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(57) ABSTRACT 

Three-dimensional formed films particularly useful as trans 
fer layers in absorbent articles comprise a base plane having 
land areas defining a plurality of protuberances having side 
walls and a bottom wall, a plurality of the protuberances 
having an aperture in Substantially at least one sidewall. In 
preferred embodiment, the film further comprises a plurality 
of capillaries, which can originate in the base plane or in a 
secondary plane spaced from the base plane. In preferred 
embodiments, the capillaries terminate in a common plane 
with the bottom surfaces of the protrusions. 
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TRANSFERLAYER FOR ABSORBENT 
ARTICLE 

BACKGROUND OF THE DISCLOSURE 

0001. The disclosure relates to formed films, more specifi 
cally three-dimensional formed films for use as transfer lay 
ers in absorbent articles. 
0002 Absorbent articles are articles that are generally 
used once or a limited number of times for the temporary 
collection of bodily fluids. Such articles include diapers, adult 
incontinent products, feminine hygiene products, bandages 
and similar articles. In general, these articles have a topsheet, 
which is positioned adjacent the skin of the user, a backsheet, 
which is opposite the topsheet and may, in use, be positioned 
adjacent to the clothes of the wearer, and an absorbent core 
positioned between the topsheet and the backsheet. In most 
instances, the topsheet is pervious to the bodily fluids and the 
backsheet is impervious to Such fluids, thus protecting the 
clothing of the wearer from leaks. The absorbent core is 
designed to collect and hold the bodily fluids until the article 
can be disposed of and changed with a fresh article. 
0003 Transfer layers, which are also known in the art as 
acquisition distribution layers or ADL’, have been used in 
absorbent articles. Both nonwoven webs and three-dimen 
sional formed films have found use as transfer layer in the 
past. A transfer layer is typically positioned between the 
topsheet and the absorbent core and generally improves the 
efficiency of the article to absorb and retain fluids. For 
example, transfer layers have been used to provide void vol 
ume, which serves as a temporary reservoir to collect and hold 
fluids until the fluids can be absorbed by the core. In addition, 
transfer layers have been employed to promote lateral flow of 
fluids in a direction generally parallel to the plane of the 
transfer layer, thereby permitting more of the core to be used 
to absorb fluids. See, for example, U.S. Pat. No. 4,324.247. 
0004 Transfer layers may also function to prevent or 
reduce rewet, which is a phenomenon in which fluids are 
released from the core and find their way back to the surface 
of the topsheet, thus “re-wetting the topsheet. Rewet creates 
an unpleasant damp feeling to the user of the article and is 
therefore is important to minimize or eliminate. Finally, 
transfer layers have been known to be used to reduce surface 
wetness on the topsheet by facilitating transfer of static fluids 
that would otherwise tend to remain on the topsheet surface 
and again create a damp, unpleasant feeling. 
0005. There is a continuing need for transfer layers that 
more effectively promote distribution of fluids over the absor 
bent core, provide more comfort for the wearer, reduce sur 
face wetness in the topsheet, and prevent or reduce rewet. 
There is also a need for transfer layers with less loft to reduce 
the overall thickness of absorbent article without loss of func 
tionality. 

SUMMARY OF THE DISCLOSURE 

0006. In one embodiment, the disclosure provides a 
formed film having a plurality of protrusions depending from 
said film, said protrusions defined by sidewalls and a bottom 
Surface, a plurality of said protrusions having an aperture 
located on at least one sidewall. 
0007. In another embodiment, the disclosure provides a 
formed film having a plurality of protrusions depending from 
said film, said protrusions defined by sidewalls and a bottom 
Surface, a plurality of said protrusions having an aperture 
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located on at least one sidewall, said film further comprising 
a plurality of apertured protrusions comprising capillaries. 
0008. In another embodiment, the disclosure provides a 
formed film having a plurality of protrusions depending from 
said film, said protrusions defined by sidewalls and a bottom 
Surface, a plurality of said protrusions having an aperture 
located on at least one sidewall, said film further comprising 
a plurality of apertured protrusions comprising capillaries, 
wherein the apertures in said capillaries is spaced further 
away from a major plane of said film as compared to the 
bottom surface of said protrusions. 
0009. These and other embodiments will be apparent from 
a reading of the detailed description, with reference to the 
drawings, and the appended claims. 

