an absorbent core
202 of wood pulp fibers, a thin, fluid-impermeable bar-
rier film 204 and a covering material 206 which may be
any of the apertured films of the invention. Preferably,
the covering material has the structure shown and
described herein with reference to Figures 1 and 2. Bar-
rier film 204, which may comprise, e.g. a thin film of pol-
yethylene, contacts the lower surface of absorbent core
202 and runs part way up the longitudinal sides of the
absorbent core. Covering material 206 has a length
somewhat longer than the length of the absorbent core
and is wrapped around the absorbent core and barrier
film as shown in Figure 13. The longitudinal edges of
the cover material are overlapped and sealed together
on the lower surface of the napkin in the usual manner.
In the embodiment illustrated, the cover material is
sealed ot itself at the ends 208, 210 of the sanitary nap-
kin. As illustrated in Figure 13, sanitary napkin 200 has
a layer of adhesive 212 for adhering the napkin to the
undergarment of the user. Adhesive 212 is protected
prior to use by a removable release strip 214.

[0067] While several embodiments and variations of
the present invention are described in detail herein, it
should be apparent that the disclosure and teachings of
the present invention will suggest many alternative
designs to those skilled in the art.

Claims

1. An apertured plastic film (10) having a tricot-like
texture, comprising:

a plurality of wales (12) extending in a first
direction;

a plurality of sloped side walls (14) extending
from each wale (12); and

a plurality of clusters (16) of irregular micro-
holes (18) defined by a network of fiber-like ele-
ments (20), each cluster (16) of irregular micro-
holes (18) being connected between at least
two of said sloped side walls (14), each of said
wales (12), side walls (14) and fiber-like ele-
ments (20) being integrally formed of stretcha-
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ble thermoplastic polymeric material,
characterized in that

said film (10) further includes a plurality of rows
of undulating ribs (22) extending in a second
direction transverse to said first direction and
each of said rows of undulating ribs (22) has a
network of said wales (12) connected with only
one of their ends to opposite sides of said ribs
(22).

The apertured film of claim 1 wherein said sloped
side walls (14) extend at variable depths below said
wales (12).

The apertured film of claim 1 wherein said side
walls (14) are non-uniform in shape.

The apertured film of claim 1, further comprising a
plurality of macro-holes (24) randomly dispersed
throughout said film.

The apertured film of claim 4 wherein said macro-
holes (24) are located on said wales (12) and on
said sloped side walls (14) at variable depths.

The apertured film according to claim 1 wherein
said fiber-like elements (20) have been drawn.

The apertured film according to claim 6 wherein
said fiber-like elements (20) have been drawn at
least 100 % as compared to adjacent regions of
said film which do not contain holes (18).

The apertured film according to claim 1 wherein
said micro-holes (18) have an area ranging from
6.45+10 mm? to0 6.45 < 102 mm?.

The apertured film according to claim 1 wherein the
micro-holes (18) have an equivalent circular diame-
ter (EHD) of less than 0.635 mm.

The apertured film according to claim 1 having an
open area from 5 % to 12 %, said open area being
provided by said micro-holes (18).

The apertured film according to claim 1 wherein the
fiber-like elements (20) have lengths ranging from
0.076 mm to 0.38 mm with a preferred range from
0.13 mmto 0.18 mm.

The apertured film according to claim 1 wherein the
fiber-like elements (20) have widths ranging from
0.025 mm to 0.25 mm.

An apertured film according to claim 1 wherein the
fiber-like elements (20) have thicknesses ranging
from 0.051 mm to 0.25 mm with a preferred range
from 0.1 mmto 0.2 mm.

10

15

20

25

30

35

40

45

50

55

EP 0 701 805 B1

14.

15.

16.

17.

18.

19.

16

The apertured film of claim 1 wherein the micro-
hole (18) has an equivalent circular diameter (ECD)
of less than 0.64 mm.

The apertured film of claim 1 wherein the micro-
holes (18) have an average equivalent circular
diameter (ECD) ranging from 0.051 mm to 0.18
mm.

The apertured film of claim 1 wherein the number of

micro-holes (18) range from 620 to 1085 per cmé.

