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(57) L’mvention concerne un article absorbant
comportant une couche permeéable aux liquides (18), qui
fait face au corps lorsque [D’article est en cours
d’utilisation, une couche non permeable aux liquides
(20) opposce au corps lorsque 1'article est en cours
d’utilisation, ainsi qu'un corps absorbant place entre la
couche permeable aux liquides (18) et la couche non
permeable aux liquides (20). Le corps absorbant contient
un materiau (32) absorbant qui demeure coulant méme
lorsqu’il est sollicit¢ par un liquide. L’ mvention
concerne en outre un article absorbant qui preésente une
couche non permeable aux liqudes, opposé€e au corps
lorsque ledit article est en cours d utilisation, amsi qu'un
corps absorbant entour¢ d’une couche permecable aux
liquides, qui contient €galement un matériau absorbant
qu demeure coulant méme lorsqu’il est sollicite par un
ligquide. Le corps absorbant est relic a la couche
impermeable aux liquides dans une zone centrale de
ladite couche.

I*I Industrie Canada  Industry Canada

(57) The 1vention relates to an absorbent 1tem
comprising a liquid-permeable layer (18) which faces
the body when the item 1s 1n use, a iquid-impermeable
layer (20) which faces away from the body when the
item 1s 1 use, and an absorbent element positioned
between said lhiquid-permeable layer (18) and said
liquid-impermeable layer (20). This absorbent element
contains an absorbent material (32) which remains
free-flowing even after contact with a liquid. The
invention also relates to an absorbent item which has a
liqguid-impermeable layer which faces away from the
body when the item 1s 1n use and an absorbent element
which 1s surrounded by a liquid-permeable layer,
said absorbent element containing a material which
remains free-flowing and absorbent even after contact
with a liquid. The absorbent element 1s joined to the
liquid-impermeable layer 1n a central area of said layer.
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ABSTRACT

The invention relates to an absorbent item comprising a
liquid-permeable layer (18) which faces the body when the
item is 1in use, a liquid-permeable layer (20) which faces
away from the body when the item is in use, and an absorbent
element4positioned between said liquid-permeable layer (18)
and said liquid-permeable layer (20). This absorbent element
contains an absorbent material (32) which remains free-
flowing even after contact with a liquid. The invention also
relates to an absorbent item which has a liquid-permeable
layer which faces away from the body when the item is in use
and an absorbent element which is surrounded by a liquid-
permeable layer, said absorbent element containing a
material which remains_free~flowing and absorbent even after

contact with a liquid. The absorbent element is joined to

the liquid-permeable layer in a central area of said layer.
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5 Absorbent Article

Description

The present invention relates to absorbent articles.
10
Disposable absorbent articles have been known for many years.
They are used for example as sanitary napkins for Iemilnine
hygiene, panty liners, children's nappies/cliapers or
incontinence pads. These disposable absorbent articles share
19 the cheracteristics that they comprise a ligquid-permeable
laver which 1is disposed towards the wearer's body when the
said article is in use; a liguid-impermeable layer which 1s
disposed away from the wearer's bocdy when the said article 1s

in use; as well as a liguid-storing layer arranged Dbetween

20 these two lavers. The liguid-storing layer can for example Dbe

made from defiberised cellulose.

The limited liquid-abscrption capacity of pure cellulose
layers as a ligquid-storing material has been a disadvantage
25 with the known disposable absorbent articles. Furthermore,
the retention capacity of cellulose, after having been 1n
contact with liquid, is not very pronounced. Finally,
deformed cellulose material mainteins the shape 1t nas
assumed, a fact which is often considered disagreeable by tThe
30 wearer of the absorbent article. The ferm 'wearer' as used

hereinafter can both be male and female.

In addition, disposable absorbent articles are known whose
liguid-storing laver contains superabsorbent materilals.
35 Superabsorbent materials are able to absorb many times thelr

dry weight of liguid, which they &ere &able to retain tTo some
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degree even under pressure load. Superabsorbent materials are
for example known from EP-A-0339461.

One dilfficulty when using superabsorbent materials in the
ligquid-storing layer of absorbent articles 1S that
superabsorbent materials experience a volume increase when
they &are 1n contact with a liquid, i.e. they swell. This
leads to the fact that the absorbent article causes a volume
1ncrease and to reduced wearer comfort. Furthermore, the
individual components of the superabsorbent materials have a
tendency to conglutinate after absorbing a ligquid; this leads
e a pronounced reduction 1in the theoretically Dpossible
liquid-absorption capacity (so-called gel blocking). Gel
plocking results in limited distribution of the ligquid which
has entered the absorbent article. In the case of contact
with a substantial amount of ligquid, this might lead to the
absorbent article no longer being able to completely absorb
the liquid in spite of the theoretical storage capacity still
belng adequate. This leads to the wearer of the article
experlencing a feeling of wetness of the skin and thus
discomfort and it also leads to the risk of the wearer's
garments becoming soiled. Finally, the absorbent article can
also experience permanent deformation as a result of the gel

blocking effect, thus further reducing wearer comfort of the
article.

It 1s thus the object of the present invention to describe
absorbent articles without the above-mentioned disadvantages
0L known products. This object 1is met according to the
1nventlion by the &absorbent article described in the
independent claims 1 and 2. Further advantageous embcdiments,
detalls and aspects of the present invention are contained in

Che dependent claims, the description and drawlngs.

The present invention relates to an absorbent article

comprising a liguid-permeable laver dlsposed towards the

02283406 1999-08-31
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wearer's body and a liguid-impermeable layer disposed away
Irom the wearer's body. An absorbent body is arranged between
these two layers, the said absorbent body absorbing the
ligquid which has entered the absorbent article through the
llquid-permeable layer. The absorbent body of the absorbent
article according to the invention is characterized in that
1t contains an absorbent material which remains able to flow
even after having been in contact with a liquid. On the one
nand, this novel design results in optimal adaptation of the
absorbent article to the wearer's individual body contours,
leading to a considerable increase in wearer comfort. On the
other hand, the solution according to the invention also
results in the article maintaining its functionality even in

a2 deformed condition.

A special embodiment of the absorbent article according to
the first aspect 1is an embodiment in which the liguid-
permeable upper cover layer comprises folds aligned 1in
longitudinal direction. These folds are configured 1n such =a
way that the liguid-permeable lavyer partly covers the
absorbent body also on the side disposed away from the body
when the article 1s worn. On the one hand this is attained by
the absorbent body not being connected to the underlving
layer along its entire “underside”, but only 1In & small,
central area. On the other hand two folds are made into the
llquld-permeable layer, which, in longitudinal direction of
the absorbent article, also partly encompéass the absorbent
obody on the underside. This embodiment results in the
absorbent body remaining flexible in spite o0f being embedded
oetween the liguid-impermeable acking and the ligquid-
vermeable cover layer, and fitting very well <to the

anatomical contours of the wearer.

T+
i

I the licuid-permeable and the llquid-impermeable lavyers in
thelr marginal areas are interconnected in such a way that a

tightly sealed interior space 1is Creazted, then the absorbent
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body can be made from a loose, shifting material which
remalins able to flow even after having been in contact with a
liguid, whereby the material can freely move within the

entire interior space.

According to a further aspect, the invention concerns an
absorbent article with a ligquid-impermeable layer which, when
the article is used, 1is disposed away from the body and an
absorbent body which 1is surrounded by a ligquid-permeable
ocuter cover, saild absorbent body comprising an absorbent
material which remains able to flow even after contact with a
liquid, with the absorbent body elng connected to the
ligquic-impermezble laver in a central area of the said lavyer.
In this, 1t 1s not necessary for the absorbent body and the
liquid-impermeable layer to be in direct contact with each
other. If on top of the liguid-impermeable layer, one or
several other layers are arranged in addition, the absorbent
pody 1s attached to the upper side of the uppermost laver.

A Iurther aspect of the invention concerns an absorbent

1cle whose absorbent Dbody is made from an absorbent
material, namely polymethylene urea. The absorbent article
can comprise a liguid-permeable layer which, when the article
1s used, 1s disposed towards the body as well as a liguid-
impermeable layer which, when the article 1is used, 1s
disposed away from the body, with the absorbent body arranged
between the liguid-permeable and +the ligquid-impermeable
layer. However, alternative embodiments are also lmaginable
which, corresponding to the aspect described above, do not
comprlise a liquid-permeable upper cover layer but instead
merely embed the polymethvlene urez material in a liguid-
permeable outer cover.

