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Description

Field of the Invention

�[0001] The present invention relates generally to san-
itary absorbent articles and in particular to such articles,
for example sanitary napkins which are thin, yet highly
absorbent, known, for instance, from US-�A-�4 610 678.

Background of the Invention

�[0002] Sanitary absorbent articles find wide and varied
use in absorbing and trapping body fluids and maintain-
ing body surfaces in a state of dryness and comfort. The
development of materials having a high liquid absorption
capacity per unit volume has allowed the required overall
thickness of sanitary absorbent articles to be reduced
providing products which are more comfortable and less
obtrusive to wear. Such articles find use, for example in
feminine protection devices such as sanitary absorbent
napkins. Thin sanitary napkins are generally constructed
of multiple layers of material each having a particular
function, as for example disclosed in U.S. Patent Number
5,575,786 to T.W. Osborne III. The sanitary napkin dis-
closed in this document includes a top sheet which is
placed nearest the body surface of the wearer, a first
absorbent layer which may function as an acquisition or
transfer sheet with a relatively open structure having a
relatively high void volume for accepting fluid and trans-
porting fluid to a second absorbent layer which serves
as the main dispository for liquid absorbed by the napkin.
The napkin also has a barrier sheet which is impervious
to liquid absorbed into the second absorbent layer and
serves as a protective barrier between the second ab-
sorbent layer material and the wearers clothing. The sec-
ond absorbent layer has a high liquid absorption capacity
relative to the top and first absorbent layers and can be
made from materials such as wood pulp, creped cellulose
wadding, absorbent foams and sponges, polymeric fi-
bres and polymeric gelling agents. The average thick-
ness of the napkin disclosed in U.S. Patent Number
5,575,786 is less than 2.6 mm.
�[0003] A problem which confronts designers of sani-
tary absorbent napkins is their ability to retain the ab-
sorbed liquid when subjected to mechanical loads as
would be applied by the wearer in use. When subjected
to such loading, liquid can leak from the second absorb-
ent layer and rewet the layers above through which liquid
was originally passed to the second absorbent layer. As
the first absorbent layer and the cover layer are made
from materials with little absorption capacity, the liquid
expelled from the second absorbent layer will tend to
reside next to the body surface of the wearer resulting in
discomfort and possible staining of the wearers gar-
ments.
�[0004] There is therefore a need for a thin sanitary ab-
sorbent article with an improved ability to retain liquids
under load.

�[0005] According to the present invention there is pro-
vided a sanitary napkin according to claim 1.
�[0006] The "rewet potential" as used herein is a meas-
ure of the ability of the absorbent article to retain liquid
when subjected to mechanical pressure and is defined
and determined according to the procedure described in
detail below. The "thickness", the "capacity" and the ’flex-
ural resistance" of an absorbent article as used herein
are also defined and determined in accordance with the
test procedures described in detail below.
�[0007] The inventors have found that a thin sanitary
absorbent article can be made having surprisingly good
rewet characteristics relative to its absorption capacity.
�[0008] In a preferred embodiment, the absorbent sys-
tem includes superabsorbent material, such as superab-
sorbent polymer. In one embodiment, the absorbent sys-
tem comprises a blend of cellulosic fibers and superab-
sorbent material.
�[0009] Advantageously, the absorbent system in-
cludes a second absorbent layer having a basis weight
from about 100 g/m2 to about 700 g/m2 which has been
air-�laid as a bottom layer of pulp, a middle layer of pulp
and superabsorbent polymer disposed in amongst the
pulp, and a top layer containing at least some pulp.
�[0010] Preferably, the second absorbent layer in-
cludes from about 5 weight percent to about 60 weight
percent superabsorbent polymer, and more preferably in
the range of about 30 to 40 weight percent superabsorb-
ent polymer. The second absorbent layer preferably has
a basis weight in the range from about 150 g/m2 to about
350 g/m2 and more preferably in the range from about
200 g/m2 to about 300 g/m2.
�[0011] In a preferred embodiment, the napkin has at
least one and preferably a plurality of spaced-�apart elon-
gate channel formations arranged to direct liquid the-
realong for subsequent absorption into the first absorbent
layer. The channels may be formed in the cover layer
and/or the first absorbent layer and/or between the two.
�[0012] The channel �(s) may extend obliquely of the lon-
gitudinal axis and may be linear or arcuate.
�[0013] The inventors have found that the provision of
channels has a significant affect in reducing the rewet
potential. The channels serve to distribute liquid over the
surface or near surface portion of the napkin away from
the initial deposition site so that liquid is presented for
absorption to the first absorbent layer over a large pro-
portion of its surface area. This increases the effective-
ness with which the second absorbent layer is able to
draw and retain liquid from the first absorbent layer.
�[0014] Advantageously, the channel �(s) may be formed
by applying pressure to localized regions of the napkin,
for example by embossing, which has the simultaneous
effect of densifying the material at the floor of the channel,
making it less pervious to liquid and thereby enabling
liquid to flow further along the channel before being ab-
sorbed.
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BRIEF DESCRIPTION OF THE DRAWINGS

�[0015] Examples of embodiments of the present inven-
tion will now be described with reference to the drawings,
in which:�

Figure 1 is a top elevational view of a sanitary napkin
in accordance with an embodiment of the present
invention, the cover layer of the sanitary napkin being
partly removed to show the absorbent system.

Figure 2 is a perspective view of the sanitary napkin
of Figure 1, depicted in a position attained when the
sanitary napkin is placed in the undergarment of a
wearer.

Figure 3 is a bottom plan view of the sanitary napkin
shown in Figure 1.

Figure 4 is a cross- �sectional view taken along the
longitudinal centerline of the sanitary napkin shown
in Figure 3.

Figure 5 is a schematic illustration of means for air-
laying absorbent material for making an example of
an second absorbent layer of the sanitary napkin ac-
cording to an embodiment of the present invention,
using four air-�laying heads followed by means for
compacting the air-�layered material.

Figure 6 shows three and four layer embodiments
of an second absorbent layer that can be used in the
sanitary napkin of an embodiment of invention.

Figure 7 shows a top view of a plate used in meas-
uring the rewet potential.

Figure 8 shows a perspective view of a weight used
in measuring the rewet potential.

Figure 9 shows a perspective view of a folded sponge
for use in measuring the rewet potential.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

�[0016] Referring to Figures 1 and 2, there is shown an
embodiment of the present invention, a feminine sanitary
napkin 20.
�[0017] The sanitary napkin 20 has a main body 22 with
a first transverse side 26 defining a front portion thereof
and a second transverse side 28 defining a rear portion
thereof. The main body also has two longitudinal sides,
namely a longitudinal side 30 and a longitudinal side 32.
The sanitary napkin 20 has a thickness not exceeding
about 5 mm. Preferably, the thickness is less than 3.5
mm, more preferably less than 3 mm, and most preferably
it is less than 2 mm. A particularly preferred thickness is

about 2.8 mm.
�[0018] The sanitary napkin 20 has a longitudinal cen-
terline 34 that is an imaginary line bisecting the sanitary
napkin 20 in two identical halves.
�[0019] In the embodiments shown in the drawings the
sanitary napkin is provided with a pair of side flaps 38,
40. The flaps 38, 40 project laterally outward from each
of the longitudinal sides 30, 32 and are adapted to be
folded over a crotch portion of a wearer’s undergarment.
The flaps 38, 40 are in the shape of an isosceles trapezoid
with the top adjoining the longitudinal side and the base
at the distal end.
�[0020] As depicted in Figure 4, the main body 22 is of
a laminate construction and preferably comprises a fi-
brous fluid-�permeable body facing cover layer 42, an ab-
sorbent system 44, and a fluid-�impervious barrier layer
50. The absorbent system has preferably two compo-
nents, namely a first absorbent layer 46 (commonly
known as "transfer layer") and a second absorbent layer
48 (commonly known as an "absorbent core"). Alterna-
tively, a single layer, namely the second absorbent layer
48, can form the absorbent system 44. Each of these
layers is described hereinbelow.

