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TITLE:
Absorbent §0r¥*»’cle;;and method for manufacturing \of an absorbent grtic/e .

TECHNICAL FIELD:

The present invention relates to an absorbent product such as an
incontinence pad, a sanitary towel, a panty liner or the like, comprising a
liquid-permeable top layer, a preferably liquid-impermeable bottom layer and
an absorbent core arranged between the top layer and the bottom layer.

The invention also relates to a method for the manufacture of an absorbent
product such as an incontinence pad, a sanitary towel, a panty liner or the
like, in conjunction with which the product is executed with a liquid-
permeable top layer, a preferably liquid-impermeable bottom layer and an
absorbent core arranged between the top layer and the bottom layer.

BACKGROUND ART:

In conjunction with the manufacture of absorbent products such as sanitary
towels, panty liners and incontinence pads, processes relating to the joining
together of materials of various kinds are usually performed. For example,
this may involve the manufacture of a liquid-permeable surface layer, which
can consist of a laminate with a nonwoven layer comprising synthetic or
natural fibres, which must be joined together with a wadding material. An
absorbent core is usually arranged under this laminate. A liquid-proof bottom
layer is then arranged under the absorbent core in a previously disclosed

manner.

Depending on what type of absorbent product is to be manufactured, the
various layers of material can be treated in various ways. For example, the
upper nonwoven layer may be perforated. The absorbent core can also be

provided, if required, with a superabsorbent material.

In conjunction with the manufacture of the absorbent product, it is also
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possible, in accordance with the prior art, to glue the surface layer and the
bottom layer together. This means that the. absorbent core and the wadding
material are then placed between the surface layer and the bottom layer

before this gluing process is carried out.

Ultrasound technology is used in addition in certain processes that are
arranged for the processing of absorbent products, for example in
conjunction with the joining together of two or more layers of material. This
technology is also previously disclosed and is suitable, for example, for
joining together the type of relatively thin material layers that are used in
absorbent products. In the case of such joining together, which is also
referred to as ultrasonic welding, a laminate can be formed by the actual

layers of material.

In conjunction with the manufacture of an absorbent product, a particular
requirement may be to join together a perforated nonwoven layer with a
wadding material so that a laminate of the aforementioned kind is formed. A
process of this kind can then be performed by means of ultrasonic welding,
that is to say without gluing. In order to complete the product, the absorbent
core must then be placed between the above-mentioned surface laminate
and the bottom layer, after which the bottom layer is glued securely to the

surface laminate.

Disclosed in patent document WO 99/49825 is a material laminate which
comprises a first material layer of a nonwoven material and a second layer of
material which consists of a wadding material. These two layers of material

are joined together by means of ultrasonic welding.

In those cases in which the absorbent core and the wadding material are of a
size that is significantly smaller than that of the surface layer and the bottom
layer, an absorbent product is then formed with a core that is relatively rigid,

but in which the parts of the surface layer and the bottom layer that are



WO 2007/069967 PCT/SE2005/001967

10

15

20

25

30

situated to the side of the rigid core can be perceived as weak and loose. A
further problem associated with such a product is that the seal along the
edges of the surface laminate is not always perfect unless a gluing operation
is carried out in this area. On the whole, the finished product may be
perceived as less attractive by the wearer. Against the background of the
foregoing, it can be established that the need exists for improved absorbent
products in which the above-mentioned problems can be eliminated.

DISCLOSURE OF INVENTION:
A principal object of the present invention is thus to solve the above-
mentioned problems and to make available an improved absorbent product

and an improved method for the manufacture of absorbent products.

The above object is achieved with a product of the kind referred to by way of
introduction, in which the top layer is joined together with a subjacent
admission material by means of ultrasonic processing, and the laminate that
is defined by the top layer and the admission material when these are joined
together includes a reinforcement executed by ultrasonic processing

essentially along its peripheral edge.

The object is also achieved by means of a method of the kind referred to by
way of introduction, which comprises: the joining together of the top layer
and a subjacent admission material by means of ultrasonic processing, and
the forming by means of ultrasonic processing of a reinforcement running
essentially along the peripheral edge of the laminate that is defined by the

top layer and the admission material when these are joined together.

