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(87) Abstract

A liquid—permeable cover sheet (1, 201, 301) for an
absorbent article such as a diaper (300), an incontinence
protector, a sanitary towel or the like, which cover sheet
comprises at least a first material layer (2, 202, 302) with
a surface which essentially consists of polyethylene which
has been treated with plasma or corona in order to obtain
liquid permeability. The invention moreover concerns an
absorbent article with a liquid—permeable cover sheet (1,
201, 301) according to the invention.
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TITLE:
LIQUID-PERMEABLE COVER SHEET FOR ABSORBENT ARTICLE

TECHNICAL FIELD:

The invention relates to a liquid-
permeable cover sheet for an absorbent article such as a
diaper, an incontinence protector, a sanitary towel or the
like, which cover sheet comprises at least a first material
layer.

BACKGROUND:

The liquid-permeable cover sheet is
intended to bear against the user’s body during use of the
absorbent article, which means that this sheet first
receives the excreted body fluid. To avoid leakage of the
liquid, it is important that the liquid-permeable cover
sheet can receive a large amount of liquid during a short
period of time. It is also important that the cover sheet
withstands repeated wetting, i.e. can retain its liquid
permeability when the article has been subjected to a
number of wettings.

As liquid-permeable cover sheets, it is
customary to use nonwovens and film materials. Such cover
sheets are generally made of synthetic materials which are
inherently hydrophobic. In order to obtain 1liquid
permeability, it is customary to treat these materials with
wetting agents. Plastic films used as liquid-permeable
cover sheets must in addition be perforated to become
liquid-permeable. However, it is also common for nonwoven
materials to be perforated in order to increase the liquid
permeability. It is difficult, however, to produce a
perforated hydrophobic material in which the risk of
leakage is completely eliminated.
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Treatment with wetting agents is
generally carried out by coating the hydrophobic material
with a surface-active substance, such as, for example, a
surfactant. In this way, a hydrophilic cover sheet is
produced. For a material to be considered liquid-permeable,
it is necessary for the surface energy of the liquid in
question to be lower than the critical surface energy of
the material. This is obtained by the surface-active
compounds dissolving in the liquid and reducing the surface
energy of the liquid and/or by the surface-active compounds
binding to the surface of the material, which results in an
increased critical surface energy on the material.

A problem with using cover sheets
coated with a surface-active substance is that these cover
sheets have a liquid permeability which deteriorates upon
repeated wetting. This is due to the fact that the surface-
active compounds, which are not anchored to the surface of
the cover sheet, dissolve in the body fluid upon the first
wetting. On subsequent wetting, the amount of surfactant on
the surface of the cover sheet has therefore been
substantially reduced, which results in reduced 1liquid
permeability. Another problem when using articles with
surfactant-coated cover sheets is that the surface-active
compounds can cause skin irritations on account of the fact
that they migrate from the cover sheet to the user’s skin.
A further problem with such cover sheets is that the
surface-active compounds also migrate from the cover sheet
to the inner absorbent structure during the storage time,
the result of which is that the cover sheet has inadequate
liquid permeability even upon the first wetting.

European Patent 0,483,859 describes a
liquid-permeable cover sheet which has been corona-treated
in order to withstand repeated wetting. In the corona
treatment, the cover sheet is treated with a plasma, which
is a gas that has been given so much energy that it has
been completely or partially ionized. The contact of the
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material surface with the high-energy gas results in
radicals being formed on the material surface. Different
types of functional groups are then introduced to the
material surface, such as, for example, oxygen-containing
functional groups. Such treatment therefore creates a more
stable hydrophilic structure than when the surface is only
coated with a surface-active compound, without the compound
being chemically bonded to the surface. The material which
has been corona-treated is a nonwoven material which
consists of polypropylene fibres. However, in the case of
this known cover sheet, there is still the problem of the
liquid permeability substantially decreasing after a first
wetting. A further problem with such cover sheets is that
it has been found that the modification is not durable, but
weakens on storage.

A similar method for producing a
material which has been chemically modified on the surface
is by means of plasma treatment. US 4,743,494 and WO
94/28568 describe plasma-treated materials which are
suitable for use as, for example, liquid-permeable cover
sheets. Plasma treatment gives a more homogeneous mixture
than the corona treatment. Otherwise, corona and plasma
treatments are more or less of equal value. Plasma
treatment thus produces, as in corona treatment, a
chemically surface-modified material. However, even in the
case of liquid-permeable cover sheets treated in this way,
there is still the problem of obtaining a stable
hydrophilic surface, i.e. a surface which remains

hydrophilic even after repeated wetting.