Main Body-�Cover Layer

�[0021] The cover layer 42 may be a relatively low den-
sity, bulky, high-�loft non- �woven web material. The cover
layer 42 may be composed of only one type of fiber, such
as polyester or polypropylene or it may be composed of
bi-�component or conjugate fibers having a low melting
point component and a high melting point component.
The fibers may be selected from a variety of natural and
synthetic materials such as nylon, polyester, rayon (in
combination with other fibers), cotton, acrylic fiber and
the like and combinations thereof. An example is the non-
woven cover layer of sanitary napkins sold by Johnson
& Johnson Inc. of Montreal, Canada under the trademark
Stayfree Ultra-�Thin Cottony Dry Cover.
�[0022] Bi-�component fibers may be made up of a pol-
yester layer and a polyethylene sheath. The use of ap-
propriate bi-�component materials results in a fusible non-
woven fabric. Examples of such fusible fabrics are de-
scribed in U.S. Patent 4,555,446 issued November 50,
1985 to Mays. Using a fusible fabric increases the ease
with which the cover layer may be mounted to the adja-
cent first absorbent layer and/or to the barrier layer.
�[0023] The cover layer 42 preferably has a relatively
high degree of wettability, although the individual fibers
comprising the cover may not be particularly hydrophilic.
The cover material should also contain a great number
of relatively large pores. This is because the cover layer
42 is intended to take- �up body fluid rapidly and transport
it away from the body and the point of deposition. Advan-
tageously, the fibers which make up the cover layer 42
should not lose their physical properties when they are
wetted, in other words they should not collapse or lose
their resiliency when subjected to water or body fluid.
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The cover layer 42 may be treated to allow fluid to pass
through it readily. The cover layer 42 also functions to
transfer the fluid quickly to the other layers of the absorb-
ent system 44. Thus, the cover layer 42 is advantageous-
ly wettable, and porous. When composed of synthetic
hydrophobic fibers such as polypropylene or bi-�compo-
nent fibers, the cover layer 42 may be treated with a sur-
factant to impart the desired degree of wettability.
�[0024] The cover layer 42 may be fused, e.g., by em-
bossing to the remainder of the absorbent system 44 by
fusing the cover to the underlying layer in order to assist
fluid transport from the cover to the absorbent system.
Such fusion may be effected locally, at a plurality of sites
or over the entire contact surface of the cover layer 42
absorbent system 44. Alternatively, the cover layer 42
may be attached to the absorbent system 44 by other
means such as by adhesive.

Main Body - Absorbent System -First Absorbent Layer

�[0025] Adjacent to the cover layer 42 on its inner side
and bonded to the cover layer 42 is a first absorbent layer
46 that forms part of the absorbent system 44. The first
absorbent layer 46 provides the means of receiving body
fluid from the cover layer 42 and holding it until an un-
derlying second absorbent layer has an opportunity to
absorb the fluid, and therefore acts as a fluid transfer or
acquisition layer.
�[0026] The first absorbent layer 46 is, preferably, more
dense than and has a larger proportion of smaller pores
than the cover layer 42. These attributes allow the first
absorbent layer 46 to contain body fluid and hold it away
from the outer side of the cover layer 42, thereby pre-
venting the fluid from rewetting the cover layer 42 and its
surface. However, the first absorbent layer 46 is, prefer-
ably, not so dense as to prevent the passage of the fluid
through the layer 46 into the underlying second absorb-
ent layer 48.
�[0027] The first absorbent layer 46 may be composed
of fibrous materials, such as wood pulp, polyester, rayon,
flexible foam, or the like, or combinations thereof. The
first absorbent layer 46 may also comprise thermoplastic
fibers for the purpose of stabilizing the layer and main-
taining its structural integrity. The first absorbent layer 46
may be treated with surfactant on one or both sides in
order to increase its wettability, although generally the
first absorbent layer 46 is relatively hydrophilic and may
not require treatment. The first absorbent layer 46 is pref-
erably bonded or adhered on both sides to the adjacent
layers, i.e. the cover layer 42 and an underlying second
absorbent layer 48.
�[0028] Materials particularly suitable for use in the first
absorbent layer 46, which the inventors have found con-
tribute to reducing the rewet potential have a density in
the range of about 0.04 to 0.05 g/cc, a basis weight in
the range from about 80 to 110 g/m2 and a thickness in
the range of about 2 to 3 mm and in particular a thickness
of 2.6 mm. Examples of suitable materials for the first

absorbent layer are through air bonded pulp sold by
Buckeye of Memphis, Tennessee, under the designation
VIZORB 3008, which has a basis weight of 110 g/m2 and
VIZORB 3010, which has a basis weight of 90 g/m2.

Main Body - Absorbent System- �Second Absorbent Lay-
er

�[0029] Immediately adjacent to and bonded to the first
absorbent layer 46 is the second absorbent layer 48.
�[0030] In one embodiment, the second absorbent layer
48 is a blend or mixture of cellulosic fibers and superab-
sorbent disposed in and amongst fibers of that pulp.
�[0031] In a specific example, the second absorbent
layer 48 is a material containing from about 40 weight
percent to about 95 weight percent cellulosic fibers; and
from about 5 weight percent to about 60 weight percent
SAP (superabsorbent polymers). The material has a wa-
ter content of less than about 10 weight percent. As used
herein, the phrase "weight percent" means weight of sub-
stance per weight of final material. By way of example,
10 weight percent SAP means 10 g/m2 SAP per 100g/m2

