WO 20097067059 A1 | I} I 1KV 0000 0O OO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization |
International Bureau '

(43) International Publication Date
28 May 2009 (28.05.2009)

' 0 T 0 0

(10) International Publication Number

WO 2009/067059 A1l

(51) International Patent Classification:
AGIF 13/45 (2006.01) AGIF 13/537 (2006.01)
AGIF 13/535 (2006.01)

(21) International Application Number:
PCT/SE2007/050874

(22) International Filing Date:

20 November 2007 (20.11.2007)
(25) Filing Language: English
(26) Publication Language: English

(71) Applicant (for all designated States except US): SCA HY -
GIENE PRODUCTS AB [SE/SE]; S-405 03 Goteborg

(SE).

(72) Inventors; and

(75) Inventors/Applicants (for US only): GUSTIN
BERGSTR(")M, Maria [SE/SE]; Brunnsbacken 2,

S$-430 93 Hilso (SE). HAKANSSON, Carin [SE/SE];
Kopparésvigen 9, S-427 38 Billdal (SE). LJUNGBERG,

(74)

(31

(84)

Paulina [SE/SE]; Angtegsgatan 6, S-416 56 Géteborg
(SE).

Agent: VALEA AB; Lindholmspiren 5, S-417 56 Gote-
borg (SE).

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ,BA, BB, BG, BH, BR, BW, BY, BZ, CA, CH,
CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG,
ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, 1L,
IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK,
LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW,
MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL,
PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, SV, SY,
TJ, T™M, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
M, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,

[Continued on next page]

(54) Title: SHAPED ABSORBENT ARTICLE

x Fig.1

(57) Abstract: The invention provides
an absorbent core for an absorbent article.
The absorbent core comprises an upper
absorbent core and a lower absorbent core.
An acquisition layer is located between
said upper and said lower absorbent cores
in the thickness (Z) direction 5 of the
core. The upper absorbent core comprises
an opening and fold indications. The
relative dimensions and positioning of
the core components allows it to adopt a
double- bowl shape. The invention also
provides an absorbent article comprising
said absorbent core.

FIRST QUALITY 1004



WO 2009/067059 A1 I 0000000 00000 A

FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL, PL.,, Published:
PT, RO, SE, SI, SK, TR), OAPI (BE, BJ, CF, CG, CI, CM, —  with international search report
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).



10

15

20

25

30

WO 2009/067059 PCT/SE2007/050874

SHAPED ABSORBENT ARTICLE

TECHNICAL FIELD

The present invention relates to an absorbent core for an absorbent article which is
capable of adopting a predetermined three-dimensional shape when subject to pressure
in the width direction. The invention also relates to an absorbent article comprising said

core.

BACKGROUND OF THE INVENTION

Disposable absorbent articles such as diapers, sanitary napkins, incontinence guards and
panty liners are used to absorb and manage bodily exudates such as urine, menses or
faeces. They can be manufactured so as to adopt a particular shape in use. Such
shaped articles can provide improved security against leakage, as their form matches that

of the wearer when in use.

For example, WO 97/17920 and GB 2 289 419 describe disposable liquid-absorbent
articles in which pre-stressed curved elastic members are applied across the absorbent
body. The elastic members deform the article in use to form a basin-type shape.

GB 2289 417 describes an absorbent article having elastic means extending along the
entire length of the article which define an outwardly convex curved path on either side of
the longitudinal axis, so that the article adopts a bowl shape in use. GB 2 095 561
describes a disposable diaper having elastic strips 34, 36. A portion of each elastic strip
overlies, and is bonded to, the pad.

WQO97/17920 describes an absorbent article (e.g. incontinence guard) which has two or
more curved elastic members arranged so as to provide the article with a bowl-shape. SE
520 411 shows an absorbent article (e.g. incontinence guard) having elastic threads
above the core and elastic threads in the seams. US 5,295,988 illustrates an absorbent
article which has elastic material located under both the core and the seams. US
4,988,344 discloses an absorbent article with multiple layers.
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Absorbent articles which adopt a particular shape in use may provide improved fit, yet
may also have problems handling large amounts of bodily waste, or rapid insults of bodily
waste. There remains a need for improved absorbent articles which are designed to
adopt a particular shape in use, said shape being able to receive, distribute and store
large amounts of bodily waste rapidly and effectively. It is also advantageous that such
absorbent articles can be manufactured in a simple, adaptable, cost-effective way.