The new concept deviates from known aesigns in that a part,
preferably the main part, of the absorbent components has a

grainy consistency, if possible made from spherically-shaped
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materlals. The composition of the material of the absorbent
pody 1s such that during wear as well as during contact with

a liquid, the absorbent material maintains its ability to

flow even after contact with a liquid. Preferably, the
absorbent material maintains its abllity to flow up to a
liguid-absorption of at least 10 ml/g of material. This
allows optimal adaptation (ability to follow the wearer's
body contours) to the respective body shape o0f the wearer,
during various movements and types of load. In other words,
the absorbent body "flows"; during lateral 1load or lateral
pressure by the thighs it can avoid this load or pressure
somewhat because material of the absorbent body 1is shifted or
displaced to areas experiencing less load. When the load or
the pressure ceases, displaced particles can flow back to the
inltial position where they are again available for absorbing
ligquid. On the other hand, &as a result of these movements,
particles can also be repositioned, and thus absorptive

capaclty and storage capacity can be used which so far nas
remained unused. References to “absorbent body” 1n the

present case thus also cover the notion of “storage body”.

The absorbent body, which at the same time serves as a
storage layer and which contains an absorbent material that

remains able to flow even after contact with a liquid,

provides the following advantageous characteristics to the

absorbent article according to the invention:

— Fast liquid-absorption (good penetration into the materis!

able to flow, and good wetting of the material) ;

— Good liquid-retention (locking in the liquid even under

pressure load) :

-  Good absorption performance (acscrption  practically

without any increase in volume) :

~ No lumping after contact with liguid;

- Best possible adaptation to the wearer's individual body

contctours;

02283406 1999-08-31
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- Article is very soft, combined with high wearer comfort;

— Very good liguid-transport and gcod ligquid-distribution:

- No collapsing or soaking as happens with cellulose
absorbent bodies.

Especlally in the case of the absorbent article according to
the invention, according to the above-mentioned further
aspect, there 1is optimal adaptation to the anatomical
contours of the wearer when the article is worn, because the
covered absorbent body is practically “free”, i.e. it is not
separatec Ifrom the body of the wearer by a liquid-permeable
layer covering the entire article. The liquid emanating from
the wearer’s body can be absorbed by the absorbent pody
directly at the place of issue and can then be transferred

Trom there or stored.

Connection between the liquid-impermeable backing and the
apscrbent body covered by a liguid-permeable layer can take
place 1n any suitable way. For example a connection made by
adhesive means has been proven favourable in the mechanical
manuracturing of the article according to the invention.
riowever, the backing and absorbent body can for example alsc
be firmly connected to each other by sewlng, but of course
care must be taken that the liquid-impermeable backing 1s not
damaged in such a way that liquid can penetrate it.

In addition 1t has been proven advantageous if the absorbent
articles according to the invention on the side disposed
towards the wearer’s body, of the llguid-impermeable laver,
comprise &a further layer of soft material which serves as
secondary storage. This further laver additionally increases
the wearer comfort of the absorbent article. In addition,
thls ZIfurther layer can also store liguid not vet absorbed by
tne main absorbent body, whereby of course the absolute
Storage capaclty of the further layer is very much smaller in

comparison to the actual absorbent body. Materials suitable

02283406 1999-08-31
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for the further layer include coform (polypropyvlene-cellulose
mixtures), alrlaid (ertificial fibres-cellulose mixtures) and
non-woven materials, for example spin-bonded fabrics or card

webs.

According to a further aspect of the present invention the
absorbent material which remains eable to flow even after
contact with a ligquld can be embedded in a matrix made of
fibrous material. In this, the material can be mixed into the

10 fibre matrix 1n a homogenous way so that the components of
the materlial which remains able to flow even after contact

with a liquid are evenly distributed across the fibre
structure and are embedded 1n the said structure. As an
alternative to this, the absorbent body can however also be

15 or layered construction whereby the absorbent material which
remalns able to flow even after contact with a ligquid 1is
embedded sandwich-like, between two or several layers of
fibrous material. Finally, 1n the last-described sandwich
structure 1in addition, absorbent material can be embedded

20 which absorbent material remains able to flow even after
contact with a liquid. Cellulose or & mixture of cellulose

and polypropylene, i.e. a so-called coform material, are
materlals which as fibrous materials are particularly
sultable for the above-mentioned purposes. The use of fibrous

25 material leads to a still more optimal distribution of ligquid
1ln the absorbent article according to the invention because

the fibres have a particular absorbency and can transport
liguid 1in a directional way. The ratio of absorbent material
which remains able to flow even after contact with a liquid,

30 Lo fibrous material, is preferably 1 to 25% by weight to 99
0% by welght and in particular 10 to 15% by weight to 90

to 85% by weight.

According to a Ifurther aspect of the invention, the absorbent
35 opody, apart from the absorbent material which remains able to

ftlow even after contaect with a liquid, can also comprise at

CA 02283406 1999-08-31
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least one care substance, adsorptivelyv bound. Primarily this
refers to substances which protect the skin of the wearer of
the absorbent article accorcing to the 1nvention. For
example, extracts of alce vera, marigold (calendula) and/or

chamomile (matricaria) are sultable substances.

It 1s particularly advantageous 1f the care substances are
enclosed in microcapsules. In this, the microcapsules can be
mixed with the absorbent material which remains able to flow
even after contact with a liguid. In thils, the outer cover of
the microcapsules should be configured in such a way that the
sald microcapsules burst open during wear of the absorbent
article according to the invention, thus releasing the
substance or the substances. Bursting can for example bDbe
caused by pressure, warmth and/or friction.
Microencapsulation of substances has for example Dbeen known

for quite some time in printing technology.

Polymethylene urea ot a particular structure 1s a
particularly suitable material fcor use 1n the absorbent body
or the liquid storage of the absorbent article according TO
the i1nvention. Even aiter heving been 1n contact wltn &
liguid, such as 1in particular urine or menstruation blood,
polymethylene urea remains able to Ilow. The manufacture of
polymethylene urea has been known for a long time and can for
example take place by acid-catalysed gelling of a urea-
formaldehvyde solution o} 4 of a water-dilutable urea-
formaldehyvde concentrate, as described for example 1n Renner,
Makromolekulare Chemie 1409, 1 (1971) [(Macromolecular
Chemistry]. In additicn, DE-AS-1907914 Ifor example, describes
the manufacture of fine-particle amino resin solid materlals
based on urea-formalaehyde condensates by acid-catalysec

polycondensaticn in agueous medlum.

02283406 1999-08-31
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A desired particle size spectrum can be obtained by suitable
process control and/or subsequent granulating. The form of
particles, too, can be controlled whereby according to the
invention, spherically-shaped particles are particularly
sulitable. Preferred particle sizes which can be used 1n the
absorbent articles according to the present 1invention, are
smaller than 2 mm; 1in particular smaller than 0.8 mm. The
preferred ranges are 100 to 2000 pym (0.1 to 2 mm), 1in
particular 200 to 800 pym (0.2 to 0.8 mm).

When using polymethylene urea polymers &as materlials whilch are
able to flow 1n the absorbent articles according to the
inventlion, it 1s important that during use of the articles no
health-endangering substances can arlse. In the case of the
above-mentioned acid-catalysed polycondensation of
formaldehyde and urea 1n agqueocus medium TO polymethylene
urea, by-products containling ether groups can arilise. 1f one
thus tests a commercially available polymethylene urea
material for formaldehyde content, then these by-products
containing ether groups can be split and can lead to &
positive reaction when testing for formaldehyde. The reaction
process can be represented by a formula approximately as
follows (as per Saechtling, Kunststoff-Taschenbuch ([plastics
paperback, German 1language] vol. 20, Carl Hanser Verlag,
Munich, Vienna (1885)).

02283406 1999-08-31
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between 50 and 100°C), dehydration occurs and the reaction
products convert f£¢ a precondensate. Subsecuently, by means
of acid catalysis, the precondensate 1s cross-linked to

oolymethylene urea.