BRIEF DESCRIPTION OF THE FIGURES 

0010 FIG. 1 is a cross-sectional view of an absorbent 
article in accordance with an embodiment of the disclosure. 
0011 FIG. 2 is a sectioned view of a three-dimensional 
formed film in accordance with an embodiment, particularly 
illustrating a plurality of protuberances with an aperture in the 
sidewall thereof. 
0012 FIG. 3 is sectioned view of a three-dimensional 
formed film in accordance with an embodiment, particularly 
illustrating a plurality of protuberances with apertures in the 
sidewall and a plurality of capillaries. 
0013 FIG. 4 is a schematic plan view of an embodiment 
with protuberances and capillaries. 
0014 FIG. 5 is a schematic plan view of another embodi 
ment with protuberances and capillaries. 
0015 FIG. 6 is a cross-section of a multiplanar transfer 
layer with protuberances and capillaries originating from dif 
ferent planes in the film. 
0016 FIG. 7 is a schematic plan view of an embodiment of 
a multiplanar film having protuberances and capillaries origi 
nating from different planes in the film. 
0017 FIG. 8 is a schematic cross-sectional view of a form 
ing screen that can be used to create the transfer films. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

0018 Absorbent articles generally comprise atopsheet, an 
absorbent core, and a backsheet. The topsheet is on the body 
facing side of the absorbent article and typically comprises a 
liquid pervious material that allows liquid from an insult to 
transfer from the body-facing surface of the absorbent article 
to the absorbent core. The term “insult generally refers to an 
amount of a liquid or the act of adding a liquid on a topsheet 
of an absorbent article. An insult may occur during product 
use and during finished product testing. Consequently, "mul 
tiple insults’ occur when the same absorbent article is 
insulted more than once. The topsheet is typically in close 
proximity or even direct contact with the wearer's skin during 
use and is typically made of a soft material Such as a non 
woven material, an apertured film, or a combination of these 
materials made into a unitary composite. The topsheet is 
typically designed to retain a comfortable, dry feel to the 
wearer even after an insult. 
0019. The absorbent core absorbs the insult and retains the 
liquid while the absorbent article is in use. The absorbent core 
should adequately absorb an insult or multiple insults and 
substantially retain the insult until the absorbent article is 
removed and discarded. The storage capacity of the absorbent 
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core and the efficiency of distribution of an insult across the 
absorbent core determine the amount of liquid that may be 
held in the absorbent article. The absorbent material in an 
absorbent core may comprise any liquid absorbent material 
Such as, but not limited to, cellulose materials including 
fibers, cellular sponge or foam materials, Super absorbent 
materials, such as Superabsorbent polymers, hydrocolloidal 
materials, gel materials and combinations thereof. Particu 
larly useful absorbent materials are high absorbency gel-type 
materials which are generally capable of absorbing about 10 
to about 50 times their weight in fluid. It is within the con 
templated Scope of the present invention that one or more of 
these types of absorbent materials are useful in embodiments 
of the absorbent article of the present invention. In particular, 
in certain embodiments, the absorbent material may comprise 
a mixture of absorbent granular materials and finely chopped 
cellulose fibers. 
0020. The backsheet is positioned on the garment facing 
side or outside surface of the absorbent article. A backsheet 
may be a liquid impervious film that does not allow liquid to 
transfer from within the absorbent article to the exterior Sur 
face of the absorbent article or to the garment of the wearer. A 
breathable backsheet is impervious to liquid, yet allows water 
vapor to pass out of the absorbent article. This lowers the 
humidity felt by the wearer and to thereby increase the com 
fort to the wearer. 