SUMMARY OF THE INVENTION

The invention provides an absorbent core for an absorbent article. The absorbent core
extends in the length (Y), width (X) and thickness (Z) directions. The absorbent core
comprises an upper absorbent core and a lower absorbent core. The upper core has an
extension in the X-direction which is greater than that of the lower absorbent core in at
least a region thereof.

An acquisition layer is located between said upper and said lower absorbent cores in the
thickness (Z) direction, in at least said region, said acquisition layer having an extension in
the X-direction which is less than that of the upper core in at least said region. The upper
absorbent core comprises an opening located in at least said region, such that the
opening in the upper absorbent core overlies both the acquisition layer and the lower
absorbent core.

The upper core comprises fold indications which have their greatest extension
substantially in the length direction (Y) and which are located between the opening and
the edges of the upper core in the width direction (X) of the core.

The structure of the absorbent core allows it to adopt a "double-bowl” shape when subject
to compression in the width (X) direction. The double-bowl shape is adopted at least in
the region. This double-bowl shape is able to receive, distribute and store large amounts
of bodily waste rapidly and effectively.

The opening in the upper core is suitably located in the centre of the upper core in the
width (X) direction.

The absorbent core according to the invention may additionally comprise a resilient

forming element which underlies at least the opening in the upper absorbent core. The
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forming element is preferably located between the acquisition layer and the lower
absorbent core. At least in the said region, the forming element has an extension in the
width (X) direction which is less than the extension in the width (X) direction of the upper
absorbent core, and the extension in the width (X) direction of the lower absorbent core.

Applying pressure to the core in the width (X) direction causes it to adopt a double-bowl
shape — a first bowl (A) which is defined by the curvature of the upper core and a second
smaller bowl (B) contained within the first bowl (A) which is defined by the opening in the

upper core.

The present invention also provides an absorbent article comprising the absorbent core of
the invention, said absorbent article extending in the length (Y), width (X) and thickness
(Z) directions. The absorbent article typically comprises a liquid-permeable topsheet and
a liquid-impermeable backsheet. The liquid-permeable topsheet and liquid-impermeable
backsheet may extend beyond the absorbent core in at least the width (X) direction and
be joined to one another in the area outside the absorbent core to form an edge-seam.

The absorbent article may additionally comprise two elastic members, each elastic
member having a major extension in the length (Y) direction of the article and a minor
extension in the width (X) direction of the article. Each elastic member extends along one
longitudinal edge of the upper absorbent core such that — along a major portion of the
extension of the elastic members in the length (Y) direction — the elastic members overlie
both the upper absorbent core and the edge-seam in the width (X) direction.

The elastic members can overlie both the upper absorbent core and the edge-seam in the
width (X) direction along substantially their entire extension in the length (Y) direction. he
elastic members are preferably located on the wearer-facing side of the upper core. The
elastic members may overlie both the upper absorbent core and the edge-seam to a
substantially equal extent in the width (X) direction.

DEFINITIONS

The term “upper”, when used in reference to a component of the present invention is used
to describe components which lie closer to the wearer's body when in use. Similarly, the
term “lower” when used in reference to a component of the present invention is used to

describe components which lie further from the wearer’s body when in use.
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Within the context of the present invention, the term “disposable” is used to describe an
article which is not intended to be cleaned or reused, but is rather discarded after use.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be more closely described with reference to the enclosed Figures,
in which:
Figure 1 is a plan view of an absorbent core according to the invention, seen from
the upper core.
Figure 2 is a cross-sectional view along the line Il-1l in Figure 1 when the core is
not compressed in the width direction X.
Figure 3 is a cross-sectional view along the line II-1l in Figure 1 when the core is
compressed in the width direction X.
Figure 4 is an exploded 3-D view of the absorbent core of Figure 1.
Figure 5 shows an alternative embodiment of the forming element 60.
Figure 6 is a plan view of an absorbent article comprising the absorbent core of
the invention.
Figure 7 is a cross-sectional view along the line V-V in Figure 4 when the article is
not compressed.
Figure 8 is a cross-sectional view along the line V-V in Figure 4 when the article is
compressed in the width direction X.
Figure 9 shows an apparatus for measuring the stiffness of an absorbent article
Figure 10 is a plot showing stiffness measurements for various absorbent articles.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Figure 1 shows an absorbent core 10 for an absorbent article 100. The absorbent core 10
is the component of the absorbent article 100 which receives and contains most liquid and
other bodily exudates and can be of any conventional kind. As such, it typically comprises
absorbent material. Examples of commonly-occurring absorbent materials are cellulosic
fluff pulp, tissue layers, highly-absorbent polymers (so called superabsorbent polymers,
SAP), absorbent foam materials, absorbent nonwoven materials or the like. It is common
to combine cellulosic fluff pulp with superabsorbents in an absorbent body. It is also

common to have absorbent cores comprising layers of different material with different
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properties with respect to liquid receiving capacity, liquid distribution capacity and storage
capacity. The thin absorbent cores, which are common in for example baby diapers and
incontinence guards, often comprise a compressed mixed or layered structure of
cellulosic fluff pulp and superabsorbent. The size and absorbent capacity of the absorbent
core 10 may be varied to be suited for different uses such as for infants or for incontinent
adults.