In the &bove-mentloned prrocesses, zpart from polvmetaylene
O

urea, & smaller quentity of polvmethylene urea comprising

ether groups results, &s shown 1n the following Iformula

10

15
20 0,

|
25

30 Cor use 1n the ebscrbent erticlss accorcing to the inventlon

S
LT 15 &acventageous To use meterial which hes as few ether
2 S S

Toois _ \
35 IO use a polvmethylene urez material free of ether groups in
Zne 2D2s0orbent article 2s an apsorbent materiagl eancd storzge
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material which remains able to flow. According to the
invention, a traditional synthesis process 1in which 1In an
addition reaction, urea and formaldehyde &are converted TO a'
precondensate and in which subsequently by way of acid-
catalysed polvcondensation, the polymethylene urea material
is produced, 1is modified to such an extent that after the
polycondensation step, the preclpitated material 1s washed
with an acid, preferably in the pH range between 1 and 2.
Only following the additional acid-wash step can tTreatment
with so-called ”“formaldehyde catchers” take place. In this
way a polymethylene urea material free of ether groups or
free of formaldehyde can be obtained.

Polymethvlene urea 1in a particular form can for example be
manufactured according to the following process: a 30%
Tormaldehyde solution, urea, as well as 1f necessary
additives, (e.g. protective colloids) are precondensed 1n a
closed vessel while being stirred. The temperature 1in the
mixing vessel 1is kept between 70 and 90°C; the pH value
between 8 and 9. The production of the precondensate 1s
completed after approximately 30 to 50 minutes. Subsegquently,
the precondensate is catalytically precilipitated with acid,
for example with  hydrochlorac acid, citric acid or
sulphaminic acid. In this, the pH value of the acid used 1s
preferably between 1 and 2. The precipltated product 1is
ether
groups. To remove these ether groups, the polymethylene urea

polymethylene urea, which may however still  contain

el

is washed once more with an acid at pH 1 to 2, Ior example
the above-mentioned acids hvydrochloric acid, citric acid or
sulphaminlc acid. Subsequently, the polymethylene urea
precipitate 1s washed with & neutral liguid and then treated
with so-called formaldehyde rangers such as sodium sulfite,
triethanolamine or a urea-formaldehyde copolymer. Then
follows washing &and drying of the material obtained, for
example at 100 to 110°C. Further after-treatment can follow,

for example targeted granulation. Granulation can  be

02283406 1999-08-31
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supported by using natural substances, such as for example,

cellulose, starch or their derivatives.

The granulated polymethylene materlal obtTained 1n thils way 1s
free from ether groups and thus eminently sultable for use 1n
absorbent articles because 1t 1s a particularly pure material
which does not contain or release any hazardous materials or

materials which cause skin 1lrritation.

Apart from polymethylene urea material, the absorbent body of
the absorbent article can also contain additional materials.
In this, the material composition can be selected in such a
way that the above-mentioned functions are taken over by a
material or distributed to difierent materials. Such
materials may include: superabsorbers, superabsorbent
material in particle shape, super absorbent fibres, zeolites,
fibres made of cellulose, cell wool or artificial staple

fibres of various length, polystyrene etc.

AS regards the characteristics o0 polymethylene urea
particles, 1t should be added that these particles have a
zeolltlic structure and are thus similar 1n effect to
zeollites. Zeolites are commonly used 1n hyglene articles for
odour absorption. If polymethylene urea 1s used as a ligquid-
absorbent material or ligquid-storing material, 1t 1s not
necessary to use zeolites for odour absorption; this
represents a further advantage oI the absorbent article
according to the invention. Furthermore, polymethylene urea
is also advantageous 1n respect to the quantity of absorbent
material to be used. For example when compared with
cellulose, the absorption performance of polymethylene urea
1s more than twice as elIfective. Also the costs for an
absorbent body containing polymethvlene urea are considerably
iower than the respective costs for a cellulose &absorbent

body. In comparison to polvacrylates which are used as

02283406 1999-08-31
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superabsorbers, the costs for poclymethyvlene urea are 1in the

same order of magnitude as those for cellulose.

Below, the test results of adsorption experiments with
5 polymethylene urea (batch designation P 124), polymethylene
urea/polvacrylate mixtures (batch designation P 124 + AK) and
polyacrylate (batch designatiocon  AK) are described. The
properties listed in table 1 were determined by means oIf a

tensiometer Kl21 by Messrs. Kruss.

10

Table 1

Specimen & [degrees] |v rising x 104 |Max. water
[g/ 3] absorption

| capaclty

| [g/4g]

Pl24 56.8 3.2660 16.1

P124+3% AK 66.1 2.42 20.3

P124+6% AK 83.1 0.715 15.5

AK 76.9 1.34¢6 1.6

The second column of Table 1 shows the respective wetting

15 angle 0 of the meterial investigated. The third column of
Table 1 shows the rising velocity in the material, whereby
“he capillary rise was determined as a welght 1ncrease of the
material. .

20 As can further be seen from the Ifourth column of Table 1,
100% P124 has a maximum water absorption capacity of 16.1 g/g
material. A mixture of 97% PlZ4d and 3% AK increases the
maximum water absorption capacity to 20.3 g/g, and when
replacing a further 3% P124 by AK, the value sinks again to

25 15.5 g/g. All the above-mentionecd values show that the

respective materilals are sultable for use in absorbent bodies

of absorbent articles.

CA 02283406 1999-08-31
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The maximum water absorption capacity of the respective

materials was determined under conditions where no volume

increase for the materieals was possible, e.g. any molsture
expansion was prevented. This explalins the extremely 1OW
water absorption capacity of 1.6 g/g of the polyacrylate

materlial.

The polymethylene urea P124 keeps its ability TO flow up To a
water absorption of 10.5 g/g. Only if the value of 10.5 g/ g
is exceeded, does the material commence to Decome slightly
lumpy, up to the wvalue of 12.8 g/g. I water absorption
exceeds 12.8 g/g, the material structure becomes crumbly and
at 18.8 ¢g/g assumes a doughy, viscous consistency. In
contrast to this, no ability to flow of pure polyacrylate
could be determined, as this material gelled already at the
slightest water absorption and led to a sticky bond or

adhesion to the wall of the vessel.

Polymethylene urea/polyacrylate mixtures of a ratio 95:95
showed slight moisture expansion oI the material and the

beginning of gel blocking effects. The higher the percentage

cf vpolyacrylate in the mixture, tThe stronger the moilsture
expansion and gel blocking observed. =£zven with high water
absorption, no swelling, 1.e. no volume increase, Wwas
detected with pure polymethylene urea Pl24. Finally,
polymethylene urea and polyacrylate materials at maxlimum
water carryving capacity were subjected to loads. While 1t was
not possible to force water out oI polymethylene urea,
polvacrylate did give up water when subjected O extended
load.

A further aspect of the 1inventlion relates toO lmproved
prevention of the cause of unpleasant odours during tThe use
of absorbent articles. According to the invention 1t 1S
proposed to place bactericidal, Zfungicidal and/or viricidal

substances in an adsorptively bound or immobilised way Onto
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or 1into the absorbent meterial which remains able to flow
even after contact with 1licuid. If for example polymethylene
urea is used as an absorbent material, then it comprises the
zeolithic structure described =zbove, 1.e. apart from 1its
external surface the material additionally also has a large
internal surface which can range from 10 to 700 Hf/g. In this
it 1s important that the Dbactericidal, fungicidal and
viricidal substances are immobilised on the absorbent
material, because any release of the substances might lead to
the wearer of the absorbent article experiencilng skin
irritation. Above all metaboclism products of micro-organisms
are responsible for the unpleasant odours 1in the use of
absorbent articles. This means that odour formation can
effectively be suppressed or prevented 1f growth and/or
multiplication of the micro-crganisms cen be inhiblted or 1t
these micro-organisms can be killed. The substances mentioned
enable inhibition and suppression of the growth o©of milcro-
organisms, so that 1in addition to the already good odour
prevention properties of the polymethylene urea material
itself, odour formation can be further prevented Dby the
additional use of the above-mentioned tactericidal,
fungicidal and viricidal substances. This provides the wearer
of an absorbent article accorcding to the i1invention with

further security against undesilirable side eiffects.

For example chlorinated levulinic acid or -alkyldimethyl-

benzylammonlumhalogenides are suitable bactericidal
substances.
Rpart from the absorbent article which comprises tThe

components able to flow even after contact with liguild, the
abscrbent body can comprise additlonal reglons. In such a
case the portion of the absorbent body which contains the
material able to flow, is preferzbly configured as at least

one core whose length 1 1s smaller than the length L of the
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absorbent article, and whose wldth w 1s smaller than the
width W of the absorbent article.