0021. In accordance with the embodiments, the transfer 
layers are located between the topsheet and the absorbent 
core or between the backsheet and the absorbent core. A 
particular advantage of the transfer layers of this disclosure 
are the ability to occlude or obstruct a view of the absorbent 
core through the topsheet particularly when viewed from an 
angle of approximately 90° relative to the topsheet. 
0022. An insult may be considered to include a combina 
tion of both dynamic and stationary fluid. The dynamic fluid 
flows through the topsheet and transfer layer at the time of 
insult while the stationary fluid may be retained within a 
porosity of the topsheet or transfer layer. To remove the sta 
tionary fluid, a transfer layer must be capable of Sustaining 
z-direction wicking or capillary action. When the transfer 
layer is a three-dimensional formed film, Z-direction wicking 
or capillary action is accomplished by providing at least a 
portion of the apertures that are sufficiently small in diameter 
to achieve capillarity or capillary action. 
0023 Transfer layers inaccordance with the embodiments 
are films or film composites. As used herein, a “film refers to 
a thin polymer sheet or web. A film may be produced, for 
example, by extruding a molten thermoplastic polymer in a 
cast or blown extrusion process and may be further processed 
between rollers and cooled to form the web. Films can be 
monolayer films, coextruded films, and composite films, for 
example. Composite films may be produced by a coextrusion 
process or by bonding one or more films together. Composite 
films may also be produced with fibers, for example. 
0024. The transfer layers may be dimensionally described 
as having a machine direction, a cross direction, and a Z-di 
rection. The machine direction is defined by the direction in 
which the film passes through the manufacturing process. 
Typically, films are produced as long sheets or webs having a 
much longer length than width. In such a case, the machine 
direction is usually the length (also referred to as the x-direc 
tion) of the sheet. Perpendicular to the machine direction is 
the cross direction or transverse direction (also referred to as 
they-direction or width) of the sheet. The thickness of the film 
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(sometimes also referred in certain embodiments as loft or 
caliper of the film) is measured in the z-direction. 
0025 Three-dimensional formed films include a base 
plane forming the nominal thickness of the film, and include 
structures originating on the Surface of the film and protrud 
ing outwardly in the z-direction. The dimensions of these 
structures provide the film with a z-direction dimension that is 
greater than the nominal thickness of the film. They also 
provide the film with a secondary plane defined by the surface 
structures and spaced from the base plane of the film in the 
z-direction. The three-dimensional features of the three-di 
mensional formed films may be produced in an embossing 
process, a hydroforming process, or a vacuum forming pro 
cess, for example. All Such processes are well known in the 
art 