The absorbent core 10 extends in the length (Y), width (X) and thickness (Z) directions, as
shown in Figure 4. Typically, the absorbent core 10 has a total length measured in a flat
outstretched state of between 120 and 800mm, a total width of between 40 and 250mm
and a total thickness of between 3 and 25mm.

The absorbent core 10 has a layer structure comprising two cores — an upper absorbent
core 20 located on the wearer-facing side of the absorbent core 10 and a lower absorbent
core 30 located on the garment-facing side of the absorbent core 10. The upper and
lower absorbent cores 20, 30 are separate entities, i.e. they are manufactured separately
and placed on top of one another afterwards. The invention does not include unitary
absorbent cores 10 in which certain regions or areas may be considered as being "upper”
or "lower”. The upper and lower cores 20, 30 may independently have any shape in the
X-Y plane, such as oval, rectangular or hourglass-shaped. Each core preferably has a
thickness in the Z-direction which tapers from the middle of the core towards the edges.
The maximum thickness in the Z-direction of each of the upper core 20 and the lower core
30 suitably lies between 2 and 20mm. The upper and lower cores 20, 30 typically
comprise the absorbent material described above, which may be the same or different in
the upper and lower cores. However, the lower core 30 usually has a higher absorbent
capacity than the upper core 20, which can be achieved e.g. by using more
superabsorbent polymer or more cellulosic fluff pulp.

In at least a region 50 of the length of the core 10, the upper core 20 has an extension in
the X-direction which is greater than that of the lower absorbent core 30. Suitably, the
upper absorbent core 20 is 1.2 - 3 times the width of the lower absorbent core 30,
preferably 1.2 - 2.5 times and most preferably 1.2 — 2.0 times the width of the lower
absorbent core 30 at a given point. The absorbent core 10 illustrated in Figure 1 shows
an upper core 20 with an extension in the X-direction which is greater than that of the

lower core 30 over the entire length of the core 10 — this is a preferred embodiment.
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Indeed, the upper core 20 may even have an extension in both the X- and Y-directions
which is greater than that of the lower core 30 (also shown in Figure 1). However, it is
essential for obtaining the required bowl form that — in at least a region 50 of the length of
the core 10 — the upper core 20 has an extension in the X-direction which is greater than
that of the lower absorbent core 30.

The aforementioned region 50 defines an area extending primarily in the length direction
(Y) in which the required double-bowl form is created when pressure is applied to the
longitudinal edges of the upper absorbent core 20. The region 50 may extend over the
entire length of the core 10 in the Y-direction. However, the region 50 may only extend
over a portion of the extension of the core 10 in the length direction (Y), such as e.g.
between 10% and 80%, preferably between 15% and 70%, more preferably between 20%
and 50% of the extension of the core 10 in the Y-direction. Preferably, the region 50 is
centred about a line extending in the width (X) direction which is located at one third of the
length of the core 10.

An acquisition layer 40 is located between said upper 20 and said lower 30 absorbent
cores in the thickness (Z) direction. The acquisition layer 40 acts to receive liquid rapidly,
to temporarily hold it and to distribute it evenly to the upper and lower absorbent cores 20,
30. As such, it typically does not comprise any superabsorbent materials as described
above, but suitably comprises fibrous materials, such as e.g. synthetic fibres.

The acquisition layer 40 is located in at least said region 50, and may be located along the
entire length of the core 10. At least in region 50, the acquisition layer 40 has an
extension in the X-direction which is less than that of the upper core 20. As shown in
Figure 1, the acquisition layer 40 may have an extension in the X-direction which is less
than that of the upper core 20 over the entire length of the acquisition layer 40. The
acquisition layer 40 may have any shape in the X-Y plane, such as oval, rectangular or
hourglass-shaped. It preferably has a thickness in the Z-direction which is the same
across the entire layer. The thickness of the acquisition layer 40 in the Z-direction is
preferably between 0.5 and 7mm.