basis weight of the material.
�[0032] Cellulosic fibers that can be used in the second
absorbent layer 48 are well known in the art and include
wood pulp, cotton, flax and peat moss. Wood pulp is pre-
ferred. Pulps can be obtained from mechanical or chemi-
mechanical, sulfite, kraft, pulping reject materials, organ-
ic solvent pulps, etc. Both softwood and hardwood spe-
cies are useful. Softwood pulps are preferred. It is not
necessary to treat cellulosic fibers with chemical debond-
ing agents, cross-�linking agents and the like for use in
the present material.
�[0033] The second absorbent layer 48 can contain any
superabsorbent polymer (SAP), which SAPs are well
known in the art. For the purposes of the present inven-
tion, the term "superabsorbent polymer" (or "SAP") refers
to materials which are capable of absorbing and retaining
at least about 10 times their weight in body fluids under
a 0.5 psi pressure. The superabsorbent polymer particles
of the invention may be inorganic or organic crosslinked
hydrophilic polymers, such as polyvinyl alcohols, poly-
ethylene oxides, crosslinked starches, guar gum, xan-
than gum, and the like. The particles may be in the form
of a powder, grains, granules, or fibers. Preferred super-
absorbent polymer particles for use in the present inven-
tion are crosslinked polyacrylates, such as the product
offered by Sumitomo Seika Chemicals Co., Ltd. Of Os-
aka, Japan, under the designation of SA60N Type II*,
and the product offered by Chemdal International, Inc.
of Palatine, Illinois, under the designation of 2100A*.
�[0034] In a specific example the second absorbent lay-
er 48 is a material containing from about 40 to about 95
weight percent cellulosic fibers and, more specifically
from about 60 to about 80 weight percent cellulosic fibers.
Such a material may contain from about 5 to about 60
weight percent SAP, preferably from about 20 to about
55 weight percent SAP, even more preferably from about
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30 to about 45 weight percent SAP, and most preferably
about 40 weight percent SAP.
�[0035] In a preferred embodiment, the second absorb-
ent layer 48 is manufactured by using air- �laying means.
In accordance with Figure 5, cellulosic fibers (e.g., pulp)
are processed using a hammer mill to individualize the
fibers. The individualized fibers are blended with SAP
granules in a blending system 1 and pneumatically con-
veyed into a series of forming heads 2. The blending and
distribution of fibers and SAP granules can be controlled
separately for each forming head. Controlled air circula-
tion and winged agitators in each chamber produce uni-
form mixture and distribution of pulp and SAP. The SAP
can be thoroughly and homogeneously blended through-
out the material or contained only in specific strata by
distributing it to selected forming heads. Fibers (and
SAP) from each forming chamber are deposited by vac-
uum onto a forming wire 3 thus forming a layered absorb-
ent web. The web is subsequently compressed using cal-
endars 4 to achieve desirable density. The densified web
is wound into a roll 5 using conventional winding equip-
ment. The forming wire 3 can be covered with tissue pa-
per to reduce the loss of material. The tissue paper layer
can be removed prior to calendering or incorporated into
the formed material. In a possible variant, the first ab-
sorbent layer 46 can be formed integrally with the second
absorbent layer 48 to provide a unitized absorbent sys-
tem 44. This can be achieved by providing the apparatus
depicted in Figure 5 with an additional forming head (not
shown in the drawings) to deposit on the second absorb-
ent layer 48, by air laying and prior to calendering, a layer
of material to form the first absorbent layer 46.
�[0036] The second absorbent layer 48 of the present
invention is of high density and in a specific example has
a density of greater than about 0.25 g/cc. Specifically,
the second absorbent layer 48 may have a density in the
range of from about 0.30 g/cc to about 0.50 g/cc. More
specifically, the density is from about 0.30 g/cc to about
0.45 g/cc and, even more specifically from about 0.30
g/cc to about 0.40 g/cc.
�[0037] Air-�laid absorbents are typically produced with
a low density. To achieve higher density levels, such as
the examples of the second absorbent layer 48 given
above, the air-�laid material is compacted using calenders
as shown in Figure 5. Compaction is accomplished using
means well known in the art. Typically such compaction
is carried out at a temperature of about 100 degrees C
and a load of about 130 Newtons per millimeter. The
upper compaction roll is typically made of steel while the
lower compaction roll is a flexroll having a hardness of
about 85 SH D. It is preferred that both the upper and
lower compaction rolls be smooth, although the upper
roll can be engraved.
�[0038] In one embodiment the second absorbent layer
48 has a ratio of Gurley stiffness, measured in milligrams
(mg) to density, measured in grams per cubic centimeter
(g/cc), of less than about 3700. In a specific example,
that ratio of Gurley stiffness to density is less than about

3200 and, more specifically, less than about 3000.
�[0039] Gurley stiffness is one of many indices of soft-
ness. Gurley stiffness measures the bendability or flexi-
bility of absorbent materials. The lower the Gurley stiff-
ness value, the more flexible the material. The Gurley
stiffness values are measured using a Gurley Stiffness
Tester (Model No. 4171 E), manufactured by Gurley Pre-
cision Instruments of Troy, N.Y. The instrument meas-
ures the externally applied moment required to produce
a given deflection of a test strip of specific dimensions
fixed at one end and having a concentrated load applied
to the other end. The results are obtained in "Gurley Stiff-
ness" values in units of milligrams.
�[0040] The second absorbent layer 48 is strong in light
of its softness. Pad integrity is a well- �known measure-
ment of absorbent material strength. In a specific em-
bodiment the second absorbent layer 48 demonstrates
strength (high pad integrity) over a wide range of densi-
ties. In a specific example the second absorbent layer
48 has a pad integrity, measured in Newtons (N), to den-
sity (g/cc) ratio of greater than about 25.0. In a more
specific example, that ratio is greater than about 30.0
and, could even be greater than about 35.0. The pad
integrity is a test performed on an Instron Universal Test-
ing Machine. Essentially, the test measures the load re-
quired to pierce through the test sample, as described in
the PFI Method of 1981. A test sample having dimensions
of 50 mm by 50 mm is clamped on the Instron with a
suitable fastening device. A 20 mm diameter piston
traveling at the rate of 50 mm/min punctures the station-
ary sample. The force required to puncture the sample
is measured in Newtons (N).
�[0041] The second absorbent layer 48 can be prepared
over a wide range of basis weights. The second absorb-
ent layer 48 can have a basis weight in the range of from
about 100 g/m2 to about 700 g/m2. In a specific example,
the basis weight ranges from about 150 g/m2 to about
400 g/m2. Preferably the basis weight ranges from about
200 g/m2 to about 350 g/m2 and, more preferably, to
about 300 g/m2.
�[0042] The second absorbent layer 48 functions syn-
ergistically with the first absorbent layer to reduce the
rewet potential. The first absorbent layer having a rela-
tively open pore structure readily absorbs and disperses
liquid laterally within its bulk and readily transfers the liq-
uid to the receiving surface of the second absorbent layer.
In turn, the second absorbent layer having good capillar-
ity efficiently draws liquid into its bulk from the first ab-
sorbent layer. Once the liquid has been absorbed into
superabsorbent polymer, the liquid cannot be subse-
quently released by applying pressure. Therefore, the
liquid absorbed into the superabsorbent material be-
comes permanently entrapped. At the same time, the
strength with which second absorbent layer intakes liquid
from the first absorbent layer helps to reduce the propor-
tion of liquid held in the first absorbent layer, thereby re-
ducing the amount of liquid that returns to the cover layer
when the napkin is subjected to mechanical loading. Fur-
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thermore, the first absorbent layer has a relatively high
capillarity so that any concentration of liquid in the first
absorbent layer resulting from mechanical loading can
be redistributed within the material to lower concentra-
tions, again reducing the amount of liquid which can re-
turn to the cover layer.
�[0043] In a specific embodiment, the second absorb-
ent layer contains in the range from about 30 to 40 weight
percent superabsorbent material, has a basis weight in
the range from about 200 to 400 g/m2 and a density in
the range from about 0.2 to 0.45 g/cc.
�[0044] The second absorbent layer 48 can be formed
as three or four lamina or strata. Those strata include a
bottom layer, one or two middle layers and a top layer.
Specific examples of three and four layer material are
set forth below. The SAP can be included in any or all of
the layers. The concentration (weight percent) of SAP in
each layer can vary as can the nature of the particular
SAP.
�[0045] An interesting characteristic of the second ab-
sorbent layer 48 is its ability to retain SAP when subjected
to mechanical stress. The second absorbent layer 48 re-
tained over 85 percent by weight of its SAP content when
subjected to 10 minutes of rigorous shaking. Specifically,
a material of this invention retains over 90 percent, more
specifically over 95 percent and, even more specifically
over 99 percent of its SAP under these mechanical
stresses. The percent of SAP retained was determined
by shaking the material in a Ro-�Tap Sieve Shaker man-
ufactured by W. S. Tyler Co., Cleveland Ohio. More spe-
cifically the sample is placed in a 28-�mesh (Tyler series)
sieve. Additional sieves of 35-�mesh and 150- �mesh were
attached to the first sieve forming a column of increas-
ingly fine sieves. The column of sieves was capped on
either end to prevent the loss of fiber and/or SAP. The
sieve column was placed in the shaker and agitated for
10 minutes. The amount of SAP granules shaken loose
from the sample, "free SAP", was determined by com-
bining the residue contained in each of the sieves and
separating the cellulosic fiber from the SAP.
�[0046] Even where prepared as from multiple layers,
the final thickness of the formed second absorbent layer
48 is low. The thickness can vary from about 0.5 mm to
about 2.5 mm. In a specific example, the thickness is
from about 1.0 mm to about 2.0 mm and, even more
specifically from about 1.25 mm to about 1.75 mm.
�[0047] One embodiment of the second absorbent layer
48 particularly well suited for use in the sanitary napkin
20 is depicted in Figure 6. Such second absorbent layer
48 has a basis weight of from about 200 g/m2 to about
350 g/m2 and a density between about 0.3 g/cc and 0.5
g/cc. In a specific example, the density is from about 0.3
g/cc to about 0.45 g/cc and, more specifically about 0.4
g/cc.
�[0048] The second absorbent layer 48 depicted in Fig-
ure 6 is air- �laid as three strata: a bottom layer of pulp
(without superabsorbent) with a basis weight of about 25
g/m2; a middle layer with a basis weight of about 150