0026. A “multiplanar film is a three-dimensional formed 
film that has additional Surface structures that originate from 
both the base plane and the secondary plane of the film. For 
example, a formed film having a multiplanar structure may 
comprise a plurality of plateaus that are on the Surface of the 
film, the plateaus defining at least one additional plane of the 
film above or below the base surface. In certain embodiments 
of the multiplanar three-dimensional formed film, protuber 
ances may be formed on any or all of the available planes. 
0027. A three-dimensional apertured formed film is sim 
ply a formed film that has openings or apertures in the three 
dimensional structures. The size, spacing and other properties 
of the apertured three-dimensional structures are based upon 
the structure of a forming screen placed between the film and 
a source of the vacuum, for example, as described in U.S. Pat. 
No. 4,456,570 and U.S. Pat. No. 3,929,135. For apertured 
formed films, the z-direction dimension of the three-dimen 
sional structure is a function of the diameter of the three 
dimensional structure, which, in turn, is a function of the 
diameter of the apertures in the forming screen. For example, 
Smaller diameter structures typically have a smaller Z-direc 
tion dimension as compared to larger diameter structures. 
Other factors also contribute to the z-direction height of the 
three-dimensional features such as film composition, basis 
weight of the film, temperature of the film while being aper 
tured, as well as other process conditions and apparatus 
related factors. 
0028. The transfer layer may additionally comprise a 
laminate or composite structure. The terms “laminate' and 
“composite' are synonymous and refer to two or more sheet 
like members or webs joined together in a Surface-to-Surface 
relationship to form a unitary web. Laminates may be formed 
by coextrusion, or any number of lamination processes, 
including thermal lamination, adhesive lamination, ultra 
Sonic lamination, pressure lamination, extrusion coating, 
vacuum lamination and otherlamination techniques known in 
the art, and combinations thereof. 
0029. The transfer layers are made from polymeric mate 
rials which may be homopolymers, copolymers, block, graft, 
random and alternating copolymers, terpolymers, etc., and 
blends thereof. Furthermore, unless otherwise specifically 
limited, the term “polymer is meant to include all possible 
Stereochemical configurations of the material. Such as isotac 
tic, syndiotactic and random configurations. 
0030. For example, three-dimensional formed films may 
comprise at least one polymer selected from polyolefins (e.g., 
C2-C10 olefins such as polyethylene, polypropylene, etc.); 
polyesters; plastomers; polyamides (e.g., nylon):polysty 
renes; polyurethanes; vinyl polymers; acrylic and/or meth 
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acrylic polymers; elastomers (e.g., styrene block copolymer 
elastomers); polymers from natural renewable sources; bio 
degradable polymers; and mixtures or blends thereof. Prefer 
ably, the polymer is a thermoplastic polymer. 
0031 Additionally, any of a variety of fillers may be added 
to the polymers and may provide certain desired characteris 
tics, including, but not limited to, roughness, anti-static, abra 
sion resistance, printability, writeability, opacity, processing 
aids, sealing aids, UV stabilizers, and color. Such fillers are 
well known in the industry and include, for example, calcium 
carbonate (abrasion resistance), titanium dioxide (color and 
opacity) and silicon dioxide (roughness). 
0032 Referring to FIG. 1, absorbent article 10 comprises 
atopsheet 12, a core 14, a backsheet 16 and a transfer layer 15 
positioned between the core 14 and topsheet 12. The article 10 
has a body facing surface 13 which, in use, would be placed 
adjacent to or otherwise in close proximity with the skin of the 
user. The article 10 also has a garment facing surface 17 
which is opposite the body facing surface 13. The garment 
facing Surface 17, in use, would be in proximity to the gar 
ment of the user or to the environment if the absorbent article 
is a bandage, wound dressing, Surgical drape or the like. 
0033 Topsheet 12 comprises a fluid pervious material to 
allow fluids to enter the absorbent article 10. Topsheet 12 is 
generally an apertured film, Such as an apertured formed film, 
a nonwoven web, or composites. Backsheet 16 is generally 
fluid impervious to prevent leakage of fluids from the absor 
bent article. Films, nonwoven webs and composites are typi 
cally used for the backsheet. The absorbent core 14 is between 
the topsheet 12 and the backsheet 16 and comprises materials 
that can absorb and retain fluids that pass through the topsheet 
until the article is discarded. 
0034. An enlarged schematic side view illustration of an 
embodiment of a transfer layer 15 is shown in FIG. 2. The 
transfer layer 15 is a three-dimensional apertured formed film 
with a male side 27 and a female side 29. The transfer layer 15 
may be oriented in the absorbent article 10 with either the 
male side 27 or female side 29 facing the absorbent core 14. 
In many applications, the male side 27 of the transfer layer 15 