Certain advantages are achieved through the invention. Firstly, it can be
noted that an attractive product is obtained without the weak and loose
edges, that is to say in the area outside the absorbent core. In addition, a
highly effective edge seal of the laminates is achieved, which are defined by

the top layer and the admission material when these are joined together,
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where the risk of any leakage and spread of liquid via their peripheral edge
can be minimized or eliminated. The invention is also capable, in the case in
which the joining together of the top layer and the admission material and the
sealing of the edges takes place in a single stage, of providing major
advantages of a process engineering nature, where in particular the welding
pattern for the admission material and the edge seal is "synchronized" in an
optimal fashion. In other words, the finished product will exhibit a high
degree of concordance with regard to the pattern of welding for the
lamination and the pattern of welding for the edge seal. This in turn provides
additional advantages in that the surface welding pattern and the edge seal
can be designed as a continuous pattern, which not least may be visually
appealing. The invention also provides simpler contour cutting of the finished

product without any loose fibres.

The invention also provides an advantage in relation to the prior art, in which
any seal between a surface material and an admission material - which can
be executed by means of a gluing procedure in a previously disclosed
fashion - can be less effective in respect of the admission characteristics of

the product.

It can be stated as a general rule that the invention provides advantages
from a combined process and design perspective, because it can be used to
form welded patterns and embossed areas that are both technically optimal
with regard to, for example, strength, and visually attractive. At the same
time, the invention permits a very effective manufacturing process in view of

the ability to perform two process stages simultaneously.

BRIEF DESCRIPTION OF DRAWINGS:
The invention is described below in conjunction with a preferred illustrative

embodiment and the accompanying drawings, in which

Figure 1 is a perspective view of an absorbent product in accordance
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with the present invention in a separated state;

Figure 2 is a perspective view of the absorbent product in a partially

assembled state; and

Figure 3 shows a view from above of the aforementioned product in the

completed state.

MODE(S) FOR CARRYING OUT THE INVENTION:

Figure 1 is a perspective view of an absorbent product 1 in accordance with
the present invention, viewed in its separated state. The product 1 comprises
a first covering layer in the form of a liquid-permeable top layer 2, which is
arranged on the side of the product 1 which, during use, is intended to face
towards the wearer, The product 1 also comprises a second covering layer in
the form of a liquid-impermeable bottom layer 3, which is arranged on the
side of the product 1 which, during use, is intended to face away from the
wearer. The product 1 also comprises an absorbent core 4 arranged

between the top layer 2 and the bottom layer 3.

The absorbent core 4 is appropriately manufactured from a suitable fibre
material in the form of natural or synthetic fibres with absorbent
characteristics, or a mixture or natural fibres and synthetic fibres or other
absorbent materials of a previously disclosed kind that are suitable for use in,
for example, sanitary towels, incontinence pads and panty liners. The
absorbent core 4 can also comprise a predetermined proportion, for example
40-60%, of superabsorbent material, that is to say polymer materials in the
form of particles, fibres, flakes or the like, which possess the ability to absorb
and chemically bind liquid equivalent to several times their own weight to
form an aqueous gel. This imparts a very high liquid-absorbent capacity to
the finished product 1.

It must also be noted that the absorbent core 4 can exhibit different forms,
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for example an essentially elongated and rectangular form, as can be
appreciated from Figure 1, or alternatively an even more irregular form. The
absorbent core 4 also preferably has rounded edges.

The liquid-permeable top layer 2 in accordance with Figure 1 preferably
consists of a fibrous material, for example a soft nonwoven material,
although alternatively it can consist of other materials or material laminates.
The top layer 2 is preferably fully or partially perforated, although
alternatively it can be entirely imperforate. The top layer 2 can appropriately
consist of a perforated plastic film, for example a thérmoplastic plastic
material such as polyethylene or polypropylene, or a mesh-like layer of
synthetic or textile material. Synthetic fibres, such as polyethylene,
polypropylene, polyester, nylon or the like are preferably used as nonwoven
material. Mixtures of different types of fibres can also be used for the
aforementioned nonwoven material. The invention is not, however, restricted
in principle to use only for top layers which consist of nonwoven material, but
can also be applied in conjunction with the processing of other materials, for

example films of thermoplastics such as polyethylene or polypropylene.