g/m2 and which contains from about 10 to about 30 g/m2

superabsorbent and from about 120 g/m2 to about 140
g m2 pulp; and a top layer of pulp (without superabsorb-
ent) with a basis weight of about 25 g/m2. Relative to the
total basis weight of the second absorbent layer 48, the
level of superabsorbent ranges from about 5 to about 15
weight percent (g/m2 of superabsorbent per g/m2 mate-
rial). In a specific example, the level of superabsorbent
is from about 7.5 weight percent to about 12.5 weight
percent of the material. More specifically, the material
contains about 10 weight percent of superabsorbent.
Thus, the middle layer of the material could contain from
about 15 g/m2 to about 25 g/m2 superabsorbent and from
about 125 g/m2 to about 135 g/m2 pulp and, more spe-
cifically about 20 g/m2 superabsorbent and about 130
g/m2 pulp. The middle layer containing pulp and super-
absorbent can be laid down as a homogeneous blend or
as a heterogeneous blend wherein the level of superab-
sorbent varies with proximity to the bottom layer.
�[0049] In another embodiment, the second absorbent
layer 48 is air-�laid as four strata. In this embodiment, the
middle layer referred to above is replaced with two middle
layers: a first middle layer adjacent the top layer and a
second middle layer adjacent the bottom layer. Each of
the first and second middle layers independently com-
prises from about 10 to about 30 g/m2 superabsorbent
and from about 40 g m2 to about 65 g/ m2 pulp. When it
is desired to keep absorbed fluid away from the cover
layer 42 the amount of superabsorbent in the first and
second middle layers is adjusted such that there is a high-
er level of superabsorbent in the second middle layer.
The superabsorbent in the first and second middle layers
can be the same or a different superabsorbent.
�[0050] In one embodiment, the cellulosic fiber for use
in the second absorbent layer 48 is wood pulp. There are
certain characteristics of wood pulp that make it particu-
larly suitable for use. Cellulose in most wood pulps has
a crystalline form known as Cellulose I which can be con-
verted to a form known as Cellulose II. In the second
absorbent layer 48, wood pulp with a substantial portion
of the cellulose as Cellulose II could be used. Similarly,
pulps having an increased fiber curl value are advanta-
geous. Finally, pulps having reduced levels of hemicel-
lulose are preferred. Means for treating pulps so as to
optimize these characteristics are well known in the art.
By way of example, treating wood pulp with liquid am-
monia is known to convert cellulose to the Cellulose II
structure and to increase the fiber curl value. Flash drying
is known to increase the fiber curl value of pulp. Cold
caustic treatment of pulp decreases hemicellulose con-
tent, increases fiber curl and converts cellulose to the
Cellulose II form. Thus it could be advantageous that the
cellulosic fibers used to produce the material of this in-
vention contain at least a portion of cold caustic treated
pulp.
�[0051] A description of the cold caustic extraction proc-
ess can be found in U.S. patent application Ser. No.
08/370,571, filed on Jan. 18, 1995, pending which appli-
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cation is a continuation-�in- �part application of U.S. patent
application Ser. No. 08/184,377, now abandoned filed
on Jan. 21, 1994.
�[0052] Briefly, a caustic treatment is typically carried
out at a temperature less than about 60 degree C., but
preferably at a temperature less than 50 degree C., and
more preferably at a temperature between about 10 de-
gree C. to 40 degree C. A preferred alkali metal salt so-
lution is a sodium hydroxide solution newly made up or
as a solution by-�product in a pulp or paper mill operation,
e.g., hemicaustic white liquor, oxidized white liquor and
the like. Other alkali metal salts such as ammonium hy-
droxide and potassium hydroxide and the like can be
employed. However, from a cost standpoint, the prefer-
able salt is sodium hydroxide. The concentration of alkali
metal salts is typically in a range from about 2 to about
25 weight percent of the solution, and preferably from
about 6 to about 18 weight percent. Pulps for high rate,
fast absorbing applications are preferably treated with
alkali metal salt concentrations from about 10 to about
18 weight percent.
�[0053] For further details on the structure and the
method of construction of the second absorbent layer 48
the reader is invited to refer to the US patent 5,866,242
granted on February 2, 1999 to Tan et al.

Main Body- �Barrier Layer

�[0054] Underlying the absorbent system 44 is a barrier
layer 50 comprising liquid-�impervious material so as to
prevent liquid that is entrapped in the absorbent system
44 from egressing the sanitary napkin and staining the
wearer’s undergarment. The barrier layer 50 is preferably
made of polymeric film, although it may be made of liquid-
impervious air-�permeable material such as repellent-
treated, non-�woven or microporous films or foams.
�[0055] The cover layer 42 and the barrier layer 50 are
joined along their marginal portions so as to form an en-
closure or flange seal that maintains the absorbent sys-
tem 44 captive. The joint may be made by means of ad-
hesives, heat-�bonding, ultrasonic bonding, radio fre-
quency sealing, mechanical crimping, and the like and
combinations thereof. The peripheral seal line is shown
in Figure 1 by the reference numeral 52.