will face the absorbent core 14, but in some applications it 
may be desirable for the female side 29 to face the core. 
0035. The transfer layer 15 has a plurality of protuber 
ances 20 comprising side walls 21 and a bottom wall 22. A 
plurality of the protuberances 20 contain at least one sidewall 
21 having an aperture 28 therein. As used herein, the sidewall 
21 is the portion of a three-dimensional feature nominally 
perpendicular to the principal or base plane of the film and 
nominally parallel to the z-direction (indicated by arrow “Z” 
in FIG. 2). The bottom wall (also referred to as bottom sur 
face) 22 is Substantially unapertured. By providing an aper 
ture in the sidewall and leaving the bottom surface substan 
tially intact, the transfer layer 15 can provide fluid 
management and also provides nearly complete visual occlu 
sion of the absorbent core. The near complete visual occlu 
sion enables an absorbent article with improved masking 
properties to hide a soiled absorbent core, which is a benefit 
and desirable property to consumers. 
0036. It will be understood that the placement of the aper 
ture is not exact. Nor is the line of demarcation between the 
bottom surface and the sidewall always well defined. Accord 
ingly, in practice it may be that a portion of bottom Surface is 
apertured, even if most of the aperture is located in the side 
wall. For this reason, when we state that the bottom surface is 
substantially unapertured, we mean that no more than 10% or 
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12%, preferably no more than 5%, of the surface area of the 
bottom surface is occupied by the aperture. Similarly, when 
we state that the aperture is in the sidewall, we do not mean to 
imply that the 100% of the open area in the protuberance is in 
the sidewall portion. 
0037. In the embodiment shown in FIG. 2, the protuber 
ances 20 are generally conical. However, is it to be understood 
that the shape of the protuberances in embodiments of the 
transfer layer is not significant. In particular, the protuber 
ances may have a shape that is circular, oval, triangular, 
square, pentagonal, hexagonal, or any other desired shape. 
0038. The transfer layers of this disclosure, having aper 
tures in the sidewalls of the protuberance, allows for better 
control and flexibility of the z-direction dimension of the film. 
In particular, unlike the typical apertured three-dimensional 
formed film, the z-direction dimension of the transfer layers is 
determined by the depth (i.e., thickness) of the forming screen 
and not by the diameter of the opening in the screen corre 
sponding to the diameter of the protuberance. 
0039. Another embodiment of a transfer layer 40 is shown 
in FIG. 3. As in the embodiment of FIG. 2, the transfer layer 
40 of FIG. 3 comprises a female surface 29 and a plurality of 
protuberances 20 having sidewalls 21 and bottom wall 22 and 
apertures 28 in the sidewall 21. Unlike the prior embodiment, 
however, the transfer layer 40 includes a plurality of capillar 
ies 42 originating on the female Surface 29 and extending 
therefrom. Capillaries 42 comprise protuberances having 
sidewalls 43 and an aperture at the apex 44 of the protuber 
ance. The capillaries 42 promote removal of a static portion of 
the insult retained within the porosity of the topsheet by 
providing Sustained Z-direction wicking or capillary action of 
fluids that may present in the topsheet. This sustained Z-di 
rection wicking is accomplished by providing the capillaries 
42 with a diameter that is sufficiently small to achieve capil 
larity. 
0040. For sustained capillary action to occur, it is often 
necessary to provide some mechanism to remove fluids from 
the exit side of the capillary. One convenient mechanism in 
absorbent articles is to place the exit side of the capillary in 
intimate contact with the absorbent core. This has been diffi 
cult to execute in prior art transfer layers, however, particu 
larly in those transfer layers also containing larger diameter 
protuberances. Specifically, the larger diameter protuber 
ances, which are necessary to provide for rapid acquisition of 
the dynamic portion of an insult, would generally be of 
greater dimension in the Z-direction than the Smaller diameter 
capillaries. Accordingly, for the capillaries to make intimate 
contact with the core, the larger protuberances would need to 
be crushed for achieving intimate contact. This is, of course, 
contraindicated because it defeats the purpose of the larger 
protuberances. Accordingly, in prior art films, the capillaries 
would be suspended above the absorbent core in the void 
space and thus fail to provide for sustainable removal of 
liquid. 
0041. The apertures 28 of the plurality of larger protuber 
ances 20 may be any desired size. For example, the apertures 
28 of certain embodiments may have an average cross sec 
tional area greater than 0.2 mm and an average hydraulic 
diameter between 0.55 mm to 1.2 mm. The sidewalls 21 are 
nominally perpendicular to the film base plane and in most 
instances will be tapered from 0 to 25% measured from per 
pendicular to the base plane of the film or, in other embodi 
ments, from 0 to 10% taper. The capillaries 42 have an aver 
age diameter between 50 microns and 400 microns as 