The invention can also be implemented with a top layer which consists of
different types of laminates or combinations of laminates. For example, the
top layer may consist of only a single laminate extending along the entire
surface of the product 1, or alternatively of a plurality of different laminates
which cover parts of the product 1. In the event that the product 1 consists of
a plurality of laminates, for example divided up into a plurality of longitudinal
parts having different laminate sections, these different laminate sections
can consist of different materials and can have different characteristics. For
example, each laminate section can then have different types of perforation,

hole positioning, dimensions, hydrophobicity, etc. The different laminate

sections can then be joined together by means of ultrasonic welding in a

previously disclosed fashion that is not described here in greater detail.
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The liquid-permeable top layer is preferably manufactured ffom a material
that exhibits characteristics such as dryness and softness during the time
when the absorbent product 1 is being worn, because this top layer is in
contact with the wearer's body. It is also desirable for the top layer to have a
soft and textile-like surface which remains dry, even in the event of repeated
wetting. The top layer can consist of a nonwoven material, for example, with
a soft and smooth surface, such as a spunbond material made from
polypropylene fibres. A perforated, hydrophobic nonwoven material may be
used in order to permit the surface that is closest to the wearer's body to be
kept dry, in conjunction with which openings are formed in the material that
are larger than the holes between the fibres in the material. In this way, liquid
can be led down through the perforated openings in the top layer to the
subjacent absorbent core. Other examples of materials for the top layer are
perforated plastic films such as a perforated polyester film. The top layer can
be joined together with the subjacent bottom layer and the absorbent core,
for example by means of adhesive, ultrasonic jointing or by means of some
form of thermal bonding. The top layer is preferably a perforated nonwoven
material with an opening density of 3-15, preferably 6-12 and most preferred
of all 7-9 openings/cm?,

In accordance with one preferred embodiment, the top layer contains small
perforations which surround the openings in the top layer for the purpose of
further increasing the intake of liquid and the acquisition characteristics. The
perforations in the top layer normally have a density in the range from 20-
500, preferably 70-250, and most preferred of all 120-170 perforations/cm?.

It is desirable for the thickness of the top layer to be as large as possible,
because a large thickness has a positive effect on the acquisition. A balance
is required, however, in order not to influence the softness of the material,
and for this reason a thickness in the range from 1.3 to 1.7 mm, and

preferably ca. 1.5 mfn, has been found to be appropriate.
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The top layer can also be a three-dimensional laminate of nonwoven and
plaétic film with a base weight of 42.5 gsm. The nonwoven material can be a
carded, thermally bonded material based 100% on polypropylene, with a
base weight of 18 gsm. The plastic film can be hydrophilic, pre-perforated
(with small holes) and manufactured from a mixture of polyethylene and
polypropylene, with a base weight of 22.5 gsm.

The nonwoven part of the top layer can also be a spunbond nonwoven
material, an airthru nonwoven material, a spunlace nonwoven
(hydroentangled) material, a meltblown nonwoven material, or a combination
of these. The raw material can be polypropylene (PP), polyethylene (PE)
polyester (PET), polyamide (PA), or a combination of these. If a combination
is used, this can be a mixture of fibres from different polymers, although each
fibre can also include different polymers (e.g. PP/PE bi-component fibres or
PP/PE copolymers). Where appropriate, the plastic film can consist of PE or
PP, PET, PLA or amyl (or, for that matter, any other thermoplastic polymer),

or a mixture or copolymers of the aforementioned polymers.

The perforated top layer can also be manufactured from a single layer of

material, such as a nonwoven material or a film (as described above).

The top layer can have an opening size of 1.6 to 3.2 mm in the direction of
the machine (longitudinal) and 0.9 to 2.3 mm in the transverse direction. The

opening size can be between 0.1 and 6.0 mm in diameter.

The openings in the top layer can be oval and slightly elongated in the
direction of the machine. The openings can be round/circular or oval in the

direction of the machine or the transverse direction.

The open surface in the top layer can lie in the interval between 2 and 60%,

preferably between 5 and 30%, and particularly preferred ca. 14%.