The &absorbent bocdy can be connected to the underlying layver
along the entire resting suriace, Ior example by an adhesive
means. However 1t might also be adequate 1f only a part of
the absorbent body 1s connected with the underlying laver.
Here again, the most various embodiments are 1maglnable, for
example attachment in strips in that the absorbent body 1is
fixed onto the supporting laver by means of adhesive strips.
Generally speaking, the surface or the portion oif the surface
by which the absorbent body 1s connected to the underlying
layer 1s smaller than the surface or the surface portion, 1 x
w. The length A of the connection between absorbent body and
underlying layer i1is thus smaller than or egual to the length
1, and the width B o¢of the connection between absorbent body
and underlying laver 1s smaller than or equal to the width w.

The absorbent body can comprlse one chamber or be divided
1nto several sub-chambers which can be completely separate
from each other or can communicate with each other whereby
during pressure load on the chamber, particles can then also

move O an adjacent chamber.

If the absorbent body and/or the core of the absorbent body
1s divided 1nto several chambers, then the exilisting partition
walls can be &aligned in 1longitudinal and/or 1in transverse
cdirection to the absorbent earticile. .For example, division
1nto two sub-chambers can be by a longltudinal or transverse
wall. Two longitudinal walls would result 1n a three-chamber
arrangement, anc 1f a transverse weall 1s added to the two
longitudinal walls, then the absorbent body or the core of it

1s divided 1nto six chambers.

In this, one chamber can be filled to 100% with absorbent

polymethylene urea material. It has however been shown to be
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advantageous 1f less than the entire chamber containing the
material which remalns able to flow even after contact with

ligquid, 1s f1llec with material. Thus for example 50 to 100%,

pretiterably 60 to S0%, and in particular 80% of a chamber can
be filled with absorbent material. If the absorbent body is
of multi-chamber design, then the respective preferred
filling quantities apply to individual chambers. If less than
60% of a chamber 1is filled, then 1t 1s additiconally
advantageous 1f within 1ndividual chambers also so-called
flow barriers are provided which prevent accumulation of all
absorbent material in one corner of the chamber. Also, as
already 1ndilcated above, the partition walls Dbetween
individual chambers can comprise small apertures so that
limited material exchange between individual chambers can
taxe place, 1.e. 1individual chambers can communicate with
each other. It 1s 1n particular always necessary not to fill
individual chambers completely where the chamber comprises

expandable materizl, such as for example a superabsorber.

According to a further aspect 0f the present 1nvention, where
there are several chambers forming the absorbent body, these

may be filled with various materials.

For example 1n a design of the absorbent body comprising
three chambers :n which the partition walls can be aligned in
longitudinal or 1n transverse dilrection to the absorbent
article, the central chamber can be filled with polymethylene
urea or polymethylene urea/superabsorber mixtures, while (in
the <case o0f longitudinal partition walls) the laterally
situatec chambers or (1n the case ¢f transverse partition
walls) The chambers situated at the Ifront and rear ends can

oe filled with superabsorbers.

If mixtures for example of polymethyvlene urea and
superabsorbers are used, care must be taken that these

mixXtures cannot unmix, because this could lead to not all

02283406 1999-08-31




10

15

20

25

30

39

CA

19

potentially absorbable or storable material belng useable,

i.e. so~-called “"dead material” might result.

The present 1nvention thus provides an absorbent article
which adapts very well to body contours. The articles are
further characterized 1n that where sultable absorbent
materlals for the absorbent body are used, fThey do not
experlence any volume increase upon contact with a ligquid,
i.e. they do not expand when moistened. Finally, the articles
according to the inventilion can also optimally absorb liqguid

in theilr deformed cond>rtion.

Also the absorbent articles acccrding to the 1nvention
optimally adapt to the body contours of the wearer. Thus the
article can be worn very close to the body (anatomical form-
fitting) which has the advantage that 1liquid 1s absorbed
immediately upon exuding from the body, thus preventing the
wearer from experiencing any feeling of wetness of the skin.
The wearer's feeling of dryness of the skin 1s also achieved
in that with the absorbent articles accecrding tTo the
invention the absorbent material 1s purposefully centred 1in
the absorbent articles. Finally, the embodiment according to
the invention, of the absorbent articles, makes 1t possible,
in the case of a sanitary napkin, for 1ts ends to be kept
extremely thin thus allowing very discrete use o0of a

respective article.

Rpart from the element, referred to above as an absorbent

body, which at the same time serves as a liquid-storage layer

A

primaeryv storage), the absorbent article according to the
invention can ealso comprise a Iurther storage layer (so-
called secondary storage). This zIfurther storage laver 1is
preferably constructed as a web between the absorbent body
and the liguid-impermeable laver disposed away from the
wearer's body. This material forming the additional storage

layer can also be absorbent in order to bring about better
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ligquid-distribution. This additional storage layer 1is only
intended for "emergencies" 1f the absorbent body (primary
storage) for whatever reasons was to exceed its capa'city
limit. Materials suitable for the additional storage lavyer
(secondary storage), are for example coform materials,
cellulose, cellulose-fibre mixtures (air laid), non-woven
materlals or tissue cotton-wool.

The absorbent articles according to the 1invention, with the
novel absorbent body, can 1n particular be used 1in the area
of feminine hygiene, for example as a sanitary napkin, 1in
particular an ultra-thin sanitary napkin or a panty liner.
Apart from this, the =absorbent article according to the
lnvention c¢an however also be designed as & child's

disposable nappy/diaper, or an incontinence pad.

If the absorbent article 1s an article according to the first
aspect of the i1invention, 1.e. if 1t comprilises &a liguic-
permeable cover layer which during use of the article 1s
disposed towards the body, then underneath this liguid-
permeable layer there can ke another cover layer which
comprises a central aperture (so-called port hole) located
above the absorbent body. Respective absorbent articles are
for example described 1n the German pvatent application No.
19040451, Thils port hole design 1s 1n particular advantageous

for feminine hyglene articles.

The absorbent article disclosed 1n the above-mentioned German
patent application can comprise the following structure. On
the side disposed away from the body when the absorbent
article 1s 1n use, there 1s & liquid-impermeable lavyer. Above
this liquid-impermeable laver there 1is &a primary storage
layer. Above 1t there 1s a secondary storage layer. Above the
secondary storage 1layer there 1s a compensation layer and
above the compensation layer there is a cover laver

comprising & central aperture. The absorbent articles
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accordlng to the present 1nvention can also comprise a
respective cover layer comprislng an aperture. Finally, the
absorbent article according to the present 1invention further
comprises an upper, liguid-permeable layer which 1s disposed
towards the body when the article 1s used. The secondary

storage layer can comprise at least one compressed region.

For example cellulose 1s a material suiltable for the
secondary storage laver. Local compressed reglons 1in the
secondary storage can for example be obtained by embossing
grooves 1nto the storage area. The storage material
posltioned underneath the embossed grooves 1s thus compressed
and the grooves contribute to a directed ligquid-distribution
on the storage layer or 1n the absorbent article.

The cover layer comprising the central aperture 1s for
example made from a mixture of cellulose and polymerised
alkene. It 1s advantageous 1f the respective mixtures contain
at least 50% by weight of polymerised alkene. Very good
results are achieved 1if the content of polymerised alkene 1is
50~-80% by weight, 1in particular o00% by weight. The cover
laver may also be made from two layers, 1in such a way that a
Iirst laver made of cellulose and polymerised alkene 1s
applied to a second carrier layer made of polvmerlised alkene.
In this, the first layer made from a mixture of cellulose and
polymerised alkene 1s connected to the liguiid-impermeable
layer which, when the article 1s used, 1s disposed towards
the body, and the second carrier layer 1s connected to the
compensation layer. Polyethylene, polypropvyvlene and mixtures
cf polyethylene and polypropylene are preferred polymerised
alkenes. Furthermore, the cover layer can comprise a pigment,
such as for example titanium oxide. It 1s advantageous 1f the
material of the compensation layer 1is made from a non-woven
material. The non-woven material can comprise polymerised

alkene and/or bicomponent fibres. The compensation layer on

che surface disposed towards the storage layer can also be
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coated with a surface-active substance, which may for example
contain silicon. The primary storage layer can for example
comprise a UCTAD material (uncreped through air dried
material), tissue cotton-wool or a polymeric alkene. It is
advantageous 1f the primary storage layer is constructed in
such a way that its marginal areas are folded in in such a

way that they mutually overlap.