DESCRIPTION OF THE INVENTION:

The present invention has nonetheless
made available a liquid-permeable cover sheet of the type
discussed in the introduction, having good liquid
permeability even after repeated wetting of the article.
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A liquid-permeable cover sheet
according to the invention comprises at least a first
material layer which is characterized in that the surface
of the material layer essentially consists of polyethylene
which has been treated with plasma or corona in order to
obtain lasting hydrophilicity.

As regards corona-treated and plasma-
treated materials, it has been found that different
materials show significant differences in the acquired
ability to retain the liquid permeability upon repeated
wetting. When using corona-treated or plasma-treated
materials as liquid-permeable cover sheets for absorbent
articles, it has been found that the liquid permeability
upon repeated wetting is substantially better for materials
with a surface of polyethylene than for materials with a
surface of polypropylene. It has also been found that
treated polyethylene material has an essentially unaltered
liquid permeability after the article has been in storage
for some length of time.

According to one advantageous
embodiment, the first material layer consists of a nonwoven
material. The nonwoven material comprises fibres with a
surface of polyethylene. For example, the fibres are two-
component fibres consisting of a core of polypropylene or
polyester and a surrounding covering of polyethylene.

According to another embodiment, the
first material layer is a perforated plastic film which is
corona-treated or plasma-treated. Since the treated surface
essentially consists of polyethylene, the film has
hydrophilic groups which are firmly anchored to the plastic
surface. The hydrophilic groups on the film surface
facilitate the movement of liquid through the perforations.

A further embodiment has a liquid-
permeable cover sheet which consists of a plurality of
material layers. The cover sheet preferably consists of two

layers. The first material layer is made up in accordance
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with one of the abovementioned embodiments. The second
material layer has a surface made essentially of
polypropylene. The second material layer is preferably a
nonwoven which is not plasma-treated or corona-treated. The
second material layer is expediently situated farthest away
from the absorbent body, i.e. nearest the user. Since the
second material layer has a thin structure with a grammage
of between 6-20 g/nﬁ, the fibre structure presents
perforations through which the liquid can pass in order to
reach the inner, hydrophilic first material layer. Thus, a
hydrophobic and dry surface is obtained nearest the user.
Of course, it is also possible for the second material
layer to be corona-treated or plasma-treated. When the
sheet is used as a liquid-permeable cover for an absorbent
article, it is also possible to place the second material
layer nearest the absorbent structure. These variants are
described in more detail in subsequent illustrative
embodiments and examples.

The present invention furthermore
concerns an absorbent article such as a diaper, an
incontinence protector, a sanitary towel or the 1like,
comprising an absorbent body enclosed between a liquid-
impermeable cover sheet and a liquid-permeable cover sheet,
which liquid-permeable cover sheet comprises at least a
first material 1layer having a material surface which
essentially consists of polyethylene. The material layer
has been plasma-treated or corona-treated in order to
obtain liquid permeability.

One embodiment concerns an absorbent
article which is characterized in that the liquid-permeable
cover sheet also comprises a second material layer.
According to such an embodiment, the first material layer
is situated nearest the absorbent body and the second
material layer is situated farthest away from the absorbent
body. The second material layer preferably consists of a

thin nonwoven of polypropylene which is not corona-treated
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or plasma-treated. Untreated nonwovens of polypropylene are
inherently hydrophobic, which means that +the surface
nearest the user remains dry even after wetting. Moreover,
the second material layer has a thin structure, with a
grammage of between 6-20 g/m’, the result of which is that
the fibre structure has perforations through which liquid
can pass in order to reach the inner, first material layer.
It is also possible to perforate the second material layer
in order to obtain the desired liquid permeability. In this
embodiment, the first material layer, i.e. the inner fibre
structure, functions as a drainage material, which has the
ability to drain liquid from the upper material layer
nearest the user. The first material layer preferably con-
sists of a nonwoven. To obtain a first material layer which
rapidly takes up liquid from the material layer situated
nearest to the user, the nonwoven material consists, for
example, of a Dbulky, cottonwool-like structure, a
perforated plastic film, or the like.