The apertured film of claim 1 wherein the number of
wales (12) range from 310 to 930 cm?.

The apertured film of claim 1 wherein the micro-
holes (18) have a coefficient of variation of equiva-
lent circular diameter (ECD) greater than 40 % with
a preferred range from 50 to 70 %.

A method for forming an apertured film having a tri-
cot-like texture, comprising the steps of:

(a) providing a starting film (67) comprising
stretchable thermo-plastic polymeric material
and having an upper surface and a lower sur-
face;

(b) providing a backing member (64) compris-
ing a pattern of a plurality of peaks (68) and val-
leys (69) and a plurality of apertures (70), each
of said apertures (70) having a conical top por-
tion surrounded by a cluster of said peaks (68)
and valleys (69);

(c) supporting said starting film (67) on said
backing member (64) with the lower surface of
said film being in contact with the peaks (68) of
said backing member (64) and with the upper
surface of said film facing away from said back-
ing member (64);

(d) directing a fluid force against the upper sur-
face of said starting film (67) in a zone of con-
tact and at a pressure sufficient to cause the
formation of an apertured film having a plurality
of wales extending in a first direction, a plurality
of micro-holes (18) and a plurality of sloped
side walls (14) extending between said wales
(12) and micro-holes (18) at variable depths,
and a plurality of rows of undulating ribs (22)
extending in a second direction transverse to
said first direction wherein each of said rows of
undulating ribs (22) has a network of said
wales (12) connected with only one of their
ends to opposite sides of said ribs (22);

(e) moving said film from said contact zone;
and

(f) removing said apertured film from said back-
ing member (64).
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A method according to claim 19 wherein said fluid is
directed at the upper surface of said filmin the form
of columnar streams.

A method according to claim 19 wherein said fluid is
under pressure ranging from 35 bar to 110 bar.

A method according to claim 19 wherein said fluid is
water which is directed at the upper surface of said
film at a temperature of at least 32°C.

A method according to claim 22 wherein said water
is under pressure ranging from 35 bar to 110 bar.

An absorbent product comprising an absorbent
core covered with an apertured film, said apertured
film comprising a tricot-like film having a plurality of
wales (12), a plurality of micro-holes (18) and a plu-
rality of sloped side walls (14) extending between
said wales (12) and micro-holes (18) at variable
depths and a plurality of rows of undulating ribs (22)
extending in a second direction transverse to said
first direction, each of said rows of undulating ribs
(22) having a network of said wales (22) connected
with only one of their ends to opposite sides of said
ribs (22).

An absorbent product according to claim 24 which
is a wound dressing.

An absorbent product according to claim 24
wherein both major surfaces to said absorbent to
said absorbent core (202) are covered with said
apertured film.

An absorbent product according to claim 24 which
is a disposable diaper.

An absorbent product according to claim 24 which
is a sanitary napkin.

An absorbent product according to claim 27 or 28
further comprising a liquid impervious backing layer
(204) located adjacent one major surface of said
absorbent core (202).

Patentanspriiche

1.

Plastikfilm mit Offinungen (10), der eine trikotahnli-
che Struktur aufweist, mit

einer Vielzahl von Maschenstabchen (12), die
sich in einer ersten Richtung erstrecken;

einer Vielzahl geneigter Seitenwande (14), die
sich von jedem Maschenstébchen (12) erstrek-
ken; und

einer Vielzahl von Gruppen (16) unregelmaBi-
ger Mikrolécher (18), die von einem Netzwerk
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faserahnlicher Elemente (20) definiert werden,
wobei jede Gruppe (16) unregelmaBiger Mikro-
I6cher (18) mit wenigstens zwei der geneigten
Seitenwande (14) verbunden ist, jedes der
Maschenstébchen (12), Seitenwande (14) und
faserahnlicher Elemente (20) integral aus
dehnbarem thermoplastischen Polymermate-
rial geformt ist,

dadurch gekennzeichnet, daB3

der Film (10) weiterhin eine Vielzahl von Rei-
hen wellenférmiger Rippen (22) aufweist, die
sich in einer zweiten Richtung quer zu der
ersten Richtung erstrecken und

jede der Reihen wellenférmiger Rippen (22)
ein Netzwerk der Maschenstabchen (12) auf-
weist, die mit nur einem ihrer Enden mit gegen-
Uberliegenden Seiten der Rippen (22)
verbunden sind.