Both the liquid-impermeable layer and the ligquid-permeable
layer can be constructed from a polymerised alkene, such as
for example polyethylene, polypropylene or a mixture thereof.
For attachment of the absorbent article according to the
lnvention to a garment, the liquid-impermeable laver may
comprise at least one adhesion element and/or an adhesive
layer. Furthermore, the absorbent article according to the

invention may also comprise laterally arranged wings.

The invention is explained in more detail below by means of
the accompanying drawings in which:

Fig. 1 1S a perspective view of an absorbent rticle
according to the invention in the form of a

sanlitary napkin;

Fig. 2 1s a perspective view of an absorbent article
according to the invention 1in the form of a

sanltary napkin, in partial section view;

Fig. 3 1s a cross-section through one embodiment of the
absorbent article according to Fig. 1 along: the
line A-A of Fig. 1;

Fig. 4 1S a cross-section through a further embodiment of

an absorbent article according to the invention in

the form of a sanitary napkin;
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1s a longitudinal section through one embodiment
0l the absorbent article according to Fig. 1,
along the line B-B of Fig. 1;

l1s a diagrammatic view of the length and width
ratios of an absorbent article according to the

invention and a respective core of an absorbent
element;

l1s a top view of shapes which the absorbent body
or the core of the absorbent body of an absorbent
article according to the invention, can assume;

1s a view of the chamber layouts (in longitudinal
direction) of the absorbent body or the core of
tChe absorbent body of an absorbent article

according to the invention;

1s a view of the chamber layouts (in transverse

direction) of the absorbent body or the core of

the absorbent body of an absorbent article

accoraing to the invention;

1s & view of the chamber layouts (in longitudinal
and transverse directions) of the absorbent body
or the core of the absorbent body of an article

according to the invention;

1s a view of deformation possibilities of the
absorbent body or the core of the absorbent body

0of an article according to the invention;

snows the torgque o©f a polymethylene urea powder
during wetting with an increasing guantity of -
blood substitution solution (BSS) :

CA 02283406 1999-08-31




10

15

20

25

30

CA

Fig.

Fig.

Fig.

11b

. 11d

lle

12

24

shows the torque of a mixture of 8 parts by weilght
0f polymethylene urea and 1 part by weight of
polyacrylate (SAP) during wettlng wlth an
1ncreasing guantity of blood substitution solution
(BSS) ;

shows the torque of a mixture of 4 parts by weight
of polyvmethylene urea and 1 part by weight of
polvacrylate (SAP) curing wetting wlth an

increasing gquantity of blood substitution solution
(BSS) ;

‘shows the torque of a mixture of 2 parts by weight
of polymethylene urea and 1 part by weight of
polyacrylate (SAP) aquring wetting wlth an
1ncreasing quantity of blood substitution solution
(BSS) ;

shows the torque of a mixture of eqgual parts by
weight of polymethylene vurea and polyacrylate
(SAP) during wetting wlth an 1ncreasing quantity
of blood substitution solution (BSS);

shows the torque c¢f a mixture of 1 part by weight
of polymethylene urea and 2 parts by welight of
polyvacrylate (SAP) during wetting wlth an

increasing quantity of bloocd substitution sclution
(BSS) ;

1s a diagram illustrating the maximum torques of
polvyvmethylene urea or Varlious mixtures of
polymethylene urea/SMH during wetting with a blood
substitution solution (BSS);
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shown below in detail in the form of sanitary napkins,
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sanitary
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is a perspective view o©if a further absorbent
article according to the invention 1n the form of
a sanitary napkin;

is a cross-section through the absorbent article
according to Fig. 13 along the line IV~-IV;

is a perspective view of & further absorbent
article according to the invention 1in the form of

a sanlitary napkin;

is a cross-section through the absorbent article
according to Fig. 15 along the line VI-VI;

is a perspective view of & further absorbent
article according to the invention 1in the Iform of
a sanitary napkin;

the absorbent article

is a cross-section through

according to Fig. 17 along the line II-11l.

is a perspective view of a further embodiment oI
the absorbent article according to the 1nvention,

in the form of a sanitary napkin; and

is a cross-section through the absorbent article

according to Fig. 19 along the line XX-XX.

Although the absorbent article according to the invention 1s

1t 18

present 1nvention 1s not restricted TO

feminine nhvglene but includes &all

absorbent hygiene articles.

Fig.

comprising a frontal region 12,

1 shows a sanitary nepkin 10 accorcing to the invention

a middle region 14 and a rear
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region 1o6. The liquid-permeable layer 18 disposed towards the
wearer's body when the sanitary napkin 10 is 1in use, and the
liguid-impermeable layer 20 disposed away from the wearer's
body, are interconnected 1in the marginal area 22 of the
sanitary napkin 10. In the centre, the absorbent body (not
visible), extends in longitudinal direction of the sanitary
napkin 10; the said eabsorbent body results in the liquiad-
permeable layer 18 in the centre of the sanitary napkin belng
raised in relation to the frontal region 12 and the rear
region 16. Also visible are TWO longitudinal grooves 26 1in
rhe central region 24 which on the one hand reflect the
chamber layout of the absorbent Dbody and on the other hand
contribute to directional liquid-distribution when the

sanitary napkin is in contact with a liquid.

Fig. 2 provides a perspective view of an absorbent article 10
according to the invention 1n partial section view. Shown
again are the frontal region 12, the middle regicon 14 and the
rear region 16 of the article. The ligquid-permeable layer 18
and the ligquid-impermeable layer 20 (garment protection film)
are interconnected in the marginal area 22. The core 28 of
~he absorbent body of the article according to the invention
is arranged in the central reglon of the said absorbent body
and extends in longitudinal direction of the article. The
core comprises a (liquid-permeable) outer CoOVer 30 made from
2 non-woven material. The material 32 which remains able TO
f1ow even after contact with a liguid, in the present case
polymethylene urea with a particle size between 200 and 800
um, 1S enclosed in the outer cover; the individual particles
are largely spherical in shape. 1In the embodiment shown 1n
Fig. 2, the outer cover 30 1s almost entirely filled with
material 32. This does not pose any problems because, even 1I
contacted with a liquid, this material 1s not subject O
moisture expansion (swelling) and there 1s thus no danger of

the outer cover 30 bursting.
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The longitudinal grooves 26 extend 1n longitudinal direction
of the absorbent article 10. The outer cover 30 of the core
comprises tied-in areas 34 whilch cause a certain dlvilision
into compartments of the absorbent material 32. In this, the
core is divided into a central chamber 36 and lateral
chambers 38, 40. BAs 1is clearly evident 1n Fig. 2, the

delimitation walls of the individual chambers do not reach

all the way to the base of the outer cover 30, sO that a
limited material exchange between individual chambers 1s
possible. In the embodiment shown 1n Fig. 2, the outer cover
30 is made from two parts which are interconnected in the
marginal area 42. This construction facilitates filling of

the core with absorbent material.

In the embodiment of the article according to the invention
shown in Fig. 2, the core 28, oval in shape, of the absorbent
body, is also backed by an absorbent cellulose material 44.
This cellulose material on the one hand contributes tO wearer
comfort, and on the other hand serves as reserve storage
(secondary storage) in case the storage capacity of the core
filled with polymethylene urea material, which remains able
to flow even after having been 1n contact with a ligquid, 1s
exceeded. Normally, this reserve storage will however not
have to be used since investigations show that for example
the large majority of &all sanitary napkins need tTO absorb
less than 5 ml of liquid and for this the storage capacity of

the core i1s adequate 1n every case.

When the article 10 according to the invention 1s 1n contact
with blood, the blood is first of all distributed with the
assistance of the longitudinal grooves 26. The blood then
penetrates the liquid-permeable layer 18 and through the
outer cover 30 enters the core 28 conteining the material 32

where 1t 1s retained.
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Fig. 3 shows a cross-section, along the line A-A 1n Fig. 1,

through the absorbent article according to the 1nvention.