Flaps

�[0056] The flaps 38 and 40 are preferably made as
integral extensions of the cover layer 42 and the barrier
layer 50. These integral extensions are joined to one an-
other along their marginal seal portions by adhesives,
heat- �bonding, ultrasonic bonding, radio frequency seal-
ing, mechanical crimping, and the like and combinations
thereof. Most preferably, such joining is made at the same
time the cover layer 42 and the barrier layer 50 are bond-
ed to one another to enclose the absorbent system 44.
Alternatively, the flaps may include absorbent material
between the cover layer and the barrier layer extensions.

Such absorbent material may be an extension of the first
absorbent layer 46, the second absorbent layer 48 or
both.

Adhesive system

�[0057] Referring to Figures 2 and 3, in order to enhance
the stability of the sanitary napkin, the garment facing
surface of the barrier layer is provided with an undergar-
ment attachment or positioning adhesive material 58, typ-
ically hot-�melt adhesive material capable of establishing
a temporary bond with the undergarment material. A suit-
able material is the composition designated HL-�1491
XZP commercially available from H.B. Fuller Canada,
Toronto, Ontario, Canada. The positioning adhesive 58
may be applied to the garment-�facing surface of the bar-
rier layer 50 in various patterns, including complete ad-
hesive coverage, parallel longitudinal lines, a line of ad-
hesive following the perimeter of the structure, transverse
lines of adhesive or the like.
�[0058] Standard release paper 82 (shown only in Fig-
ure 3) covers the positioning adhesive 58 before the nap-
kin is used to prevent the unwanted adherence of the
napkin to itself or foreign objects. The release paper is
of conventional construction (e.g. silicone coated wet-
laid Kraft wood pulp) and suitable papers are available
from Tekkote Corporation (Leonia, New Jersey, USA),
and bear the designation FRASER 30#/ �61629.

CHANNEL FORMATIONS

�[0059] In a preferred embodiment, the sanitary napkin
is provided with at least one and preferably more than
one channel formation arranged to direct liquid along the
channel (or channels) for subsequent absorption into the
first absorbent layer. The inventors have found that the
provision of channels contributes significantly in reducing
the rewet potential. Preferably, the napkin has a plurality
of elongate channels formed therein, which are spaced
apart from each other and configured to channel liquid
across the body-�facing surface of the napkin, away from
the region of initial deposition.
�[0060] The provision of one or more channels adjacent
the cover layer enables liquid to be transported rapidly
over the napkin so that different regions of the first ab-
sorbent layer act effectively to absorb the liquid. This
helps to ensure that liquid is presented to a larger portion
of the surface area of the second absorbent layer to in-
crease the effectiveness of the second absorbent layer
in drawing liquid from the first absorbent layer.
�[0061] The napkin may be provided with a single chan-
nel or multiple channels, for example running along or
parallel to the longitudinal axis along the length of the
napkin, obliquely of the longitudinal axis, for example
from one side of the napkin to the other or substantially
perpendicular to the longitudinal axis. The channel�(s)
may have any shape which may be selected according
to the particular application, for example the channels
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may be linear, arcuate or have a serpentine configuration
or a mixture of these as well as other shapes, including
a spiral and zig-�zag patterns.
�[0062] In one embodiment, the napkin has a plurality
of discrete channel formations which are spaced apart
from and intersect one another. An example of such an
embodiment is shown in Figure 1. Referring to Figure 1,
the napkin 20 is provided with a plurality of arcuate chan-
nels 10 which extend generally obliquely of the longitu-
dinal centre line 34 from one side portion 12 to the op-
posite side portion 14. This design efficiently conducts
liquid simultaneously along the length and across the
width of the napkin. The channel formation may be
formed in the cover layer and/or in the first absorbent
layer. The channels may be formed advantageously by
applying localised pressure to the material as for example
is used in embossing. The applied pressure results in
densifying the material which defines the floor of the
channel rendering it less pervious to liquid and so ex-
tending the distance over which the liquid can travel be-
fore absorption. The first absorbent layer is preferably
relatively thick in comparison with the other layers of the
napkin which enables relatively deep channels to be
formed. Advantageously,� portions of the first absorbent
layer laterally adjacent to the channel remain relatively
thick and retain their original, relatively open pore struc-
ture allowing liquid to be efficiently drawn from the chan-
nel. Advantageously, the first absorbent layer comprises
thermoplastic fibres. The provision of thermoplastic fi-
bres assists in the formation of a stable and permanent
channel when the thermoplastic fibres and subjected to
heat When heat is applied, the thermoplastic fibres tend
to fuse together to form a more rigid structure so that the
original form of the channels is maintained during use
and over time. Conveniently, the application of heat may
be incorporated with the embossing process.

Method of manufacture

�[0063] The above-�described embodiment of the sani-
tary napkin 20 is fabricated in a conventional manner in
accordance with conventional techniques. Specifically,
a laminate structure, sometimes referred to in the art as
a web, is created. This laminate structure comprises an
expanse of the materials from which the napkin will be
created. In other words, the laminate structure comprises
the following layers of material in a top-�to-�bottom order:
an expanse of cover layer material; an expanse of first
absorbent layer material; an expanse of second absorb-
ent layer material (manufactured as described above);
and finally an expanse of barrier layer. Some of the ma-
terials are necessarily not continuous within the laminate
structure, and where such is the case, they are positioned
precisely, one with respect to another, in the relationship
they will occupy in the final products. The adjacent layers
are bonded or adhered to one another. The cover layer
material and the barrier layer material are then bonded
together by applying pressure in the appropriate posi-

tions, and what will become the peripheral seal is created.
(The seal may also be made by means of heat- �bonding,
ultrasonic bonding, radio frequency sealing, mechanical
crimping, and the like and combinations thereof.) The
sealed structure is then severed by conventional means
(i.e. die-�cutting, fluid-�jet cutting, or by laser) from the web
to create a discrete article.
�[0064] As mentioned above, one or more channels
may be formed adjacent the body facing surface of the
napkin, and the channel �(s) may be formed for example
by embossing. The channel �(s) may be formed by other
techniques, including cutting, excavating, etching, mold-
ing and cauterizing, as well as other methods known to
those skilled in the art. If embossing is used, the method
may involve passing the sanitary napkin between a pair
of rollers, in which one of the rollers includes projections
configured to the desired embossing pattern. The pro-
jections compress and densify the material locally and
may be applied to the cover layer, the absorbent system
(particularly, the first absorbent layer) or a combination
of the two. The degree of pressure applied during the
embossing operation depending upon the type of mate-
rial and its physical integrity. Finding the optimal process
conditions in accordance with the specific application is
within the scope of a person skilled in the art. In general,
the embossing pressure should be selected to sufficiently
densify the material locally to form the channels but not
too high so as to sever the material. As mentioned above,
the material may also be heated and this may be done
conveniently by heating the embossing rollers. Ultrasonic
embossing may also be used for forming the channel�(s).
�[0065] Advantageously, embossing helps to hold the
various layers of the sanitary napkin together and reduc-
es the likelihood of the cover layer or the barrier layer
separating from the adjacent layers or coming loose
when the sanitary napkin is bent. Preferably, the napkin
is embossed at regular intervals over the majority and
preferably the entirety of the its surface.
�[0066] The positioning adhesive material is then ap-
plied to the barrier layer in the appropriate positions, and
release paper is applied to cover the positioning adhe-
sive. Alternatively, the positioning adhesive, or the posi-
tioning adhesive and the release paper may be applied
to the web before the individual articles are severed
therefrom.