It is also possible for the second
material layer to be corona-treated or plasma-treated.
Since the material essentially consists of polypropylene
fibres, the hydrophilic compounds on the polypropylene
fibre surface do not remain so firmly anchored to the
surface as the hydrophilic compounds which are created when
the treatment is carried out on a surface of polyethylene.
This means that, upon wetting, hydrophilic groups dissolve
in the body fluid and reduce the surface tension of the
liquid, the result of which is that the liquid is more
easily absorbed by the inner absorbent structure. Another
advantage of this embodiment is that the plasma or corona
treatment can be carried out after the first material layer
and the second material layer have been laminated together.
For 1liquid to pass through the second material layer,
situated nearest to the user, upon subsequent wettings, the
second material layer preferably consists of a thin or
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perforated nonwoven. The second material layer can also
consist of a perforated film, a net material, or the like.
According to yet another embodiment,
the absorbent article is designed in such a way that the
second material layer is situated nearest to the absorbent
body and the first material layer is situated farthest away
from the absorbent body. Both material layers are
preferably corona-treated or plasma-treated in order to
increase the 1liquid permeability. The second material
layer, as has already been described, consists of a surface
essentially of polypropylene. An advantage of this
embodiment is that, when the article is being used, the
second material layer does not come into direct contact
with the user, which reduces the risk of the hydrophilic
groups irritating the user’s skin after a first wetting.

BRIEF DESCRIPTION OF THE FIGURES:

The invention will be described in
greater detail below with reference to the illustrative
embodiments which are shown on the attached drawings.

Fig. 1 shows a liquid-permeable cover
sheet according to the invention,

Fig. 2 shows another liquid-permeable
cover sheet according to the invention, and

Fig. 3 shows a diaper seen from the
side which, during use, is intended to be directed towards
the user.

DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS:

The liquid-permeable cover sheet 1
shown in Figure 1 comprises a material layer 2 which
consists of a nonwoven material with fibres having a fibre
surface essentially of polyethylene. In order to obtain
lasting hydrophilicity, the material layer 2 has been
corona-~treated or plasma-treated. In the corona or plasma
treatment, the material is surface-modified so that
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hydrophilic groups are chemically bonded to the surface of
the material layer 2.

The material 2 is preferably corona-
treated or plasma-treated after the fibres have been formed
into a nonwoven structure. The treatment is carried out
either from only one of the sides of the material layer 2,
or from both sides of the material layer 2. It is also
possible, however, for the fibres in the material layer 2
to be plasma-treated before the actual formation of the
fibres to a nonwoven material.

Examples of different types of
polyethylene are LDPE (low-density polyethylene), HDPE
(high-density polyethylene) and LLDPE (low linear density
poly-ethylene). Examples of fibres that can be used are
two-component fibres with a core of polypropylene or
polyester and a covering of polyethylene. Of course, the
fibres can alternatively consist only of polyethylene, of
different types or of the same type. In order to obtain the
desired fibre properties, it 1is also possible to use
polyethylene-containing copolymers, for example poly-
ethylene containing a small amount of acrylate, or acetate.
The acrylate or acetate component results in the material
being more elastic. Moreover, for plasma and corona
treatment, it has been found that metallocene-catalyzed
polyethylenes are well suited for the purpose.

For a nonwoven spunbonded material to
have a high evenness and thus also a high tensile strength,
such materials are made up of two different sheets. In
order to produce a spunbonded material consisting of two
sheet-like structures, material is supplied from two
consecutive extruders in the process. Such a method of
manufacture makes it possible to produce a spunbonded
material consisting of a sheet of polypropylene and a sheet
of polyethylene.

Naturally, the material layer 2 is not
limited to spunbonded material, but can of course also be
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of other nonwoven materials such as carded material, or
material manufactured in another way. It is also possible
for the material layer 2 to consist of a perforated film of
polyethylene.

The liquid-permeable cover sheet 201
shown in Figure 2 consists of two material layers. The
first material layer 202 1is 1like the material layer 2
described in Figure 1 and thus consists of a corona-treated
or plasma-treated nonwoven with fibres having a surface of
polyethylene. The second material layer 204 consists of a
nonwoven material essentially made up of polypropylene
fibres. The second material layer 204 is a thin nonwoven
with a grammage of between 6 - 20 g/m’. Of course, the
second material layer 204 can also comprise other
hydrophobic fibres, or fibre mixtures of two or more
different fibre types, such as, for example, different
types of polyesters, or nylon. It is also possible for the
second material layer 204 to consist of a perforated film
of polypropylene.

The diaper 300 shown in Figure 3
comprises a liquid-permeable cover sheet 301 in accordance
with the invention, a liquid-impermeable cover sheet 303,
and an absorbent body 305 enclosed between these. The
liquid-impermeable cover sheet 303 can consist of a liquid-
impermeable plastic film, a nonwoven sheet which has been
coated with a material obstructing liquid, or some other
easily pliable material sheet which resists penetration of
liquid. It 1is generally advantageous if the liquid-
impermeable cover sheet 303 has a certain breathability,
i.e. allows the passage of water vapour. The two cover
sheets 301, 303 have a somewhat greater extent in their
plane than does the absorbent body 305 and they extend a
short distance beyond the edges of the absorbent body 305,
all around its periphery. The cover sheets 301, 303 are
connected to each other within the protruding areas 307,
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for example with adhesive or by welding with heat or
ultrasound.