US 2010/01 21298 A1 

measured on the female side of the capillary 42. The ratio of 
the hydraulic radius of the protuberances to the capillaries 
will generally exceed 3:1 and in most cases will be 4 or 5:1 or 
higher. Ratios of 10:1 or more are also common. 
0042. In certain embodiments, the average length of the 
capillaries 42 is greater than the average length of the protu 
berances 20. In other less preferred embodiments, the average 
length of the plurality of capillaries 42 is substantially the 
same (i.e., it 10%) as the average length of the protuberances 
20. In either case, the length of the capillaries 42 should 
preferably be chosen to provide Sustained wicking as dis 
cussed above. 

0043. In the embodiment shown in FIG. 3, the transfer 
layer comprises capillaries 42 and apertured protuberances 
20 which are larger than the capillaries 42 to yield a film with 
Substantially uniform Z-direction dimensions. The combina 
tion of larger protuberances 20 with small capillaries 42 that 
originate with intimate contact with the topsheet and termi 
nate at the apex 44 in intimate contact to the absorbent core or 
other intermediate layer allow the film to Sustain acquisition 
and distribution of both dynamic and stationary insult fluids. 
This property results in significant reduction in residual wet 
ness at the interface with the user's skin. Additionally, 
because the larger diameter apertured protuberances 20 have 
unapertured bottom Surfaces 22, the transfer layer also gives 
rise to improved masking, or occlusion of a Soiled absorbent 
core. Moreover, because the z-direction dimensions are fixed 
by the short capillary cone lengths, the transfer layer is sig 
nificantly reduced in thickness compared to conventionally 
apertured three-dimensional films. 
0044 FIGS. 4 and 5 are plan views of two embodiments of 
transfer layers comprising larger diameter protuberances 20 
and capillaries 42. In FIG.4, the transfer layer 40A comprises 
protuberances 20 which are substantially round in shape 
alternating with smaller capillaries 42. In the embodiment of 
FIG. 5, the transfer layer 40B comprises oval or elliptical 
shaped protuberances 20 with two capillaries 42 separating 
adjacent protuberances from one another. 
0045 Another embodiment of a transfer layer is shown in 
cross-section in FIG. 6. In this embodiment, the transfer layer 
comprises a multiplanar film 50 having protuberances 20 
with bottom surface 22 and sidewalls 21. An aperture 28 is 
located in at least one of the sidewalls 21. In addition, like the 
embodiment of FIG. 3, the transfer layer 50 includes a plu 
rality of capillaries 42 originating from the same planar Sur 
face 51 as the protuberances 20. As seen in FIG. 6, transfer 
layer 50 further includes a raised plateau forming a secondary 
planar surface 52 that is spaced from planar surface 51 in the 
z-direction. A plurality of capillaries 53 originate from the 
secondary planar Surface 52. In this embodiment, the planar 
Surface 51 is a continuous planar Surface whereas the second 
ary planar Surface 52 is discontinuous. 
0046 FIG. 7 shows a plan view of a transfer layer of 
similar embodiment to that of FIG. 6. In FIG. 7, the apertured 
protuberances 20 comprise oval shaped structures. Capillar 
ies 42 originate from the same planar Surface 51 as apertured 
protuberances 20. A cluster of capillaries 53 are located inter 
mediate the protuberances 20 and capillaries 42 in originate 
from a secondary planar Surface 52 which is a raised plateau 
relative to the planar surface 51. The number of capillaries 53 
located on any raised plateau, as well as the number of raised 
plateaus for a given area may be as desired for the particular 
application. 
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0047. With the geometry shown in FIG. 6, specifically the 
raised plateau with capillaries 53, the transfer layer 50 pro 
motes removal of a stationary portion of the insult retained 