Viewed from top to bottom, under the liqulid-permeable layer

18 of the core 28, the absorbent body can be seen. The said

5 core 28 is enclosed by the outer cover 30 and filled with the

polymethylene urea material 32 which remains able to flow

even after contact with a liquid. Below the core 28 there 1is

a secondary storage layer made of cellulose material 44

(serving predominantly as a reserve or secondary storage),

10 and the absorbent article is closed off below by the liquid-

impermeable layer 20 which 1s consists of polyethylene. A

further special feature of the embodiment shown 1in Fig. 3

consists of the outer cover 30 featuring tied-1n areas 48 on

the bottom too; the said tied-in areas being allgned with the

15 tied-in areas 34 at the top. This results 1in a still more

pronounced chamber layout of the core of the absorbent boay,

to a limited extent enabling material exchange Dbetween

individual chambers. The liquilid-permeable layer 18 and the

liquid-impermeable layer 20 are interconnected 1n  the

20 marginal area 22. In the present case, this connection of the

layers has been achieved by bonding the layers by an adhesive

means. It is however also possible to interconnect the layers

in other ways, for example by ultrasound cor heat sealing. The

two lavers in the marginal area 42 of the outer cover 30 are

25 bonded to each other 1in a similar way to that used in the
marginal area 22.

Fig. 4 shows a cross-section through a further embodiment of
an absorbent article according to the 1nvention. The same
30 elements are described with the same reference numbers in
Figs. 3 and 4. In the embodiment according to Fig. 4, the
lateral chambers 38, 40 are completely closed c¢ff from the
central chamber 36 s0 that no exchange of material 32 1s
possiblie between the chambers. The chamber layout 1s achieved
35 by the upper area 30a of the outer cover 30 and the lower

area 30b o©f the outer cover 30 contacting each other at
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points 52, 54. AR permanent connection 1s attalned by sewilng
the upper or the lower outer cover layer. The chamber layout
could for example also be achieved by bonding the upper area
30a to the lower area 30b. A further characteristic of the
embodiment shown in Figs. 3 and 4 consists of the presence of
upper voids 60. The ligquid which has entered can distribute
itself very well in longitudinal direction 1n these voids,
thus resulting in an even storage of the said liquid across
the entire absorbent bodyv. This arrangement allows optimal
use of the absorption capacity and storage capacity of the
core.

In Fig. 4, the reference number 358 1indicates the upper edge
of the secondary storage layer 44. If there are no
indentations present in the liquid-impermeable layer 20, then
small lower voids 62 can form between individual chambers of
the absorbent body.

In addition, the absorbent body of the absorbent article
according to the invention can also comprise a subdivision
into chambers in such a way that there are subdivided areas
(as shown in Fig. 4; compare numbers 52, 54) besides areas
which allow a material exchange between chambers (as can be
seen from Fig. 3, areas indicated by reference numbers
between 34 and 48). This then 1leads to the formation of
various areas, 1in longitudinal direction of -the absorbent
article, between the central chambers 36 and the lateral
chambers 38, 40. In places, material exchange Dbetween
chambers 1s possible (if the chambers are not completely
separated from each other, as shown in Fig. 3); 1n other

places material exchange 1s suppressed (as shown in Fig. 4,
numbers 52, 54).

Fig. S5 1s a 1longitudinal section through the absorbent
article according to Fig. 1 &along the 1line B-B 1n this
figure. The ligquid-permeable layer 18 and the liguid-
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impermeable layer 20 are interconnected in the marginal area
22 . The central chamber of the core contalning the

polymethylene urea material 32, is also shown in lcngitudinal
section view.

Fl1g. © shows how to favourably select the dimensions w and 1
of the core of the abscrbent body 1in relation to the
dimensions W and L of the absorbent article. It 1s

advantageous 1n any case 1if w is smaller than W and 1 1is
smaller than L.

Fig. 7 a to z shows 25 different possibilities of core
design. Depending on the function of the absorbent article
according to the invention, a sultable core can be selected.
In the case of a "dog bone" structure, &s shown in Fig. 1, it
would be advantageous for example to use a similarly shaped
core; see for example Fig. 6. But an oval shape (Fig. 7b) of
the core can also be used to advantage (compare Fig. 1).

Figs. 8 and 9 show possibilities for subdividing (chamber
layout) the core. The design shown in Figs. 8a to ¢ relates
Co longitudinal chambers, and embodiments according to Figs.
sd Tto f relate to transverse chambers. Fig. 9 Shows
longitudinal and transverse chambers at the same *time. The

chamber design according to Fig. 8b correspconds to that shown
1n Figs. 2 to 4.

F1g. 10 shows wvarious deformations of the absorbent body
under lateral pressure load and pressure load from above. In
thls, an oval core, shown in top view, can change TO an hour-
glass or dog-bone shaped core (Fig. 10a) when lateral
pressure i1orces are applied to the core by the wearer's
thighs (compare arrows in the left diagram of Fig. 10a). The
original width wl (left diagram in Fig. 10a) in the step area
1s reduced to the width w2 (right diagram in Fig. 10a). This

cemonstrates the particular ability of the absorbent article
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according to the invention to fit very well to the anatomical

contours of the wearer.

Flg. 10b shows the deformations illustrated in Fig. 10a of a
core of an absorbent article in cross-section. This F1g. also
shows clearly how absorbent material can be rearranged from
the two laterally positioned chambers into the central
chamber. The arrows indicate the direction of material
movement.

Fig. 10a shows that during lateral pressure load, the outer
shape and cross-sectional contours of the core area change
put that the length 1 of the said core area essentially
remalns unchanged.

1g. 10c shows the deformation of the core of the absorbent
DOCYy during pressure load from above (arrow from above). It
shows clearly how, by reducing the thickness of the core
(D2<D1l), material from the central region can be rearranged
to lateral regicns (arrows to the left and right). In this,

the width w of the core remains essentially unchanged.

IT the central core comprises a chamber layout as shown in
Flg. 10d, then during pressure load from above (arrow from
above) the thickness of the middle (central) chamber will be
reduced and material will move to laterally located chambers,

indicated by the arrows to the left and right (compare also
Fig. 3).

Figs. 1lle to f shows the torgue (in Nm) when stirring
polymethylene urea powder or polymethylene urea/polyacrylate
(Superabsorber) mixtures with the addition of certain
quantities of blood substitution solution (RBSS). Fig. 1lle
1llustrates pure polymethvlene urea and shows a maximum of
approx. 2 Nm at approx. 1 ml BSS. Similar conditions result

wlth 8 parts by weight of polymethylene urea to 1 part by

-—b
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welght of polyacrylate (SAP) as shown in Fig. 1lb and with a
mixture of 4 parts by weight of polymethylene urea and 1 part
by weight of polyacrylate (SAP) (Fig. 1llc), with the maximum
rising slightly at 1 ml BSS (Fig. 1lb approx. 2.4 Nm and Fig.
l11lc approx 2.8 Nm).

When examining mixtures comprising 2 parts by weight of
polymethylene urea and 1 part by weight of polvacrylate
(SAP), then 1t becomes evident that the 1 ml maximum rises to
2approx. 3.2 Nm, and a second maximum of approx. 4.2 Nm occurs
at approx. /7 ml BSS (Fig. 11d). With a mixture of egual parts
by welght of polymethylene urea and polyacrylate (SAP), a
first maximum of approx. 2.5 Nm occurs at about 1.8 ml BSS,
and a second maximum of approx. 6 Nm occurs at approx. 8.3 ml
BSS (Fig. 1lle). With & mixture containing 1 part by weight
polymethylene urea and 2 parts by weight polyacrylate (SAP),

this second maximum rises to approx. 8 Nm at approx. 8.3 ml
BSS (Fig. 11f).

It 1s evident from the data shown in Figs. 1lla to f that

(after overcoming a first maximum at approx. 1 ml ligquid-

supply) pure polymethylene urea and mixtures of up to 4 parts
per weignt of polymethvlene urea with 1 part by weight SAP
can be supplied with larger quantities of BSS (up to 14 ml)
wlthout a significant friction resistance of the particles of
absorbent material resulting. This is an important indicator

Ior the high wearer comfort of the absorbent articles

contailning the respective materials as an absorbent. Since
mOsT sanltary napkins for feminine hygiene, as has been
mentioned before, do not have to absorb more than 5 ml
ligquid, the pronounced second maximum, which occurs in
mixtures containing less than 2 parts by weight of
polymethylene urea per part by weight of SAP, does not have
any negative effect.

CA 02283406 1999-08-31




10

15

20

25

30

35

CA

33

Finally, Fig. 12 shows the maximum torgue 1n Nm at
commencement o©of wetting with BSS and aftter completed

homogenisation of polymethylene urea/polyacrylate (SAP)

mixtures.