WO 2007/069967 PCT/SE2005/001967

10

15

20

25

30

The bottom layer 3 is preferably liquid-impermeable (or should at least
possess high resistance to penetration by liquid) and is thus so arranged as
to prevent any leakage of excreted fluid from the product 1. The bottom layer
3, on the other hand, may be executed so that it is vapour-permeable. For
this purpose, the bottom layer 3 may be manufactured from a liquid-
impermeable material which consists appropriately of a thin and liquid-proof
plastic film. For example, plastic films of polyethylene, polypropylene or
polyester can be used for this purpose. Alternatively, a laminate of nonwoven
and plastic film or other suitable material layers can be used as a liquid-proof
bottom layer 3. In a previously disclosed fashion, the under side of the
bottom layer 3 can be provided with beads of adhesive (not illustrated) or
some other previouély disclosed fastening means, which can then be utilized
for the attachment of the product 1 to an item of clothing. The product 1 can
also be provided with wings, that is to say folding flaps which, in a previously
disclosed fashion, are arranged along the sides of the product 1 and can be

utilized in conjunction with the attachment of the product 1.

The product 1 also includes a further layer of material in the form of an
admission material 5 (also referred to as an acquisition material) in
accordance with the embodiment in the form of a wadding material having an
appropriately selected thickness and elasticity, which is intended to be
positioned in this case between the absorbent core 4 and the top layer 2.
The admission material 5 possesses essentially the same dimensions as the
top layer 2, with the exception of its thickness, however, which can deviate
from the thickness of the top layer 2. It is also possible to establish that the
admission material 5 can consist of materials other than wadding materials.
For example, it may consist of a so-called airlaid material, which is usually
based on cellulose fibres. The admission material 5 can also incorporate
fibrous materials in order to impart a suitable, balanced rigidity to it. The
admission material 5 can also incorporate an appropriate quantity of

thermoplastic fibres in order to permit ultrasonic welding.
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The admission material can appropriately be a porous, elastic, relatively thick
layer of material, for example in the form of a fibrous wadding material, a
carded fibre wadding, a tow material, or some other kind of bulky and/or
resilient fibre material with a high instantaneous liquid intake capacity that is
capable temporarily of storing liquid before it is absorbed by the subjacent
absorbent core. The admission material can also be in the form of a porous
foam material. It can also consist of two or more layers of material. In
accordance with a preferred embodiment, the admission material can extend
towards the lateral edges of the product, that is to say it possesses
essentially the same form as the top layer. In this way, advantages can be

achieved in respect of liquid distribution, edge sealing, etc.

The product 1 is so arranged that the top layer 2 and the admission material
5 must be joined together to form a laminate in conjunction with the
manufacture of the finished product 1. The principles for joining together the
absorbent layer 1 will now be described, initially with reference to Figure 2.
The invention is based on the fact that processing by means of ultrasound
technology is utilized in conjunction with the manufacture of the product 1.
Such ultrasound devices are previously disclosed and are therefore not
described in detail here. Ultrasound devices can be arranged for processing
by means of ultrasound technology, for example in the form of welding,
embossing, cutting, perforating, or some other type of ultrasound processing.
In the embodiment that will now be described below, the ultrasound
processing that is utilized is of the type ultrasonic welding, that is to say the
joining together of two or more layers of material.

In the embodiment of the invention described here, an ultrasound device (not
illustrated) is used for the purpose of initially joining together, that is to say
laminating, the top layer 2 and the admission material 5. This joined laminate
consisting of the top layer 2 and the admission material 5 is indicated in
schematic fashion in Figure 2. The bottom layer 3 must also be joined to the

underside of the laminate, which consists of the top layer 2 and the
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admission material 5, in conjunction with which the absorbent core 4 must be
placed in the correct position on top of the bottom layer 3. Before this is
done, however, an operation is performed which represents a significant part
of the present invention, namely that the laminate which has just been
formed, that is to say consisting of the top layer 2 and the admission material
5, is also provided with an edge reinforcement 6, which preferably runs -
around the periphery 7 of the top layer 2 in accordance with what is indicated
schematically with broken lines in Figure 2. This edge reinforcement 6, which
also performs the function of a seal along the periphery 7 that is formed by
the top layer 2 and the inlet material 5, is executed with the help of the
aforementioned ultrasound device. The edge reinforcement 6 s
appropriately formed as a number of discrete welded points that are
manufactured in a previously disclosed fashion with the help of the
aforementioned ultrasound device and extends from the periphery 7 and
towards the inside of the product for a certain distance, for example in the

order of 2-6 mm.