within the porosity of the topsheet, especially a nonwoven 
topsheet (not shown). The z-direction difference between the 
planar Surface 51 and secondary planar Surface 52 may be any 
height difference that results in increased penetration of pla 
nar surface 52, and thus the female end of capillaries 53, of 
with the adjacent layer Such as a topsheet. For example, the 
difference in height of the planar surface 51 and secondary 
planar surface 52 may be between 25 and 200 microns, or 
preferably between 50 microns to 125 microns. 
0048. It is understood not all of capillaries 42 and capil 
laries 53 need terminate in the same plane. For example, 
depending on the specific construction of the absorbent core 
or other components of the article, the capillaries 42 may have 
a Z-direction depth that terminates above, at, or below the 
plane formed by the bottom surfaces 22 of the apertured 
protuberances 20. Similarly, the capillaries 53 may have a 
z-direction depth that terminates above, at, or below the plane 
formed by the bottom surfaces 22 of the apertured protuber 
ances 20. As described above, a sustainable removal of liquid 
from a topsheet is generally achieved by intimate contact of 
the apertured apex of the capillary with an adjacent layer Such 
as the absorbent core (not shown). In preferred embodiments 
the capillaries 42 and capillaries 53 will be sized to provide 
Such Sustained wicking action. 
0049. The transfer layers described herein may conve 
niently be manufactured using a vacuum forming process, as 
described above. With reference to FIG. 8, the profile of a 
screen used to make the transfer layers is illustrated in sche 
matic cross-section. The screen 60 comprises a body 61 hav 
ing a top surface 62 and a bottom surface 63. Screen body 61 
is usually made of metal or plastic, but may be of any Suitable 
Solid material. A passageway 64 originates in the top surface 
62 of screen 60 and extends downwardly toward bottom 
surface 63. The bottom of passageway 64 is off-set laterally 
from the top of the passageway, creating an S-shaped or 
Z-shaped bend 65 in the passageway 64. When a molten 
polymer is applied to the top surface 62 of screen 60 and 
vacuum applied to the bottom surface 63, the molten polymer 
will be drawn down into passageway 64. As the molten poly 
mer film is drawn into passageway 64, the polymer will 
conform to the general shape of the passageway, including the 
S-shaped bend 65, thus forming a generally horizontal Surface 
that forms the bottom surface 22 of three-dimensional protu 
berances 20 in FIGS. 2-7. Upon application of sufficient 
vacuum, the film will burst, forming an aperture Substantially 
in the sidewall of the protuberance. 
0050 Screen 60 in the embodiment of FIG. 8 further com 
prises a second passageway 66 which in the embodiment 
shown is a Substantially straight passageway extending from 
top surface 62 to bottom surface 63 of screen body 61. As 
vacuum is applied to the bottom surface 63 of screen body 61, 
a molten film applied to the top surface 62 will be drawn into 
the passageway 66 and, if Sufficient vacuum is applied, the 
film will rupture at or near the bottom surface 63 of screen 
body 61. Thus, passageway 66 will cause the formation of the 
capillaries, such as capillary 42 of FIGS. 3-7. 
0051. Any design or pattern may be formed to produce 
embodiments of the transfer layer. Any ratio of large three 
dimensional features to capillaries may be used. Depending 
on the applications, more or fewer capillaries may be desired 
as compared to the embodiments illustrated in the Figures. 
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0052. It is to be understood that although this disclosure 
describes several embodiments, various modifications known 
to those skilled in the art may be made without departing from 
the invention as described in the specification and claims 
herein. 