Procedure for Measuring the Thickness of a Sanitary 
Article

�[0067] As indicated earlier, the sanitary napkin 20 has
a thickness of about 5 mm or less. The apparatus re-
quired to measure the thickness of the sanitary napkin
is a footed dial (thickness) gauge with stand, available
from Ames, with a 2" diameter foot at a pressure of 0.07
psig and a readout accurate to 0.001". A digital type ap-
paratus is preferred. If the sanitary napkin sample is in-
dividually folded and wrapped, the sample is unwrapped
and carefully flattened by hand. The release paper is re-
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moved from the sample and it is repositioned back gently
across the positioning adhesive lines so as not to com-
press the sample, ensuring that the release paper lies
flat across the sample. Flaps (if any) are not considered
when taking the thickness reading in the center of the
sample.
�[0068] The foot of the gauge is raised and the sample
is placed on the anvil such that the foot of the gauge is
approximately centered the sample (or in the location of
interest on the sample of interest). When lowering the
foot, care must be taken to prevent the foot dropping onto
the sample or undue force being applied. A load of 0.07
p.s.i.g. is applied to the sample and the read out is allowed
to stabilize for approximately 5 seconds. The thickness
reading is then taken. The thickness of the release paper
covering the positioning adhesive is deducted from the
total thickness.

Procedure for Measuring the Capacity of a Sanitary Ar-
ticle

�[0069] The capacity of a sanitary napkin or other ab-
sorbent article is determined as follows. The napkin is
prepared by removing any positioning adhesive release
paper and conditioning the napkin at a temperature of
21° +/-�1° C and 50% +/- �2% relative humidity for a period
of two hours. The conditioned napkin is weighed to the
nearest 0.1 gram and is then completely submerged,
without being bent, twisted or folded, in a bath of 1%
aqueous saline solution for 10 minutes. The napkin is
then removed from the bath and suspended in a vertical
position for 2 minutes to allow the saline solution to drain
from the napkin. The napkin is then placed body-�facing
surface down onto an absorbent blotter, such as
ED631-25 or equivalent, supplied by Ahistrom, Mount
Holly Springs, PA 17065 U.S.A. A load which applies a
uniform 17.6 grams per square centimeter is placed over
the napkin to squeeze out excess fluid. The load may
provided by a Plexiglass plate of 25 cm (10 inches) by 7
cm (2.75 inches) by 1.5 cm (0.25 inches) and weighing
350 grams above which are placed two weights each
having dimensions of 13.4 cm (5.27 inches) by 3.6 cm
(2.48 inches) by 2.2 cm (0.87 inches) and having a com-
bined weight of 3 kg. The absorbent blotter is replaced
every 30 seconds until the amount of fluid transferred to
the absorbent blotter is less than 0.5 grams in a 30 second
period. The napkin is weighed to the nearest 0.1 gram
and the previously determined dry weight of the napkin
is subtracted from this value. The difference in weight,
expressed in grams defines the capacity of the napkin.

Procedure for Measuring Rewet Potential

�[0070] The rewet potential is a measure of the ability
of a napkin or other article to hold liquid within its structure
when the napkin contains a relatively large quantity of
liquid and is subjected to external mechanical pressure.
The rewet potential is determined and defined by the fol-

lowing procedure.
�[0071] The apparatus required for the test includes a
stop watch with an accuracy to 1 sec and at least 5 min-
utes duration, a graduated glass cylinder of 10 ml capac-
ity and having an internal diameter of approximately 12
mm, a quantity of test fluid, and a fluid penetration test
orifice plate, as shown in Figure 7. The test fluid is a
synthetic menstrual fluid having a viscosity of xxx as is
commonly known and used in the art. Referring to Figure
7, the test plate is rectangular and made from Lexan and
is 25.4 cm (10.0 inches) long by 7.6 cm (3.0 inches) wide
by 1.27 cm (0.5 inches) thick. A concentric, elliptical or-
ifice is formed through the plate having a major axis of
length 3.8 cm and being parallel to the length of the plate
and a minor axis of width 1.9 cm and being parallel to
the width of the plate.
�[0072] The apparatus further includes a weighing ma-
chine or balance capable of weighing to an accuracy of
� 0.001 g, a quantity of NuGauze general use sponges
(10 cm x 10cm) (4 inches x 4 inches) - 4 ply from Johnson
& Johnson Medical Inc. Product Code 3634 (available
from Johnson & Johnson Hospital Services, re: order
number 7634), a standard weight of 2.22 kg (4.8 pounds)
having dimensions 5.1 cm (2 inches) by 10.2 cm (4.0
inches) by approximately 5.4 cm (2.13 inches), as shown
in Figure 8, which applies a pressure of 4.14 kPa (0.6
psi) over the 5.1 by 10.2 cm (2 inches by 4 inches) sur-
face.

Sample Preparation

�[0073] The sanitary absorbent napkin or other absorb-
ent article �(with any packaging removed), the test fluid,
the orifice plate and the graduated cylinders are condi-
tioned at a temperature 21�1°C and 50 � 2% relative
humidity (RH) for a minimum of 2 hours prior to testing.
If the napkin is folded, the creases are removed as far
as possible by flattening and if the napkin is curved, the
side gathers are cut through several times so that the
sample can be flattened.

Procedure

�[0074] Two sponges are folded with the creased edges
placed opposing each other to create a layered structure
of approximately 5 cm by 10 cm by 16 plies, as shown
in Figure 9. A 16 ply sponge 901 for each napkin sample
to be tested is then weighed to the nearest 0.001 grams.
The preconditioned sanitary napkin or other article is
placed on a level surface, without removing the release
paper and with the cover layer facing upwards.
�[0075] The cleaned orifice plate is placed on the sam-
ple, with the orifice centered on the napkin’s surface so
that the major axis of the elliptical orifice is coincident
with the longitudinal axis of the napkin. The orifice plate
is placed such that the orifice is directly over or substan-
tially adjacent to at least a portion of at least one channel.
The graduated cylinder is then filled with 7 ml of test fluid.
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�[0076] Holding the spout of the graduated cylinder ap-
proximately 1 to 3 inches above the orifice plate, the test
fluid is poured into the orifice such that the orifice is kept
as full as possible without overflowing onto the face of
the plate. As soon as the cover layer of the napkin first
appears through the top surface of the fluid, the stop
watch is started and an interval of 5 minutes is measured.
After 5 minutes have elapsed, the orifice plate (shown in
Figure 7) is removed and the napkin is positioned on a
hard level surface with the cover layer facing upwards.
One pre-�weighed 16 ply layered sponge is placed on and
centered over the wetted area and the standard 2.22 kg
weight (as shown in Figure 8) is placed on top of the 16
ply layered sponge. Immediately after placing the sponge
901 and weight 801 on the napkin, the stop watch is start-
ed and after a 3 minute interval has elapsed the standard
weight and 16 ply layered sponge are quickly removed.
The wet weight of the 16 ply layered sponge is measured
and recorded to the nearest 0.001 grams. The rewet val-
ue is then calculated as the difference in grams between
the weight of the wet 16 ply layered sponge and the dry
16 ply layered sponge.
�[0077] The measurement may be repeated for five rep-
licates and, if necessary, the weight 801 is wiped dean
before each run.
�[0078] When conducting the above method, it is im-
portant that the tests are performed at a temperature of
21 � 1°C and 65 � 2% relative humidity. It also important
that the samples, all components of the apparatus and
the test fluid are conditioned for a minimum of 8 hours at
the condition specified above prior to testing. The spong-
es should not be weighed before they have been condi-
tioned for a minimum of eight hours. The orifice plate
should be thoroughly cleaned between test samples. Al-
so, the test fluid container should not be left uncovered
between testing of each sample as the evaporative ef-
fects will alter the fluids. If any of the above conditions
are not met, the test results can be adversely affected.
Also, the rewet value can be affected if the test fluid trav-
els between the cover layer and the orifice plate.