The upper absorbent core 20 comprises an opening 21, as shown in Figures 1-8. The
opening 21 extends through the entire thickness of the upper absorbent core 20, from one

face to the other (see Figure 4). The opening 21 may be introduced as part of the
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manufacturing process of the upper core 20, e.g. stamped or pressed out of the upper
core 20, or formed in a mould as part of an airlaying process. The opening 21 is located
in at least region 50, such that the opening 21 in the upper absorbent core 20 at least
overlies both the acquisition layer 40 and the lower absorbent core 30. The opening 21
should have a surface area in the X-Y plane which is less than that of the lower absorbent
core 30, and preferably has extensions in each of the X- and Y- directions which are less
than those of the lower absorbent core 30.

To aid in the formation of the first bowl (A), the upper core 20 comprises fold indications
22 which have their greatest extension substantially in the length direction (Y) and which
are located at least between the opening 21 and the edges of the upper core 20 in the
width direction (X) of the core 10. These fold indications 22 provide extra flexibility in the

upper core 20 (see Figures 3 and 8).

The fold indications 22 generally have their major extension in the length (Y) direction of
the absorbent core 10. The upper core 20 preferably comprises at least two fold
indications 22, one on either side of the opening 21, although more fold indications 22
may be included to provide even greater flexibility. The fold indications 22 have been
illustrated in Figure 1 as cuts which extend completely through the thickness of the upper
core 20, however, compression lines, or cuts which do not extend completely through the
upper core 20 may also be used as the fold indications 22. In addition, absorbent cores
which comprise compressed airlaid material can have a lower material density airlaid at
said fold indications 22, which becomes almost invisible upon compression. The fold
indications 22 may extend to the edges of the upper absorbent core 20 in more than two
places, so that the upper absorbent core 20 becomes divided into two or more separate
portions which can move relative to one another. As shown in Figure 1, the fold
indications 22 may have a generally curved shape, and are closer to the axis of symmetry
of the core 10 at the region 50 of the absorbent core 10.

It is advantageous, although not essential, as seen in Figures 2, 3, 6 7 and 8, that the
lower absorbent core 30 has an extension in the width (X) direction which is similar to or
the same as the distance between the fold indications 22 in the width (X) direction.
Furthermore, it is advantageous if the fold indications 22 are located above the side edges
of the lower absorbent core 30 along the length of the fold indications (when seen from
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the wearer-facing side of the product). In both these cases, the fold indications 22 and
the lower absorbent core 30 can cooperate to best forming effect.

When compressed in the width (X) direction, the structure of the absorbent core 10 as
described thus provides a particular double-bowl shape, particularly in the region 50. A
first bowl (A) is defined by the curvature of the upper core 20 and a second smaller bowl
(B) contained within the first bowl (A) which is defined by the opening 21 in the upper core
20 (see Figures 3 and 8). This double-bowl shape is particularly effective at receiving,
distributing and storing large amounts of bodily waste rapidly and effectively. The location
and overlie of the components of the absorbent core 10 allow the location, depth and form
of the double-bowl form to be closely controlled, and to ensure that it forms in a
predetermined way.

The region 50 of the core 10 may be seen as that region of the core 10 in which at least:
- the upper core 20 has an extension in the width (X) direction which is greater than
that of the lower absorbent core 30;
- the acquisition layer 40 is located between the upper 20 and lower 30 absorbent
cores;
- the acquisition layer 40 has an extension in the width (X) direction which is less
than that of the upper core 20 and
- the opening 21 is at least partly located.
Fulfilment of these requirements causes the core 10 to adopt the required double-bowl
form in the said region 50.

As the human body is symmetrical, the absorbent core is suitably symmetrical in the width
(X) direction; i.e. it possesses an axis of symmetry running through its centre, parallel to
the length (Y) direction. Absorbent cores 20, 30, acquisition layer 40, fold indications 22
and opening 21 are arranged symmetrically about this axis of symmetry.

To help prevent collapse of the three-dimensional structure of the absorbent core 10
under pressure in the width direction, the absorbent core 10 according to the invention
may additionally comprise a resilient forming element 60 which underlies at least the
opening 21 in the upper absorbent core 20. The forming element 60 is preferably located
between the acquisition layer 40 and the lower absorbent core 30 — in this way, it will be
less noticeable to the wearer and will provide a better forming effect than if it were located

elsewhere (Figure 2). To maintain the required form in the core 10, the forming element
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60 suitably has a width of between 13 and 20mm, preferably between 14 and 19mm, most
preferably between 15.5 and 18mm at a lateral compression of 25N as measured
according to the method described below. A forming element 60 with exhibiting high
stiffness will be perceived as uncomfortable for the user. A stiff forming element 60 will
also provide the absorbent article 100 with a relatively planar impact surface for urine.