It must be noted that the edge reinforcement 6 is preferably executed at the
same time as the top layer 2 and the admission material 5 are laminated
together. In other words, the ultrasound device is used preferably in such a
way that the lamination of the top layer 2 and the admission material 5 takes
place in the same process stage as the forming of the edge reinforcement 6.
On the one hand, a welded pattern 8 which preferably extends over at least
that part of the top layer 2 of the product 1 that is intended to cover the
absorbent core 4 and, on the other hand, the welded pattern 6 which runs
along the peripheral edge 7 of the top layer 2, are thus generated in this
process. The edge reinforcement 6 is also utilized during the procevss as a
seal in the form of an ultrasonic weld which bonds together fibres in the
admission material 5. This provides the invention with an advantage, in that

the material in these areas is more rigid.

The invention can be utilized during processes for the manufacture of
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absorbent products, both when the admission material 5 consists of a
material that is broader than the final form of the product 1 (which
accordingly requires that the laminate consisting of the top layer and the
admission material must be contour-cut along the lamination), and when the
admission material has the same form as the top layer (which is equivalent to
the top layer and the admission material having been formed in advance to

essentially the same outer form).

The edge reinforcement 6, that is to say the pattern of welded points that is
formed along the peripheral edge 7 of the product 1, can be uniform insdfar
as the same width and characteristics in the welded joint in other respects
are applicable around the whole of the periphery 7. Alternatively, different
parts of the periphery 7 can be given different types of welded joints, for
example a more widely diffused welded joint at certain points around the
periphery 7 than at other points around the periphery 7. Similarly, for
example, different welded patterns and welding depths can be applied
around different sections of the periphery 7.

The invention is not restricted to the execution of the lamination of the top
layer 2 and the admission material 5 in a single process stage, but can also
be implemented in such a way that this takes place in the form of two or

more consecutive process stages.

As a final stage in the manufacture of the product 1, the bottom layer 3 is
glued to the top layer 2 and the admission material 5, in conjunction with
which a layer of adhesive 9 is first applied to the top side of the bottom layer
3. The product 1 as a whole is then pressed together, in conjunction with
which precautions are taken to ensure that the absorbent core 4 has been
positioned in the correct way. Figure 3 shows a finished product 1 that has
been manufactured in accordance with the underlying principles of the
present invention. It can be appreciated from Figure 3 that the bottom layer 3

has then been joined together with the laminate, which in turn comprises the
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top layer 2 and the admission material 5, in conjunction with which the
absorbent core 4 is positioned between the admission material 5 and the
bottom layer 3. Other joining techniques can be used as an alternative
instead of the above-mentioned adhesive procedure, for example different

types of mechanical jointing.

The product 1 is specially designed in accordance with this embodiment for
use as an incontinence pad, although, as mentioned above, the principles of
the invention are not restricted to only this type of product. For example, the
invention is also suitable for use in the manufacture of products in the form of
sanitary towels and panty liners. As far as the physical design of the product
1 in accordance with the invention is concerned, it can be stated that it
preferably exhibits a form that is asymmetrical in relation to an imaginary
centre line that runs across the longitudinal direction of the product 1. This is
equivalent to the central part of the product 1 having a smaller width than its
rear part 1a (see Figure 3) and its front part 1b, and to its rear part 1a having
a smaller width than its front part 1b.

This asymmetrical form can be clearly appreciated from Figure 3.
Alternatively, the product 1 in accordance with the invention can have a form
resembling an hourglass, that is to say with a smaller width in its central area
than in its front and rear parts respectively, or an essentially T-shaped form.
The product 1 can also be given a physical form that is adapted to the use of

- athong by the wearer.