Film mit Offnungen nach Anspruch 1, bei dem die
geneigten Seitenwande (14) sich in verschiedene
Tiefen unterhalb der Maschenstabchen (12)
erstrecken.

Film mit Offnungen nach Anspruch 1, bei dem die
Seitenwande (14) in ihrer Form uneinheitlich sind.

Film mit Offnungen nach Anspruch 1, der weiterhin
eine Vielzahl von Makroléchern (24) aufweist, die
statistisch Uber den Film verteilt sind.

Film mit Offnungen nach Anspruch 4, bei dem die
Makrolécher (24) auf den Maschenstabchen (12)
und auf den geneigten Seitenwanden (14) in ver-
schiedenen Tiefen angeordnet sind.

Film mit Offnungen nach Anspruch 1, bei dem die
faserahnlichen Elemente (20) gezogen wurden.

Film mit Offnungen nach Anspruch 6, bei dem die
faserdhnlichen Elemente (20) um mindestens
100% im Vergleich zu benachbarten Bereichen des
Filmes, die keine Lécher (18) enthalten, gezogen
wurden.

Film mit Offnungen nach Anspruch 1, bei dem die
Mikrolécher (18) eine Flache im Bereich von 6,45 x
10 mm? bis 6,45 x 102 mm? aufweisen.

Film mit Offnungen nach Anspruch 1, bei dem die
Mikrolécher (18) einen equivalenten kreisiérmigen
Durchmesser (AKD) von weniger als 0,635 mm aui-
weisen.

Film mit Offnungen nach Anspruch 1, der eine
offene Flache von 5 % bis 12 % hat, wobei die
offene Flache durch die Mikrolécher (18) hergestellt
wird.
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Film mit Offnungen nach Anspruch 1, bei dem die
faserahnlichen Elemente (20) Langen im Bereich
von 0,076 mm bis 0,38 mm mit einem bevorzugten
Bereich von 0,13 mm bis 0,18 mm haben.

Film mit Offnungen nach Anspruch 1, bei dem die
faserahnlichen Elemente (20) Breiten im Bereich
von 0,025 mm bis 0,25 mm haben.

Film mit Offnungen nach Anspruch 1, bei dem die
faserahnlichen Elemente (20) Dicken im Bereich
von 0,051 mm bis 0,25 mm mit einem bevorzugten
Bereich von 0,1 mm bis 0,2 mm haben.

Film mit Offnungen nach Anspruch 1, bei dem das
Mikroloch (18) einen &quivalenten kreisférmigen
Durchmesser (AKD) von weniger als 0,64 mm aui-
weist.

Film mit Offnungen nach Anspruch 1, bei dem die
Mikrolécher (18) einen mittleren &quivalenten kreis-
férmigen Durchmesser (AKD) im Bereich von 0,051
bis 0,18 mm aufweisen.

Film mit Offnungen nach Anspruch 1, bei dem die
Anzahl der Mikrolécher (18) im Bereich von 620 bis
1085 pro cm? betragt.

Film mit Ofinungen (10), bei dem die Anzahl der
Rippenstabchen (12) im Bereich von 310 bis 930
pro cm? betragt.

Film mit Offnungen nach Anspruch 1, bei dem die
Mikrolécher (18) einen Abweichungskoeffizienten
des &quivalenten kreisférmigen Durchmessers
(AKD) von mehr als 40 % mit einem bevorzugten
Bereich von 50 bis 70% aufweisen.