Fig. 13 shows a sanitary napkin 100 of the invention,
comprising a frontal region 102, a middle region 104 and a
rear region 106. A layer 110 made from a soft coform material
1s applied to a ligquid-impermeable layer (not shown 1in Fig.
13). The 1laver 110 1s connected to the supporting liguid-

impermeable layer by an adhesive means 118. In the marginal
area, the two layers are additionally connected to each other
by thermal-mechanical means or by ultrasound. On the one
hand, the layer 110 serves to 1ncrease the wearer comfort of
the absorbent article by 1ts softness; on the other hand, the
layer 110 can also serve as a reserve oOr secondary storage 1f
liquid to be absorbed reaches the marginal areas of the
absorbent article. The layer 110 comprises a central
absorbent body and storage body 114. The absorbent body
comprises a ligquld-permeable outer cover. The outer cover
comprises a liguid absorbent material which remains able to

flow even after contact with a ligquid.

Fig. 14 shows 1n detail the structure o©f the absorbent
article according to the invention according to Fig. 13, with
Fig. 14 showing a cross-section along line IV-IV shown in
i1g. 13. Fig. 14 shows the 1liguid-impermeable rear cover
laver 116 made from polyethylene. On the one hand, the cover
layer 116 serves as &a support for the overlayling lavers
(arranged 1n closer proximlity to the wearer’s body) o©f the
absorbent article. On tThe other hanc the cover layer 116
serves as a germent proctection film which protects the
wearer’s undergarments from soiling by bodily fluids. In the
marginal area 112, the liquid-impermeable layer 116 and the
layer 110 made from a scit coform material, are stamped
together. The eabsorbent body 114 1is attached to the layver
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110. The absorbent body 114 comprises an outer cover 120 made
from a non-woven material which comprises a material 122
which remains able to flow even after contact with a liquid,
namely polymethylene urea 1n spherical shape with a particle
diameter ranging between 200 and 800 pm. The outer cover 120
1s connected to the layer 110 by means of seams 124. On the
one hand, the seams 124 cause the layer 110 to be held to the
absorbent body 114 and on the other hand also cause & certain
division 1into compartments of the absorbent body 114. 1In
this, as a result of the seams 124, 1n the absorbent body
according to the embodiment shown 1n Figs. 13 and 14, the
absorbent body 1is not divided 1into two o©or more completely
separate regions because the seams are not arranged right
through. The type of stitching used to attach the eabsorbent
body 114 to the coform layer 110, shown 1n Fig. 14, ensures
that the supporting liquid-lmpermeable layer 116 remailns
intact and can fulfil i1ts function as a garment protection
film. The absorbent bocdy 114 comprises marginal areas 126
where a section 120a of the outer cover 120 facing the coform
layer, 1s connected by an adheslive means to a section 120b of
the outer cover 120 facing the body. Prior to filling the
absorbent body 114 with the absorbable material 122 with
storage propertilies, the secticons 120a and 120b are first
partly connected to each other 1n such a wav that a filling
aperture remains. Subseguently, the material 122 1s fed 1n
through the filling aperture, up to the desired degree oI
filling; 1in the present case 80% o0of the theoreticel total
filling capacity; and subsequently the areas 120a and 120D
are also connected to each other in the f1llling aperture
section, resulting in tnhe completed absorbent body 114 which

1s subsequently fixed by means of stitches to the coform
laver 110.

The advantage of the apsorbent article 100 according to the

lnvention as shown in Figs. 13 and 14, when compared to

traditional absorbent articles can be found in that on the
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cne hand the absorbent body and the absorbent material
contained thereln are very easily accessible because only the
cuter cover 1s between the absorbent material and the
wearer’s body; and on the other hand the unrestricted and
exposed position of the absorbent body makes it possible for
the said absorbent body- -to optimally adapt to the anatomical
contours of the wearer. In this way, the article according to
the 1lnvention ensures very high wearer comfort.

Figs. 15 and 16 also show &a sanitary napkin which in
princlple has the same design as the embodiments shown 1in
Flgs. 13 and 14, with the embodiment in Fig. 16 showing a
cross-section through the article along the line VI-VI in
Fig. 15. The reference numbers in Figs. 15 and 16 correspond
to those 1n Figs. 13 and 14. Similarly, the materials
described 1n conjunction with Figs. 13 and 14 correspond to
those in Figs. 15 and 16. As can be seen from the perspective
views 1n Figs. 13 and 15, the embodiments according to Figs.
13 and 15 differ in the shape of the absorbent body 114.
Whereas the absorbent body 114 according to Fig. 13 1is of
elongated oval shape, the absorbent body according to Fig. 15
1s ©0I elongated lanceoclate shape. This increase 1in size of
the absorbent body further increases the liguid-absorption
capacity of the absorbent article according to the invention.
As can Dpe seen from Fig. 16, the absorbent body 114 1is
connected to its underlying layver 110 merely by a central
seam 124 whereby the adaptability of the absorbent body 114

TO various wearer situations 1is still further improved.

Figs. 17 and 18 finally show a further modification of the
apsorbent article according to the invention, with Fig. 17
showlng a perspective view and Fig. 18 a view along the line
II-11 in Filg. 17. The reference numbers used in Figs. 13 and
14 denote corresponding components in Figs. 17 and 18. The

materials described in conjunction with Figs. 13 and 14 also
correspond to those 1n Figs. 17 and 18.
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The specilal feature of the embodiment shown 1in Figs. 17 and
18 of an absorbent article according to the 1nvention
consists of the division 1nto three parts of the absorbent
body 1nto a central secticon 114 and two lateral sections lléa
é.nd 114b. As can be seen 1n Fig. 18, the absorbent body
comprlses three sections 114, 114a and 1l1l4b of the absorbent
body which sections are completely separate from each other.
Channels 126, 128 aligned 1n longitudinal direction are
arranged between the central absorbent body 114 and the
lateral absorbent bodies 1l4a and 1ll4p. This embodiment of
the absorbent article according to the 1nvention ensures
particularly good leakage protection because, 1f the central
absorbent body 114 should “spill cver”, there are still thne
lateral absorbent bodies 114a, 114b available <for liquid
absorption. This Cype o absorbent article 18 thus
particularly sultable for situations in  which large
quantities of liguid need to be absorbed and stored 1n a
relatively short period of time. In thils, the channels 126,
128 support distribution of the liquid 1in longitudinal
direction of the absorbent article, i.e. the total available
capacity for eabsorption and storage 1s used even more
effectively because in close proximlty to the central contact
area, even marglnal areas and terminal areas of the absorbent

body can be used optimally for ligquid storage.

A further special embodiment of the absorbent article
according to the invention 1i1s shown 1in TFigs. 19 and 20.
Again, the article is a sanitary napkin, shown 1n perspective
view in Fig. 19 and in cross-section 1in Fig. 20. The article
comprises a liguicd-1impermeable Layer 116, made o
polyethylene, which 1s disvcsed away Ifrom the wearer's body
when the said article 1s 1n use. Arranged on this laver 1lio
is a laver 110 made of soft coform material which on the one
hand serves to 1ncrease the wearer comfort of the article. On

the other hand, this laver 110 can &alsc serve as reserve
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storage or secondary storage which absorbs and stores liqguid
not absorbed and retained in the absorbent body 114.

The absorbent body 114 in turn is surrounded by a ligquid-
permeable layer or outer cover 120 made from a non-woven
material. The liguid-absorbent and llguid-storing material
122 1n the absorbent body 114 is polymethylene urea material
Iree from ether groups and free from rormaldehyde groups,
whereby the absorbent body is filled with the polymethvylene
urea material up to 70% of its theoretical capaclity. This

degree of filling ensures very good adaptability of the
article to the wearer’s body contours.

The absorbent body 114 is connected to the layer 110
underneath it and via this laver with the liguid~impermeable
layer 116 by way of a seam or of adhesion 124. The reference

number 112 designates the marginal area connecting the layers
110 and 116.