The invention offers advantages in particular in the case of an asymmetrical
form, in the sense that the edge along the front part 1b of the product 1 is
given reinforcing characteristics, since the front part 1b in fact has a width
that exceeds the width of the rear part 1a and can exhibit a tendency to
become loose and weak. This can lead in turn to the disadvantages

mentioned by way of introduction.
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As far as the dimensions of the product 1 are concerned, it is also true that a
relatively small absorbent product usually has a length of less than 22 cm
and a width of these than 8.5 cm. The invention is not restricted to any
specific dimensions, however, but can be adapted' with regard to its
dimensioning to the application in question. In one appropriate embodiment
as a panty liner, the length of the product 1 is in the order of 13-20 cm, and
its width (at its central part) is in the order of 4-6 cm. The product 1 can have

larger dimensions, for example, in an embodiment as an incontinence pad.

In summary, the invention is based on the formation of a surface laminate by
joining together the perforated nonwoven layer which forms the top layer 2
and the admission material 5 by means of ultrasonic welding. This surface
laminate is also provided with an edge reinforcement 6. It must be noted in
this case that the top layer 2 can consist of one or more layers of material
and must be capable of being welded by means of ultrasonic Welding. This in
turn calls for a certain minimum quantity of thermoplastic material in order to
permit the welding procedure. The bottom layer 3 is then glued in place, in
conjunction with which the absorbent core 4 is positioned in the correct

manner.

As mentioned above, the laminate that is formed by the top layer 2 and the
admission material 5 must include thermoplastic material in order to permit
ultrasonic welding. Furthermore, the welding of the laminate that is formed by
the top layer 2 and the admission material 5 offers an advantage in the

sense that the risk of unsealed edge parts and delamination can be

minimized.

The ‘invention is not restricted to what is indicated above, but different
embodiments are possible within the scope of the Patent Claims. For
example, the invention is not restricted to being utilized with any particular
type of absorbent product. Moreover, the invention can also be realized with

many types of material and material combinations. For example, the top
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layer 2 can consist of nonwoven material or a film material.
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CLAIMS:

1. Absorbent product (1), such as an incontinence pad, a sanitary towel,
a panty liner or the like, comprising a liquid-permeable top layer (2), a
preferably liquid-impermeable bottom layer (3) and an absorbent core (4)
arranged between the top layer (2) and the bottom layer (3), characterized in
that the top layer (2) is joined together with a subjacent admission material
(5) by means of ultrasonic processing, and in that the laminate that is defined
by the top layer (2) and the admission material (5) when these are joined
together includes a reinforcement (6) executed with ultrasonic processing

essentially along its peripheral edge (7).

2. Absorbent product (1) according to Claim 1, characterized in that the

top layer (2) consists at least partially of a perforated nonwoven material.

3. Absorbent product (1) according to Claims 1 or 2, characterized in that

the aforementioned absorbent core (4) comprises a superabsorbent material.

4. Absorbent product (1) according to one or other of Claims 1-3,
characterized in that the aforementioned admission material (5) consists of a

wadding material.

5. Absorbent product (1) according to one or other of Claims 1-4,
characterized in that it is designed with an asymmetrical, or alternatively an
essentially hourglass-shaped contour.

6. Method for manufacturing absorbent products (1) such as an
incontinence pad, a sanitary towel, a panty liner or the like, in conjunction
with which the product (1) is executed with a liquid-permeable top layer (2), a
preferably liquid-impermeable bottom layer (3) and an absorbent core (4)
arranged between the top layer (2) and the bottom layer (3), characterized in



WO 2007/069967 PCT/SE2005/001967

10

15

20

25

17

that the method comprises:

joining together of the top layer (2) and a subjacent admission
material (5) by means of ultrasonic processing, and

forming, by means of ultrasonic processing, of a reinforcement (6)
essentially along the peripheral edge (7) of the laminate that is defined by
the top layer (2) and the admission material (5) when these are joined

together.

7. Method according to Claim 6, characterized in that it comprises gluing
the aforementioned bottom layer (3) to the laminate that is defined by the top
layer (2) and the admission material (5) when these are joined together, in
conjunction with which the aforementioned absorbent core (4) is positioned

above the bottom layer (3).

8. Method according to Claims 6 or 7, characterized in that the
aforementioned joining together of the top layer (2) and the admission
material (5) takes place in the same process stage as the aforementioned
forming of the seal (6). -

9. Method according to Claims 6 or 7, characterized in that the
aforementioned joining together of the top layer (2) and the admission
material (5) and the aforementioned forming of the seal (6) take place in two

consecutive process stages.
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