Verfahren zum Formen eines Filmes mit Offnungen
mit einer trikotdhnlichen Struktur, das die Schritte
aufweist von:

(a) Bereitstellen eines Ansgangsfiimes (67),
der dehnbares thermoplastisches polymeres
Material aufweist und eine obere Oberflache
und eine untere Oberflache besitzt;

(b) Bereitstellen eines Tragerbauteiles (64),
das ein Muster mit einer Vielzahl von Gipfeln
(68) und Talern (69) und einer Vielzahl von Off-
nungen (70) aufweist, wobei jede der Offnun-
gen (70) einen konischen oberen Bereich hat,
der von einer Gruppe der Gipfel (68) und Taler
(69) umgeben ist;

(c) Unterstitzen des Ansgangsfilmes (67) auf
dem Tragerbauteil (64) mit der unteren Oberfla-
che des Filmes im Kontakt mit den Gipfeln (68)
des Tragerbauteiles (64) und mit der oberen
Oberflache des Filmes in abgewandter Rich-
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tung von dem Tragerbauteil (64);

(d) Richten einer Fluidkraft gegen die obere
Oberflache des Ansgangsfilmes (67) in einer
Kontaktzone und bei einem ausreichenden
Druck, um die Bildung eines Filmes mit Offnun-
gen hervorzurufen, der eine Vielzahl von Rip-
penstabchen, die sich in einer ersten Richtung
strecken, eine Vielzahl von Mikroléchern (18)
und eine Vielzahl von geneigten Seitenwéanden
(14), die sich zwischen den Rippenstabchen
(12) und Mikroléchern (18) in verschiedene
Tiefen erstrecken, und eine Vielzahl von Rei-
hen wellenférmiger Rippen (22), die sich in
einer zweiten Richtung quer zu der ersten
Richtung erstrecken, wobei jede der Reihen
wellenférmiger Rippen (22) ein Netzwerk der
Rippenstabchen (12) hat, die mit nur einem
ihrer Enden mit entgegengesetzten Seiten der
Rippen (22) verbunden sind, aufweist;

(e) Bewegen des Filmes aus der Kontakizone;
und

(f) Entfernen des Filmes mit Offnungen von
dem Tragerbauteil (64).

Verfahren nach Anspruch 19, bei dem das Fluid auf
die obere Oberflache des Filmes in Form s&ulenfér-
miger Stréme gerichtet ist.

Verfahren nach Anspruch 19, bei dem das Fluid
unter einem Druck im Bereich von 35 bar bis 110
bar steht.

Verfahren nach Anspruch 19, bei dem das Fluid
Wasser ist, das auf die obere Oberflache des Fil-
mes bei einer Temperatur von wenigstens 32°C
gerichtet ist.

Verfahren nach Anspruch 22, bei dem das Wasser
unter einem Druck im Bereich von 35 bar bis 110
bar steht.

Absorbierendes Erzeugnis, das einen absorbieren-
den Kern aufweist, der mit einem Film mit Offnun-
gen abgedeckt ist, bei dem der Film mit Offnungen
einen trikotdhnlichen Film mit einer Vielzahl von
Maschenstabchen (12), eine Vielzahl von Mikrol6-
chern (18) und eine Vielzahl von geneigten Seiten-
wanden (14), die sich zwischen den Maschen-
stéabchen (12) und Mikroléchern (18) in verschiede-
nen Tiefen erstrecken und eine Vielzahl von Reihen
wellenférmiger Rippen (22), die sich in einer zwei-
ten Richtung quer zu der ersten Richtung erstrek-
ken, wobei jede der Reihen wellenférmiger Rippen
(22) ein Netzwerk aus Maschenstabchen (12), die
mit nur einem ihrer Enden mit gegenlberliegenden
Seiten der Rippen (22) verbunden sind, aufweist.

Absorbierendes Erzeugnis nach Anspruch 24, das
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ein Wundverband ist.

Absorbierendes Erzeugnis nach Anspruch 24, bei
dem beide Hauptoberflachen am absorbierenden
Kern (202) mit dem Film mit Offnungen bedeckt
sind.

Absorbierendes Erzeugnis nach Anspruch 24, das
eine Einwegwindel ist.

Absorbierendes Erzeugnis nach Anspruch 24, das
eine Slipeinlage ist.

Absorbierendes Erzeugnis nach Anspruch 27 oder
28, das weiterhin eine flussigkeitsundurchlassige
Tragerschicht (204) aufweist, die angrenzend an
eine Hauptoberflache des absorbierenden Kernes
(202) positioniert ist.

Revendications

1.