The absorbent body 305 is generally
made up of one or more sheets of cellulose fibres, for
example cellulose fluff pulp. In addition to cellulose
fibres, the absorbent body 305 can also contain
superabsorbent material, i.e. material in the form of
fibres, particles, granules, film or the like, which has
the ability to absorb liquid corresponding to several times
the actual weight of +the superabsorbent material.
Superabsorbent material binds the absorbing liquid and thus
forms a liquid gel. Moreover, the absorbent body 305 can
contain binding agents, shape-stabilizing components, or
the 1like. Further absorbent sheets which improve the
absorption properties can also be used, such as different
types of liquid-diffusing inlays, or material sheets. The
absorbent body 305 can be treated chemically or physically
in order to change the absorption properties. It is common,
for example, to provide an absorption sheet with
compressions in order to control the flow of liquid in the
absorbent body 305. Other types of absorption materials can
also be used, alone or in combination with cellulose fibres
and superabsorbent material. Examples of absorbent
materials which can be used are absorbent nonwoven
material, foam or the like.

The diaper 301 additionally has two
longitudinal side edges 323, 325, a front end edge 309 and
a back end edge 311, and it has a front portion 313, a back
portion 315 and a narrower crotch portion 317 situated
between the front portion 313 and the back portion 315.

Elastic members 319, 321 are also
arranged along the side edges 323, 325, at the crotch
portion 317 of the diaper. When the diaper is being used,
these elastic members 319, 321 serve to keep the diaper
sealed tightly around the user’s legs. A further elastic
member 327 is arranged along the back end edge 311 and is



10

15

20

25

30

35

WO 99/01099 PCT/SE98/01238

11

intended to give the diaper 300 a certain stretchability
and to serve as a sealing member for the diaper around the
user’'s waist.

A tape flap 329, 331 is arranged on
each side edge 323, 325 near the back end edge 311. The
tape flaps 329, 331 constitute securing members for the
diaper 300 and allow this to be closed together so that it
encloses the lower part of a user’s trunk like a pair of
trousers. The tape flaps 329, 331 cooperate with a
receiving area 333 on the liquid-impermeable cover sheet
303 of the diaper 300, at the front portion 313. The
receiving area 333 can consist, for example, of a
reinforcing material which has been laminated to the
liquid-impermeable cover sheet 303. By means of the
reinforcement, the diaper 300 can be closed and opened
again without the adhesive properties of the tape flaps
329, 331 being impaired, or without the liquid-impermeable
cover sheet 303 being torn.

Of course, a number of other types of
securing members can be used instead of the described tape
flaps 329, 331. Examples of alternative securing members
are velcro surfaces, snap-fasten buttons, tie cords, or the
like.

The liquid-permeable cover sheet 301 of
the diaper is made up of a first material layer 302 and of
a second material layer 304. The first material layer 302
is arranged nearest to the absorbent body 305 and the
second material layer 304 is arranged nearest to the user
when the article is being used. The first material layer
302 is made up in the same way as the material layer 2
according to Figure 1 and thus consists of a nonwoven which
is essentially made up of fibres having a surface of
polyethylene, or a perforated plastic film with a surface
of polyethylene which, in order to obtain lasting liquid
permeability, is corona-treated or plasma-treated. The

first material layer 302 can also comprise a cotton wool
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structure essentially consisting of fibres with a surface
of polyethylene, which, in order to obtain lasting
hydrophilicity, has been corona-treated or plasma-treated.
The second material layer 304 is made up in the same way as
the material layer 204 shown in Figure 2. The second
material layer 304 is thus a nonwoven material essentially
made up of polypropylene fibres. The second material layer
304 is preferably not corona-treated or plasma-treated
since it lies nearest to the user, but of course it is also
possible to treat it with corona or plasma. In order to
obtain liquid permeability, it consists of a thin or
perforated nonwoven. It is also possible for the second
material layer 304 to be made up of a perforated plastic
film.

It is also possible for the second
material layer 304 to be situated nearest to the absorbent
body 305 and for the first material layer 302 to be
situated farthest away from the absorbent body 305.