The embodiment shown in Figs. 19 and 20 is Characterized by

the arrangement of the liguld-permeable cover layer 130,

This cover layer comprises folds, marked with the reference
number 132, which extend 1in longitudinal direction of the
arcticle. The folding of the layer 130 extends underneath the
absorbent body 114 up to a further folding 134 from where the
Cover layer again extends in the direction of +the margin of
the article. Between the folding 134 and the marglnal area of
Che article, the layer 130 is connected by means of adhesion
with the underlying layer 110. This speclal arrangement of
the cover layer 130 ensures good mobllity and adaptability of
the absorbent body ancd cf the entire article to the wearer’s
bocy contours.
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CLAIMS
1. An absorbent article comprising
S a liquid-permeable layer (18) disposed towards the

wearer's body when the said article is in use:;

a liquid-impermeable layer (20) disposed away from the

wearer's body when the said article is in use; as well
10 as

an absorbent body arranged between the liquid-permeable
layer (18) and the liquid-impermeable lavyer (20),

15 characterized in that

the absorbent body comprises an absorbent material (32)
which remains eable to flow even after having been in

contact with a liguid.
20

2 . An absorbent article comprising

a ligulid-impermeable layer (116) disposed away from the
body when the article is in use, as well as an
29 absorbent body (114; 114a, 114b) covered by a liquid-
permeable layer and comprising an absorbent material
(122) which remains able to flow even after contact
with liquid, with the &absorbent body (114; 114a, 114b)
being connected to the licguid-impermeable laver (116)

30 in a central area of the said laver.

3. An absorbent article according to claim 2, charac-
terized in that the connection between the absorbent

body (114; 114z, 114b) and the liquid-impermeable layer
35 (20; 116) is made by an adhesive means.
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An absorbent article according to one of claims 2 or 3,
characterized in that the connection between the
absorbent body (114; 114a, 114b) and the liguid-
impermeable layer (11lb) is made by a seam (124) or by
several seams (124).

An absorbent article according to one of the preceding
claims, characterized in that an absorbent, soft
material (110) which serves as a secondary storage is
arranged on the side of the liquid-impermeable layer
(20; 116) disposed towards the body of the wearer.

An absorbent article according to claim 5, charac-
terized 1in that the soft material (110) serving as a
secondary store, 1s a coform material, an airlaid
material, tissue cotton-wool and/or a non-woven

material, 1n particular a spin-bonded fabric or card

web.

An absorbent article according to one of the preceding
claims, characterized in that the absorbent materieal
(32; 122) which remains able to flow even after contact
with a ligquid 1s embedded in a matrix made of fibrous

material.

An absorbent article according to c¢laim 7, charac-
terized in that the absorbent material (32; 122) which
remains able to flow even after contact with a liquid

1s mixed into the fibrous material in a homogenous way.

An absorbent article according to claim 7 or 8, char-
acterlzed 1n that the absorbent material (32; 122)
whilich remains able to flow even after contact with =

liquld 1s embedded between layers of fibrous material.
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An absorbent article according to cne of claims 7 to 9,

characterized in that the

fibrous material 1S

cellulose, a cellulose/polypropylene mixture and/or a
coform material.

An absorbent article according to one of claims 7 to

10, characterized in that the ratio of absorbent

material (32; 122)
after contact with a liquid, to fibrous material, is
between 1 to 25% by weight to 99 to 75¢% by weight.

which remains able to flow even

An absorbent article according to claim 11, charac-

terized in that the ratio of absorbent material (32;
122) which remains able to flow even after contact with
a llguid, to fibrous material, is between 5 to 20% by
welght to 95 to 80% by weight.

An absorbent article according to claim 12, charac-
terized 1n that the ratio of absorbent material (32;
122) which remains able to flow even after contact with
a liquid, to fibrous material, is between 10 to 15% by
welght to 90 to 85% by weignht.

An absorbent article according to one of the preceding
claims, characterized in that the zbsorbent body (114;
1l4a, 114b) apart from the absorbent material (32; 122)
which remains zble to flow even after contact with a
liquid, contains at least one care substance.

An absorbent article according o claim 14, charac-
terized 1n that the care substance of which there is at

least one 1s an extract of aloe versas, marigold and/or
chamomile.
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16. An absorbent article according to one of claims 14 or
15, characterized 1in that the care substances are

enclosed 1n microcapsules.

17. An absorbent article according to claim 16, charac-
terized 1n that the care substances are enclosed in the
mlcrocapsules 1in such a way that when the absorbent
body 1s worn, the care substances are releasable by
forces acting upon it and/or by body warmth.

18. An absorbent article according to one of the preceding
ciaims, characterized 1n that bactericidal, fungicidal
and/or viricidal  substances are applied in an
immobilised way on or 1n the absorbent material which
remains able to flow even after contact with liguid or

1n an adsorptive way on the absorbent material.

19. An absorbent article according to claim 18, charac-
terized 1in that chlorinated levulinic acid and/or
alkyldimethylbenzvliammoniumhalogenides are zapplled as

bacterilicical substances.

20. An absorbent artilicle according to one of the preceding
claims, characterized in that the absorbent material
(32; 122) which remalins able to flow even after contact
wlth a liquid, keeps 1ts ability to flow up to at least

10 ml liguid per gram of material.

21. An absorbent article accorcing to one 0f the preceding
claims, characterized 1n that *the absorbent materilal

(32; 122) comprises sphericel particles.

N
[\)

An absorbent article according to claim 21, charac-
terlized 1n that the diameter of the spherical particles
1s between 100 and 2000 pm, in particular between 200
and 800 um.
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An absorbent article according to one of the preceding
claims, characterized 1in that the absorbent material
(32; 122)

urea.

comprises at least 1in part polymethvlene

An absorbent article according to claim 23, charac-
terized 1n that at least one third of the absorbent

materlal (32; 122) comprises polymethvlene urea.

An absorbent article according to claim 23, charac-
terized 1n that at least half of the absorbent material
(32; 122) comprises polymethylene urea.

An absorbent article according to claim 23, charac-
terized 1n that at least two thirds of the absorbent

material (32; 122) comprises polymethylene urea.

An absorbent article according to claim 23, charac-
Terized 1in that at least 80% of the absorbent material

(32; 122) comprises polymethylene urea.

An absorbent article according to claim 23, charac-
terized 1n that the absorbent body 1is made from

polymethylene urea.

An absorbent article according to one of claims 23 to
28, characterized 1n that the polymethylene urea

material 1s free of ether groups and formaldehvde.

An absorbent article according to one of claims 1 to 27
or <22, characterized 1n that the absorbent material

(32, 122) comprises a superabsorbent material.
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An absorbent article according to claim 30, charac-

Cerlized 1n that the superebsorbent material is a

polvacrylate.

An absorbent article according to one of the preceding
claims, characterized in that the absorbent body
comprises at least one core (28) which contains the
absorbent material (32; 122) which remains able to flow
even after contact with a liquid, whereby preferably
the length 1 of the core (28) is smaller than or equal
Lo the length L of the absorbent article, and the width
w o0f the core (28) 1s smaller than or equal to the
width W of the absorbent article.

An ebsorbent article according to one of the preceding
claims, <characterized 1in <that the absorbent body
comprises at least two chambers (36, 38, 40; 114; 11l4a,

i14b) which are separated from each other by at least
one wall.

An absorbent article according to c¢laim 33, charac-
terized in that the wall, ¢f whicrn there 1s at least
one, 18 aligned 1n longitudinal direction of the

absorbent article.

An eabsorbent earticle according to claim 33, charac-

terized 1n that the wall, of which there is at least

one, 1s aligned 1in transverse direction o©of the

absorbent article.

An eabsorbent article according to claim 33, charac-
cerized in that the absorbent body is divided into
compartments by at least one wall aligned in
iongitucdinal direction of the absorbent article, and by

at least one further wall aligned in transverse
direction of the absorbent article.
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An absorbent article according to one c¢f claims 33 to
36, characterized 1n that the core (28), of which there

is at least one, of the absorbent body, 1s subdivided
1nto chambers.

An absorbent article according to one 0f the preceding

claims, characterized in that it 1s a hygliene article.

An absorbent article according to claim 38, chearac-

terized in that it 1s a feminine hyglene article.

An absorbent article according to claim 39, charac-
terized in that the feminine hygiene article 1s a
sanitary napkin (10; 100), 1in particular an ultra-thiln

sanlitary napkin.

An absorbent earticle according to claim 39, charac-

terized in that the feminine hygiene article is a panty

liner.

An absorbent article according to one of claims 38 to
41, characterized in that the licuid-permeable layer

(18) comprises a central aperture.

An absorbent article according to one of claims 1 to

38, characterized in that the absorbent article 1s a

dlaper.

An absorbent article according to one of claims 1 tTO
38, characterized 1in that the absorbent article 1s an

incontinence pad.
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