Un film plastique a ouvertures (10) ayant une tex-
ture semblable & du tricot, comprenant :

¢ une pluralité de zébrures (12) s'étendant dans
une premiére direction ;

+ une pluralité de parois latérales inclinées (14)
s'étendant a partir de chaque zébrure (12); et

¢ une pluralité de groupes (16) de micro-trous
irréguliers (18) définis par un réseau d'élé-
ments semblables a des fibres (20), chaque
groupe (16) de micro-trous irréguliers (18)
étant relié entre au moins deux desdites parois
latérales inclinées (14), chacune desdites
zébrure (12), desdites parois latérales (14) et
desdits éléments semblables a des fibres (20)
étant fabriqué a partir de matériau thermoplas-
tique polymeére étirable,
caractérisé en ce que

+ ledit film (10) comprend en outre une pluralité
de rangées de cotes ondulantes (22) qui
s'étendent dans une seconde direction qui est
transversale par rapport a la premiére direc-
tion, et

¢ chacune desdites rangées ondulantes (22) a
un réseau desdites zébrures (12) qui n'est relié
au niveau que de l'une de leurs extrémités aux
cotés opposés desdites cotes (22).

Le film a ouvertures selon la revendication 1, dans
lequel lesdites parois latérales inclinées (14)
s'étendent a différentes profondeurs au-dessous
desdites nervures (12).

Le film a ouvertures selon la revendication 1, dans
lequel lesdites parois latérales inclinées (14) n'ont
pas une forme uniforme.
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Le film a ouvertures selon la revendication 1, com-
prenant en outre une pluralité de macro-trous (24)
qui sont dispersés de fagon aléatoire sur tout le
film.

Le film & ouvertures selon la revendication 4, dans
lequel lesdits macro-trous (24) sont situés sur lesdi-
tes zébrures (12) et sur lesdites parois inclinées
(14) a différentes profondeurs.

Le film & ouvertures selon la revendication 1, dans
lequel lesdits éléments semblables & des fibres
(20) ont été tirés.

Le film & ouvertures selon la revendication 6, dans
lequel lesdits éléments semblables a des fibres
(20) ont été étirés d'au moins 100 % par rapport au
régions adjacentes dudit film qui ne contiennent
pas de trous (18).

Le film a ouvertures selon la revendication 1, dans
lequel lesdits macro-trous (18) ont une superficie
comprise dans la gamme allant de 6,45 + 10"* mm?
46,45.102 mm?.

Le film & ouvertures selon la revendication 1, dans
lequel les micro-trous (18) ont un diameétre circu-
laire équivalent (EHD) inférieur a 0,635 mm.

Le film a ouvertures selon la revendication 1, ayant
une zone ouverte de 5 % a 12 %, ladite zone
ouverte étant fournie par lesdits micro-trous (18).

Le film & ouvertures selon la revendication 1, dans
lequel les éléments semblables a des fibres (20)
ont des longueurs allant de 0,076 mm & 0,38 mm,
une gamme préférée étant celle allant de 0,13 mm
a0,18 mm.

Le film a ouvertures selon la revendication 1, dans
lequel les éléments semblables a des fibres (20)
ont des largeurs comprises dans la gamme allant
de 0,025 mm a 0,25 mm.

Un film & ouvertures selon la revendication 1, dans
lequel les éléments semblables a des fibres (20)
ont des épaisseurs comprises dans la gamme
allant des 0,051 mm & 0,25 mm, la gamme préférée
allant de 0,1 mma 0,2 mm.

Le film & ouvertures selon la revendication 1, dans
lequel les micro-trous (18) ont un diamétre circu-
laire équivalent moyen (ECD) inférieur a 0,64 mm.

Le film a ouvertures selon la revendication 1, dans
lequel les micro-trous (18) ont un diamétre circu-
laire équivalent moyen (ECD) compris dans la
gamme allant de 0,051 mm a 0,18 mm.



16.

17.

18.

19.

23

Le film & ouvertures selon la revendication 1, dans
lequel le nombre de micro-trous (18) est compris

dans la gamme allant de 620 & 1.085 par cm?.

Le film a ouvertures selon la revendication 1, dans
lequel le nombre de zébrures (12) est compris dans
la gamme allant de 310 & 930 par cm?.