In a particular embodiment, the forming element 60 has a specific shape, as shown in
Figure 5. It has four legs 61: two front legs 61a extending forwards in the length (Y)
direction and two back legs 61b extending backwards in the length (Y) direction. It has a
narrowed waist 62, and a hole 63 in the middle. The narrowest portion 62 should be
located between the tendons in the crotch region, where the distance between the
wearer’s legs is narrowest. The front legs 61a act to retain the form of the absorbent core
10 in the front of the core 10, while the back legs 61b have the same function in the rear
of the core 10. The legs 61a, 61b also act to keep the core 10 in the optimal position with
respect to the wearer's body, even when the wearer moves. In particular, the front legs
61a help prevent the article 100 moving backwards between the wearer's legs. The hole
63 should overlie the opening 21 in the upper core 20, to allow liquid transfer through to
the lower core 30. The hole 63 also allows a certain flexibility in the transverse direction,
which can be adjusted by changing the size and shape of the hole 63.

In said region 50, the forming element 60 preferably has an extension in the width (X)
direction which is less than the extension in the width (X) direction of the upper absorbent
core 20 and the extension in the width (X) direction of the lower absorbent core 30 (see
Figure 2). As the forming element 60 is typically liquid-impermeable, such an
arrangement makes liquid flow around the edges of the forming element 60 in the width
(X) direction, which makes best use of the upper and lower absorbent cores 20, 30 by
distributing liquid at least in the width (X) direction. In addition, the forming element 60
may have an extension in the length (Y) direction which is less than the extensions of the
upper and lower absorbent cores 20, 30 in this direction. Liquid flow towards the ends of
the core 10 is thus promoted. The extension of the forming element 60 in the width (X)
direction in said region 50 should typically be no more than 40mm, preferably no more
than 32mm at its narrowest point.

Forming element 60 is suitably made of a non-absorbent material, so that its physical and

mechanical properties are substantially unaffected by liquid. As mentioned above, it
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should also have the required stiffness properties. Therefore, suitable materials for the
forming element 60 are plastic films, perforated plastic films and reinforced tissue or
reinforced nonwoven materials. Combinations of such materials in laminate form are also

possible.

All layers (upper core 20, acquisition layer 40, lower core 30 and optional forming element
60) are suitably in contact over substantially their entire area of overlap. They are
preferably joined to one another in their area of overlap, through any suitable means
known in the art, e.g. gluing, thermal welding or ultrasonic welding. Adhesive bonding may
be e.g. pattern bonding or spiral bonding. Therefore, upon compression of the core in the
width (X) direction, upper core 20, acquisition layer 40, lower core 30 and optional forming
element 60 generally flex or bend as a single unit.

The invention also relates to an absorbent article 100 (illustrated in Figures 6-8)
comprising an absorbent core 10 as described herein. The absorbent article 100 is
disposable, in that it is not intended to be reused, but rather discarded after being soiled.
Figure 6 illustrates a light incontinence guard, although the invention is equally applicable
to other absorbent articles such as diapers, sanitary napkins and panty liners. The
absorbent article 100 has a front portion 110 which in use is intended to cover the user's
pubic mound and face towards the user's stomach, a rear portion 120 which in use is
intended to cover the user's buttocks and face towards their back, and a crotch portion
130 located between said front and rear portions 110, 120 in the length direction (Y) of the
article 100.

In the same way as for the absorbent core 10, the absorbent article 100 extends in the
length (Y), width (X) and thickness (Z) directions. It may comprise a liquid-permeable
topsheet 101 and a liquid-impermeable backsheet 102, however articles are known which
only comprise one of these components, or in which the absorbent core 10 is wrapped
within a single sheet.

The topsheet 101 of the article 100 is the layer which lies in contact with the wearer's
body when the article is in use. As such, it should be soft, non-irritating and comfortable
against the skin, and bodily fluid should be able to pass through it without hindrance. The
topsheet 101 can consist of a nonwoven material, e.g. spunbond, meltblown, carded,

hydroentangled, wetlaid etc. Suitable nonwoven materials can be composed of natural
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fibers, such as woodpulp or cotton fibres, manmade fibres, such as polyester,
polyethylene, polypropylene, viscose etc. or from a mixture of natural and manmade
fibres. The topsheet 101 may further be composed of tow fibres, which may be bonded to
each other in a bonding pattern, as e.g. disclosed in EP-A-1 035 818. Further examples of
materials suitable for topsheets are porous foams, apertured plastic films etc. The
topsheet 101 may be different in different parts of the absorbent article 100.