Procedure for Measuring Flexural Resistance

�[0079] The flexural resistance of the sanitary napkin is
preferably in the range from about 400g to about 800 g.
The flexural resistance of a sanitary napkin is measured
by peak bending stiffness. Peak bending stiffness is de-
termined by a test that is modeled after the ASTM D
4032-82 CIRCULAR BEND PROCEDURE, the proce-
dure being considerably modified and performed as fol-
lows. The CIRCULAR BEND PROCEDURE is a simul-
taneous multidirectional deformation of a material in
which one face of a specimen becomes concave and the
other face becomes convex. The CIRCULAR BEND
PROCEDURE gives a force value related to flexural re-
sistance, simultaneously averaging stiffness in all direc-
tions.
�[0080] The apparatus necessary for the CIRCULAR

BEND PROCEDURE is a modified Circular Bend Stiff-
ness Tester, having the following parts:�

1. A smooth-�polished steel plate platform which is
102.0 mm by 102.0 by 6.35 mm having an 18.75 mm
diameter orifice. The lap edge of the orifice should
be at a 45 degree angle to a depth of 4.75 mm;

2. A plunger having an overall length of 72.2 mm, a
diameter of 6.25 mm, a ball nose having a radius of
2.97 mm and a needle-�point extending 0.88 mm
therefrom having a 0.33 mm base diameter and a
point having a radius of less than 0.5 mm, the plunger
being mounted concentric with the orifice and having
equal clearance on all sides. Note that the needle-
point is merely to prevent lateral movement of the
test specimen during testing. Therefore, if the nee-
dle- �point significantly adversely affects the test spec-
imen (for example, punctures an inflatable struc-
ture), than the needle- �point should not be used. The
bottom of the plunger should be set well above the
top of the orifice plate. From this position, the down-
ward stroke of the ball nose is to the exact bottom
of the plate orifice;

3. A force- �measurement gauge and more specifical-
ly an Instron inverted compression load cell. The load
cell has a load range of from about 0.0 to about
2000.0 g;

4. An actuator and more specifically the Instron Mod-
el No. 1122 having an inverted compression load
cell. The Instron 1122 is made by the Instron Engi-
neering Corporation, Canton, Mass.

�[0081] In order to perform the procedure for this test,
as explained below, five representative sanitary napkins
are necessary. From one of the five napkins to be tested,
some number "Y" of 37.5 mm by 37.5 mm test specimens
are cut. Specimens having portions in which a cover layer
is joined directly to a barrier layer or which are a laminate
of a cover layer, and a barrier layer without any compo-
nent of the absorbent system, should not be tested. This
test is more concerned with the overall flexibility of the
sanitary napkin and not merely the peripheral portions
thereof and, therefore, the flexibility of the present inven-
tion is more concerned with the flexibility of the absorbent
portions of the sanitary napkin.
�[0082] The test specimens should not be folded or bent
by the test person, and the handling of specimens must
be kept to a minimum and to the edges to avoid affecting
flexural-�resistance properties. From the four remaining
sanitary napkins, an equal number "Y" of 37.5 mm by
37.5 mm specimens, identical to the specimens cut from
the first napkin, are cut. Thus, the test person should
have "Y" number of sets of five identical specimens.
�[0083] The procedure for the CIRCULAR BEND PRO-
CEDURE is as follows. The specimens are conditioned
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by leaving them in a room that is 21 degree Celsius plus
or minus 1 degree Celsius and 50% plus or minus 2.0%
relative humidity for a period of two hours. The test plate
is leveled. The plunger speed is set at 50.0 cm per minute
per full stroke length. A specimen is centered on the or-
ifice platform below the plunger such that the cover layer
42 of the specimen is facing the plunger and the barrier
layer 50 of the specimen is facing the platform. The in-
dicator zero is checked and adjusted, if necessary. The
plunger is actuated. Touching the specimen during the
testing should be avoided. The maximum force reading
to the nearest gram is recorded. The above steps are
repeated until all five of the identical specimens have
been tested.

CALCULATIONS

�[0084] The peak bending stiffness for each specimen
is the maximum force reading for that specimen. Remem-
ber that "Y" number of sets of five identical specimens
were cut. Each set of five identical specimens is tested
and the five values received for that set are averaged.
Thus, the test person now has an average value for each
of the "Y" sets tested. The flexural resistance for a san-
itary napkin is the greatest of these average peak bending
stiffnesses.
�[0085] The sanitary napkin embodying the invention
has surprisingly good rewet characteristics for a given
absorption capacity and degree of flexibility providing a
sanitary protection device which is thin, flexible and un-
obtrusive, offering a high level of comfort, and yet highly
retentive, keeping liquid away from the wearer even when
subjected to compressive stresses.
�[0086] Applications of the product and methods of the
present invention for sanitary and other health-�care uses
can be accomplished by any sanitary protection, incon-
tinence, medical and absorbent methods and techniques
as are presently or prospectively known to those skilled
in the art. Thus, it is intended that the present application
cover the modifications and variations of this invention
provided that they come within the scope of the appended
claims and their equivalents.

Claims

1. A sanitary napkin (20) adapted to be worn in the
crotch portion of an undergarment having a thick-
ness of about 5 mm or less and a capacity of at least
18 grams comprising a fibrous fluid-�permeable,
body-�facing cover layer (42), characterized in hav-
ing a rewet potential of less than or equal to 0,8 g
and a flexural resistance of less than 700 g compris-
ing an absorbent system (44) adjacent to the cover
layer (42) for receiving liquid therefrom and in that
said absorbent system (44) consists of at least two
absorbent layers (46, 48), the first absorbent layer
(46) has a density in the range between 0,04 and

0,05 g/cm3 and the second absorbent layer has a
density of more than 0,25 g/cm3

2. A sanitary napkin (20) as claimed in claim 1, wherein
said rewet potential is less than about 0,5 g.

3. A sanitary napkin (20) as claimed in claim 2, wherein
said rewet potential is less than about 0,3 g.

4. A sanitary napkin (20) as claimed in claim 1, wherein
said absorbent system (44) includes superabsorbent
material.

5. A sanitary napkin (20) as claimed in claim 4, wherein
said absorbent system (44) includes a blend of cel-
lulosic fibers and superabsorbent material.