Example 1 - ESCA

In order to examine the chemical
composition of the material surface, electron spectroscopic
chemical analysis (ESCA) was performed on the following
materials:

1. Plasma-treated nonwoven of polypropylene fibres
a. Before washing
b. After washing

2. Plasma-treated nonwoven of two-component fibres, the
fibre cores of polypropylene and the fibre covering of
polyethylene

a. Before washing

b. After washing
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3. Plasma-treated nonwoven of two-component fibres, the
fibre cores of polyester and the fibre covering of
polyethylene

a. Before washing

b. After washing

4. Untreated nonwoven of:
a. polypropylene fibres

b. two component fibres, the fibre core

of
polypropylene and the fibre covering
of polyethylene
c. two component fibres, the fibre core
of

polyester and the fibre covering of

polyethylene.

The material is washed by being placed
in a container with distilled water. The distilled water is
at a temperature of 37°C. The material is left to lie in
the water for 15 seconds and is then removed and dried
flat.

The material surface is X-rayed on
ESCA. The high-energy X-radiation results in electrons
being emitted from components of the material surface. The
binding energy of the electron is obtained using the
following formula:

E, = hv - E,

E, = binding energy of the electron
E, = kinetic energy of the electron
hv = radiation energy

The intensity of the X-radiation is
known during the measurement, and the kinetic energy of the
electron is obtained by measuring the speed of the

electron. Thus, a measurement of the emitted electron’s
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binding energy is obtained, which means that the chemical
composition of the surface can be identified.

The following oxygen/carbon ratios
(0/C) were found:

Sample Q/C

la 0.19
1b 0.08
2a 0.26
2b 0.23
3a 0.29
3b 0.24
4a 0.007
4b 0.02
4c 0.007

The results show that the proportion of
oxygen-containing compounds on the material surface is
highest for materials 2 and 3, i.e. materials with a fibre
covering of polyethylene. This means that the plasma-
treated polyethylene surfaces have higher hydrophilicity or
wettability than corresponding plasma-treated polypropylene
surfaces. In addition, materials 2 and 3 retain a high 0/C
ratio even after the structure has been washed, which means
that polyethylene is superior to polypropylene in terms of
retaining wettability after wetting.

The invention must not be seen as being
limited to the embodiments described here, and instead a
number of other variants and modifications are possible
within the scope of the appended patent claims. 1In
addition, all conceivable combinations of the described

embodiments are intended to be covered by the invention.



10

15

20

25

30

35

40

WO 99/01099 PCT/SE98/01238

15
PATENT CLAIMS

1. A liquid-permeable cover sheet (1, 201,

301) for an absorbent article such as a diaper (300), an

incontinence protector, a sanitary towel or the like, which

cover sheet comprises at least a first material layer,

characterized in that the surface of the first material

layer (2) essentially consists of polyethylene which has -
been treated with plasma or corona and in this way has a

hydrophilic surface.

2. A liquid-permeable cover sheet
according to Claim 1, characterized in that the first

- material layer (2) consists of a nonwoven material, in

which at 1least the surface of the fibres essentially
consists of polyethylene.

3. A liquid-permeable cover sheet
according to the preceding claim, characterized in that the
fibres are two-component fibres consisting of a core of
polypropylene and a surrounding covering of polyethylene.

4. A liquid-permeable cover sheet
according to Claim 2, characterized in that the fibres are
two-component fibres consisting of a core of polyester and
a surrounding covering of polyethylene.

5. A liquid-permeable cover sheet
according to Claim 1, characterized in that the first
material layer (2) consists of a perforated plastic film.

6. A liquid-permeable cover sheet
according to any of the preceding claims and further having
a second material layer (204), characterized in that the
surface of the second material layer (204) essentially

consists of polypropylene.
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7. A liquid-permeable cover sheet
according to Claim 6, characterized in that the second
material layer (204) is a nonwoven material which

essentially is made up of polypropylene fibres.

8. Absorbent article such as a diaper
(300), an incontinence protector, a sanitary towel or the
like, comprising an absorbent body (305) enclosed between
a liquid-impermeable cover sheet (303) and a liquid-
permeable cover sheet (301), which liquid-permeable cover
sheet (301) comprises at least a first material layer

(302), characterized in that the surface of the first

material layer (302) essentially consists of polyethylene

which has been treated with plasma or corona in order to
obtain liquid permeability.

9. Absorbent article according to the
preceding claim, characterized in that the liquid-permeable
cover sheet comprises a second material layer (304) which
has a material surface which essentially consists of
polypropylene.

10. Absorbent article according to the
preceding claim, characterized in that the first material
layer (302) is situated nearest the absorbent body (305)
and in that the second material layer (304) is situated
farthest from the absorbent body (305).

11. Absorbent article according to Claim 9,
characterized in that the second material layer (304) is
situated nearest the absorbent body (305) and in that the
first material layer (302) is situated farthest from the
absorbent body (305).
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