The backsheet 102 of the article 100 is the layer which lies furthest from the wearer’s
body when the article is in use. To protect the wearer’s garments from soiling, it should
be liquid-impermeable, but is desirably gas-permeable to allow air and vapour to pass in
and out of the article so that the warm, damp conditions which can arise in a diaper are
reduced. Typically, the backsheet 102 is of a liquid impervious material, such as a thin
plastic film, e.g. a polyethylene or polypropylene film, a nonwoven material coated with a
liquid impervious material, a hydrophobic nonwoven material, which resists liquid
penetration or a laminate comprising plastic films and nonwoven materials. Examples of
breathable backsheet materials are porous polymeric films, nonwoven laminates from
spunbond and meltblown layers, laminates from porous polymeric films and nonwoven
materials. The backsheet 102 may be different in different parts of the absorbent article
100. An improved appearance of the absorbent article may be achieved by using a textile
backsheet.

The topsheet 101 and backsheet 102 generally have a similar extension in the plane of
the article, while the absorbent core 10 has an extension which is somewhat smaller. The
topsheet 101 and backsheet 102 are joined to one another around the periphery of the
absorbent core 10, so that the core 10 is enclosed within the envelope formed by the
topsheet 101 and the backsheet 102. In one embodiment, the fluid-permeable topsheet
101 and fluid-impermeable backsheet 102 extend beyond the absorbent core 10 in at
least the width (X) direction and are joined to one another in the area outside the
absorbent core 10 to form an edge-seam 104. The topsheet 101 and backsheet 102 may
be joined to one another, and to the core 10, by any means common in the art, e.g.
ultrasonic welding, thermal welding or gluing. Typically, the topsheet 101 is joined to the
upper absorbent core 20 even within the opening 21, so that it makes contact with the
acquisition layer 40 (as shown in Figure 7). This provides a unitary appearance and
function to the absorbent article 100.
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The absorbent core 10 is located in the absorbent article 100 such that the bowls A and B
are formed in the correct place — approximately one-third the length of the article 100 from
the front edge (i.e. from that edge which, in use, is located nearest the wearer’'s stomach).

The absorbent article 100 according to the invention may comprise two elastic members
103 (Figures 6 & 7). Each elastic member 103 has a major extension in the length (Y)
direction of the article 100 and a minor extension in the width (X) direction of the article
100. Each elastic member 103 extends along one longitudinal edge 22 of the upper
absorbent core 20 such that — along a major portion of the extension of the elastic
members 103 in the length (Y) direction — the elastic members 103 overlie both a portion
of the upper absorbent core 20 and a portion of the edge-seam 104 in the width (X)
direction. By "major portion” is meant that the elastic members 103 overlie both the upper
absorbent core 20 and the edge-seam 104 in the width (X) direction over at least half their
extension in the length (Y) direction, such as preferably at least 70% or at least 80% of
their extension in the length (Y) direction. The elastic members 103 may even overlie
both a portion of the upper absorbent core 20 and a portion of the edge-seam 104 in the
width (X) direction along substantially their entire extension in the length (Y) direction.
The elastic members 103, measured in a flat extended state, typically have an extension
in the length (Y) direction of between 1 and 30cm, preferably between 5 and 20cm, more
preferably between 8 and 18cm, most preferably between 10 and 15cm. Suitably, elastic
members 103 are located adjacent the opening 21 in the width (X) direction and have an
extension in the length (Y) direction of the article which is at least equal to that of the
opening 21. To be able to overlie both a portion of the absorbent core 10 and a portion of
the edge-seam 104, the elastic members 103 should also have a certain width when
measured in a flat untensioned state, such as e.g. between 5mm and 50mm, preferably
between 8mm and 25mm. The elastic members are unitary in at least the width (X)
direction, and preferably in all directions (X, Y and Z); i.e. they should not comprise a
plurality of elastic elements, some of which might overlie the absorbent core 10 and some
of which might overlie the edge-seam 104.