1. A three-dimensional formed film comprising protuber 
ances, each protuberance having sidewalls and a bottom wall 
disposed Substantially perpendicular to the sidewalls, a plu 
rality of the protuberances having an aperture in Substantially 
at least one sidewall. 

2. The three-dimensional formed film of claim 1, further 
comprising a plurality of capillaries. 

3. The three-dimensional formed film of claim 2, wherein 
at least some of the capillaries originate from a commonplane 
with the protuberances. 

4. The three-dimensional formed film of claim 3, wherein 
the capillaries terminate in a common plane with the bottom 
Surfaces of the protuberances. 

5. The three-dimensional formed film of claim 2, wherein 
the at least Some of the capillaries originate from a plane 
different from the protuberances. 

6. The three-dimensional formed film of claim 5, wherein 
the capillaries terminate in a common plane with the bottom 
Surfaces of the protuberances. 

7. The three-dimensional formed film of claim 1, wherein 
the film comprises a raised plateau region and wherein a first 
plurality of capillaries originate from said raised plateau 
region. 

8. The three-dimensional formed film of claim 7, wherein 
the plateau region is raised relative to a base plane of the film, 
and wherein the protuberances and a second plurality of cap 
illaries originate from said base plane. 

9. The three-dimensional formed film of claim 8, wherein 
the first plurality of capillaries, the second plurality of capil 
laries and the bottom surface of the protrusions all terminate 
in a common plane. 

10. The three-dimensional formed film of claim 2, wherein 
the capillaries have an average diameter between 50 microns 
and 400 microns. 

11. The three-dimensional formed film of claim 1, wherein 
the bottom wall of said protuberance is substantially unaper 
tured. 
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12. The three-dimensional formed film of claim 1, wherein 
the apertures have an average hydraulic diameter between 
0.55 mm and 1.2 mm. 

13. The three-dimensional formed film of claim 1, said film 
comprising a thermoplastic polymer. 

14. The three-dimensional formed film of claim 13, 
wherein the thermoplastic polymer is selected from polyole 
fins made from olefin monomers having up to 10 carbon 
atoms; polyesters; plastomers; polyamides (e.g., nylon):poly 
styrenes; polyurethanes; vinyl polymers; acrylic and/or meth 
acrylic polymers; elastomers (e.g., styrene block copolymer 
elastomers); polymers from natural renewable sources; bio 
degradable polymers; and mixtures or blends thereof. 

15. The three-dimensional formed film of claim 1, wherein 
at least a portion of the formed film is hydrophilic. 

16. The three-dimensional formed film of claim 1, wherein 
the formed film comprises two layers, wherein each layer 
comprises a thermoplastic polymer. 

17. The three-dimensional formed film of claim 1, wherein 
the protuberances originate from a base plane comprising and 
further comprising a plurality of capillaries, at least a portion 
of the capillaries originating from a secondary plane, said 
secondary plane being spaced from the base plane in the 
Z-direction. 

18. The three-dimensional formed film of claim 17, 
wherein the base plane comprises continuous lands defining 
said protuberances and wherein said secondary plane com 
prises an elevated plateau of discontinuous lands defining 
said capillaries. 

19. An absorbent article, comprising atopsheet; an transfer 
layer; an absorbent core; and a backsheet; wherein the trans 
ferlayer comprises a three-dimensional formed film compris 
ing protuberances, each protuberance having sidewalls and a 
bottom wall disposed substantially perpendicular to the side 
walls, a plurality of the protuberances having an aperture in 
substantially at least one sidewall. 

20. The absorbent article of claim 19, wherein the film 
further comprises a plurality of capillaries, wherein the cap 
illaries terminate in a common plane with the bottom Surfaces 
of the protrusions. 