Le film a ouvertures selon la revendication 1, dans
lequel les micro-trous (18) ont un coefficient de
variation du diamétre circulaire équivalent (ECD)
supérieur a 40 %, la gamme préférée étant com-
prise entre 50 et 70 %.

Un procédé pour former un film a ouvertures ayant
une texture semblable a celle du tricot, comprenant
les étapes consistant a :

(a) fournir un film de départ (67) comprenant
un matériau polymére thermoplastique étirable
et ayant une surface supérieure et une surface
inférieure ;

(b) fournir un élément de soutient (64) compre-
nant un motif d'une pluralité de pics (68) et de
vallées (69) ainsi qu'une pluralité d'ouvertures
(70), chacune desdites ouvertures (70) ayant
une partie supérieure conique entourée par un
groupe desdits pics (68) et desdites vallées
69);

(c) soutenir ledit film de départ (67) sur ledit
élément de soutient (64), la surface inférieure
du film étant en contact avec les pics (68) dudit
élément de soutient (64) et la surface supé-
rieure dudit film n'étant pas orientée vers ledit
élément de soutient (64) ;

(d) diriger une force fluide contre ladite surface
supérieure dudit film de départ (67) au niveau
d'une zone de contact et avec une pression
suffisante pour entrainer la formation d'un film
a ouvertures ayant une pluralité de zébrures
s'étendant dans une premiére direction, une
pluralité de micro-trous (18) et une pluralité de
parois latérales inclinées (14) s'étendant entre
lesdites zébrures (12) et les micro-trous (18) a
des profondeurs variables, ainsi qu'une plura-
lité de rangées de cbtes ondulantes (22) qui
s'étendent dans une seconde direction qui est
transversale par rapport a ladite premiére
direction, dans laquelle chacune desdites ran-
gées de cotes ondulantes (22) a un réseau
desdites zébrures (12) qui n'est connecté qu'au
niveau de l'une de leurs extrémités aux cotés
opposés desdites cotes (22) ;

(e) déplacer ledit film de ladite zone de contact
; et

(f) retirer ledit film a ouvertures dudit élément
de soutient (64).
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Un procédé selon la revendication 19, dans lequel
ledit fluide est dirigé sur la surface supérieure dudit
film sous la forme de jets en colonne.

Un procédé selon la revendication 19, dans lequel
ledit fluide est soumis a une pression comprise
dans la gamme allant de 35 bar a 110 bars.

Un procédé selon la revendication 19, dans lequel
ledit fluide est de I'eau qui est dirigée sur la surface
supérieure dudit film a une température d'au moins
32°C.

Un procédé selon la revendication 22, dans lequel
ladite eau est soumise a une pression comprise
dans la gamme allant de 35 bars a 110 bars.

Un produit absorbant comprenant une partie cen-
trale absorbante recouverte d'un film a ouvertures,
ledit film a ouvertures comprenant un film sembla-
ble a du tricot et ayant une pluralité de zébrures
(12), une pluralité de micro-trous (18) et une plura-
lité de parois latérales inclinées (14) qui s'étendent
entre lesdites zébrures (12) et lesdits micro-trous
(18) a des profondeurs variables, ainsi qu'une plu-
ralité de rangées de cOtes ondulantes (22) qui
s'étendent dans une seconde direction qui est
transversale a ladite premiére direction, chacune
desdites rangées de cOtes ondulantes (22) ayant
un réseau desdites zébrures (22) relié seulement
au niveau de l'une de leurs extrémités aux cotés
opposés desdites cbtes (22).

Un produit absorbant selon la revendication 24, qui
est un pansement pour les plaies.

Un produit absorbant selon la revendication 24,
dans lequel les deux surfaces principales dudit
absorbant de ladite partie centrale absorbante
(202) sont recouvertes dudit film & ouvertures.

Un produit absorbant selon la revendication 24, qui
est une couche jetable.

Un produit absorbant selon la revendication 24, qui
est une serviette hygiénique.

Un produit absorbant selon la revendication 27 ou
28, comprenant en outre une couche de dessous
imperméable aux liquides (204) située en position
adjacente par rapport a I'une des surfaces principa-
les de ladite partie centrale absorbante (202).
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