Elastic members in articles of the prior art are typically located solely within the edge-
seam. As the edge-seam is usually highly flexible, such an arrangement of elastics
therefore has limited effect on the shape of the absorbent core, and only the edge-seam is
pulled up by the elastic members. It is therefore common that the absorbent core remains

relatively planar, and the bowl shape of the article is provided solely by the edge-seams.
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In the present invention, however, elastic members 103 overlie (and are joined to) both a
portion of the absorbent core and a portion of the edge-seam, which means that both
these components are affected by the elastic members. Hence, the absorbent core 10
also adopts the advantageous double-bowl shape, leading to improved liquid-handling
properties of the absorbent article 100 (see Figure 8).

To obtain the best forming effect, the elastic members 103 are located on the wearer-
facing side of the absorbent core 10. The elastic members 103 may overlie both a portion
of the absorbent core 10 and a portion of the edge-seam 104 to a substantially equal
extent in the width (X) direction (i.e. 50/50 overlap), although the overlap may be 60:40 or
even 70:30 in one direction or the other. Preferably, the elastic members 103 overlie the
absorbent core 10 more than they overlie the edge-seam. However, the elastic members
103 may even cover the entire edge seam 104 at each side edge of the article.

METHOD FOR STIFFNESS DETERMINATION

“Stiffness” in the present invention is measured as the width of an article at a lateral
compression of 25N. A Lloyd Instruments LRX apparatus (indicated generally as 200 in
Figure 9) is coupled to a computer 210 running Nexygen Ondio data collection software.

Absorbent articles 100 are stored at 20-23°C and ca. 50% RH for 24 hours. The
longitudinal centre line of the article is marked on the topsheet 101 of the absorbent article
100 with a soft marker pen, taking care not to damage the absorbent article. A mark is
made along this longitudinal centre line at a distance which is a third of the length of the
core 10 from the front edge of the core.

The apparatus consists of a clamp 201 arranged to hold the absorbent article of the
invention in the vertical plane such that one long edge (side edge) of the article 100 faces
upwards. The jaws of the clamp have product mark TG26, and are 10cm long in the
longitudinal (length) direction of the article.

The article 100 is clamped in the clamp 201 as shown in Figure 9, such that the edges of
the clamp jaws lie along the longitudinal centre line of the article, and so that the mark
lying at 1/3 of the core length is placed centrally in the clamp (i.e. so that the jaws extend
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5cm in either direction along the longitudinal centre line about the mark). The jaws are
closed about the article at a pressure of 1kN.

A foot 202 is arranged vertically above the clamp. The foot 202 is a rectangular piece of
metal, arranged in the horizontal plane, which is 3.5cm long (in the same direction as the
extension of the clamp jaws) and 4.8cm wide. The centre of the foot 202 and the clamp
201 are aligned vertically above one another, and separated a sufficient distance that no
contact is made between the foot 202 and the absorbent article 100. The apparatus is
arranged so that the foot 202 moves vertically downwards at a pre-programmed rate
(100mm/minute is used in the present case).

The computer 210 is arranged so as to collect data relating to the downwards pressure
exerted by the foot 202 and the distance between the foot 202 and the clamp 201. Of
relevance in the present invention is the distance between the foot 202 and the jaws of
the clamp 201 (i.e. the longitudinal centre line of the article 100) at a pressure of 25N.
Distances are measured from the bottom surface of the foot 202 to the upper surface of

the clamp 201.

Figure 10 is a plot of Load (N) versus the Crotch Width/2 during load (in mm) for a number
of absorbent articles A-E. Products A, D and E have a thickness which is over 15mm,
while products B(w), B(wo), C and F have a thickness under 15mm. Product B is tested

with (w) and without (wo) a forming element.

When the products are laterally compressed with a force of ca.10N, the products with a
forming element have a greater resistance to compression, and retain their crotch width
better than products without a forming element. Above 15N, there is a marked difference
between products with and without forming elements in terms of maintaining crotch width
and thereby obtaining a wider and flatter impact surface for liquid when it reaches the
product.

It can also be seen in Figure 10 that thin products (B(wo), C and F) have a lower residual
crotch width than corresponding thick products (A, D, E) at a pressure of over 17N.
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When measuring the thickness of the absorbent article, use is made of a thickness gauge
which has a rectangular good with dimensions of 40 x 100mm. The foot exerts a pressure
of 0.1 kPa on the article.

The thickness of two absorbent articles is measured, and the average value represents
the thickness of the absorbent article. The articles have to be stored at 20-23°C at
ca.50% RH for 24 hours prior to the measurement. It is important that each article is
flattened out before its thickness is measured, which can be done by firmly stretching the
article.

The centre of the rectangular foot of the thickness gauge is position above the longitudinal
centreline at a distance which is a third of the length of the core from the front edge of the
core (i.e. the same longitudinal position on the article as the centre of the jaws are
positioned when measuring the stiffness of the article). The longer sides (100m) of the
foot are arranged parallel to the longitudinal centrelines of the article to be measured.
The foot is carefully lowered on the absorbent article and the thickness is read on the

gauge after 5 seconds at a pressure of 0.1 kPa.

The present invention has been described with reference to a number of embodiments in
the description and Figures. However, the invention should not be considered limited only
to these embodiments, but rather features from different embodiments can be combined
as desired. The scope of the invention should be considered as being defined in the
appended claims.
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CLAIMS

1.

An absorbent core (10) for an absorbent article (100), said absorbent core (10)
extending in the length (Y), width (X) and thickness (Z) directions, said absorbent
core (10) comprising an upper absorbent core (20) and a lower absorbent core
(30), said upper core (20) having an extension in the X-direction which is greater
than that of the lower absorbent core (30) in at least a region (50) thereof;

an acquisition layer (40) being located between said upper (20) and said lower
(30) absorbent cores in the thickness (Z) direction, in at least said region (50), said
acquisition layer (40) having an extension in the X-direction which is less than that
of the upper core (20) in at least said region (50);

the upper absorbent core (20) comprising an opening (21) located in at least said
region (50), such that the opening (21) in the upper absorbent core (20) overlies
both the acquisition layer (40) and the lower absorbent core (30).

characterised in that

the upper core (20) comprises fold indications (22) which have their greatest
extension substantially in the length direction (Y) and which are located at least
between the opening (21) and the edges of the upper core (20) in the width
direction (X) of the core (10).

An absorbent core (10) according to claim 1, wherein the opening (21) in the upper
core (20) is located in the centre of the upper core (20) in the width (X) direction.

An absorbent article (100) according to claims 1-2, wherein the fold indications
(22) have a generally curved shape, and are closer to the axis of symmetry of the
core (10) at said region (50) in the length (Y) direction of the absorbent core (10).

An absorbent core (10) according to any of the preceding claims, additionally
comprising a resilient forming element (60) which underlies at least the opening
(21) in the upper absorbent core (20).

An absorbent core (10) according to claim 4, wherein the forming element (60) is
located between the acquisition layer (40) and the lower absorbent core (30).
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An absorbent core (10) according to any of claims 4-5, wherein in at least said
region (50), the forming element (60) has an extension in the width (X) direction
which is less than the extension in the width (X) direction of the upper absorbent
core (20), and the extension in the width (X) direction of the lower absorbent core
(30).

An absorbent core (10) according to any of the preceding claims, wherein
compression of the core (10) in the width (X) direction causes it to adopt a double-
bowl shape — a first bowl (A) which is defined by the curvature of the upper core
(20) and a second smaller bowl (B) contained within the first bowl (A) which is
defined by the opening (21) in the upper core (20).

An absorbent article (100), comprising the absorbent core (10) according to any of
claims 1-6, said absorbent article (100) extending in the length (Y), width (X) and
thickness (Z) directions.

An absorbent article (100) according to claim 8, additionally comprising a liquid-
permeable topsheet (101) and a liquid-impermeable backsheet (102).

An absorbent article (100) according to claim 9, wherein the liquid-permeable
topsheet (101) and liquid-impermeable backsheet (102) extend beyond the
absorbent core (10) in at least the width (X) direction and are joined to one another
in the area outside the absorbent core (10) to form an edge-seam (104).

. An absorbent article (100) according to claim 10, additionally comprising two

elastic members (103), each elastic member (103) having a major extension in the
length (Y) direction of the article (100) and a minor extension in the width (X)
direction of the article (100), each elastic member (103) extending along one
longitudinal edge (22) of the upper absorbent core (20) such that — along a major
portion of the extension of the elastic members (103) in the length (Y) direction —
the elastic members (103) overlie both a portion of the upper absorbent core (20)
and a portion of the edge-seam (104) in the width (X) direction.

An absorbent article (100) according to claim 11, wherein the elastic members

(103) overlie both a portion of the upper absorbent core (20) and a portion of the
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edge-seam (104) in the width (X) direction along substantially the entire extension
of the elastic members (103) in the length (Y) direction.

13. An absorbent article (100) according to any of claims 11-12, wherein the elastic
5 members (103) are located on the wearer-facing side of the upper core (20).

14. An absorbent article (100) according to any of claims 11-13, wherein the elastic
members (103) overlie both a portion of the upper absorbent core (20) and a
portion of the edge-seam (104) to a substantially equal extent in the width (X)

10 direction.
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