6. A sanitary napkin (20) as claimed in claim 5, wherein
said absorbent system (44) comprises a first absorb-
ent layer (46) and a second absorbent layer (48),
said second absorbent layer (48) having a basis
weight of from about 100 g/m2 to about 700 g/m2
which has been air-�laid as a bottom layer of pulp, a
middle layer of pulp and superabsorbent polymer
disposed in amongst the pulp, and a top layer con-
taining at least some pulp.

7. A sanitary napkin (20) as claimed in claim 6, wherein
said second absorbent layer (48) includes from
about 5 weight percent to about 60 weight percent
superabsorbent polymer.

8. A sanitary napkin (20) as claimed in claim 6, wherein
said second absorbent layer (48) has a basis weight
in the range from about 150 g/m2 to about 350 g/m2.

9. A sanitary napkin (20) as claimed in claim 9, wherein
said second absorbent layer (48) has a basis weight
in the range from about 200g/m2 to about 300 g/m2

10. A sanitary napkin (20) as claimed in one of the pre-
ceding claims, comprising at least one elongated
channel formation formed in the cover layer (42) and
/ or the first absorbent layer (46) and / or between
the two.

Patentansprüche

1. Damenbinde (20) geeignet für das Tragen im Geni-
talbereich einer Unterbekleidung, mit einer Dicke
von zirka 5 mm oder weniger und einem Aufnahme-
vermögen von zumindest 18 Gramm, umfassend ei-
ne faserige, flüssigkeitsdurchlässige, körperzuge-
wandte Abdecklage (42), gekennzeichnet durch
ein Wiederbefeuchtungsvermögen von weniger als
oder gleich 0,8 g und einer Biegefestigkeit von we-
niger als 700 g, umfassend ein saugfähiges System
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(44) angrenzend an die Abdecklage (42) für die Auf-
nahme von Flüssigkeit aus dieser und dadurch, daß
das saugfähige System (44) aus zumindest zwei
saugfähigen Lagen (46, 48) besteht, wobei die erste
saugfähige Lage (46) eine Dichte im Bereich von
0,04 bis 0,05 g/cm3 aufweist, und die zweite saug-
fähige Lage eine Dichte von mehr als 0,25 g/cm3

aufweist.

2. Damenbinde (20), wie in Anspruch 1 beansprucht,
dadurch gekennzeichnet, daß  das Wiederbe-
feuchtungsvermögen geringer als zirka 0,5 g ist.

3. Damenbinde (20), wie in Anspruch 2 beansprucht,
dadurch gekennzeichnet, daß  das Wiederbe-
feuchtungsvermögen geringer als zirka 0,3 g ist.

4. Damenbinde (20), wie in Anspruch 1 beansprucht,
dadurch gekennzeichnet, daß  das saugfähige Sy-
stem (44) superabsorbierendes Material umfaßt.

5. Damenbinde (20), wie in Anspruch 4 beansprucht,
dadurch gekennzeichnet, daß  das saugfähige Sy-
stem (44) eine Mischung von Zellstoffasern und su-
perabsorbierendem Material umfaßt.

6. Damenbinde (20), wie in Anspruch 5 beansprucht,
dadurch gekennzeichnet, daß  das saugfähige Sy-
stem (44) eine erste saugfähige Lage (46) und eine
zweite saugfähige Lage (48) umfaßt, wobei die zwei-
te saugfähige Lage (48) ein Basisgewicht von zirka
100 g/m2 bis zirka 700 g/m2 aufweist, luftgelegt als
eine untere Lage aus Zellstoff, eine mittlere Lage
aus Zellstoff und superabsorbierendem Polymer,
angeordnet innerhalb des Zellstoffs, und eine obere
Lage, die zumindest etwas Zellstoff enthält.

7. Damenbinde (20), wie in Anspruch 6 beansprucht,
dadurch gekennzeichnet, daß  die zweite saugfä-
hige Lage (48) zirka 5 Gewichtsprozent bis zirka 60
Gewichtsprozent superabsorbierendes Polymer
umfaßt.

8. Damenbinde (20), wie in Anspruch 6 beansprucht,
dadurch gekennzeichnet, daß  die zweite saugfä-
hige Lage (48) ein Basisgewicht von zirka 150 g/m2

bis zirka 350 g/ m2 aufweist.

9. Damenbinde (20), wie in Anspruch 8 beansprucht,
dadurch gekennzeichnet, daß  die zweite saugfä-
hige Lage (48) ein Basisgewicht von zirka 200 g/m2

bis zirka 300 g/ m2 aufweist.

10. Damenbinde (20), wie in einem der vorangehenden
Ansprüche beansprucht, umfassend zumindest eine
längliche Kanalausbildung in der Abdecklage (42)
und/ �oder der ersten saugfähigen Lage (46) und/ �oder
zwischen den beiden umfassend.

Revendications

1. Serviette hygiénique (20) adaptée pour être portée
dans la partie d’entrejambe d’un sous-�vêtement pré-
sentant une épaisseur d’environ 5 mm ou moins et
une capacité d’au moins 18 grammes comprenant
une couche supérieure tournée vers le corps et per-
méable au fluide (42), caractérisée en ce qu’ elle
présente un pouvoir de réhumidification inférieur ou
égal à 0,8 g et une résistance à la flexion inférieure
à 700 g comprenant un système absorbant (44) ad-
jacent à la couche supérieure (42) destiné à recevoir
le liquide provenant de celle-�ci et en ce que ledit
système absorbant (44) est constitué d’au moins
deux couches absorbantes (46, 48), la première cou-
che absorbante (46) présente une densité dans la
plage comprise entre 0,04 et 0,05 g/cm3 et la secon-
de couche absorbante présente une densité supé-
rieure à 0,25 g/cm3.

2. Serviette hygiénique (20) selon la revendication 1,
dans laquelle ledit pouvoir de réhumidification est
inférieur à environ 0,5 g.

3. Serviette hygiénique (20) selon la revendication 2,
dans laquelle ledit pouvoir de réhumidification est
inférieur à environ 0,3 g.

4. Serviette hygiénique (20) selon la revendication 1,
dans laquelle ledit système absorbant (44) comporte
un matériau superabsorbant.

5. Serviette hygiénique (20) selon la revendication 4,
dans laquelle ledit système absorbant (44) comporte
un mélange de fibres cellulosiques et de matériau
superabsorbant.

6. Serviette hygiénique (20) selon la revendication 5,
dans laquelle ledit système absorbant (44) com-
prend une première couche absorbante (46) et une
seconde couche absorbante (48), ladite seconde
couche absorbante (48) présentant un poids de base
allant d’environ 100 g/m2 à environ 700 g/m2 qui a
été appliquée par jet d’air en tant que couche infé-
rieure de pâte, une couche centrale de pâte et un
polymère superabsorbant disposé parmi la pâte, et
une couche supérieure contenant au moins une cer-
taine quantité de pâte.

7. Serviette hygiénique (20) selon la revendication 6,
dans laquelle ladite seconde couche absorbante
(48) comporte d’environ 5 pour cent en poids à en-
viron 60 pour cent en poids de polymère superab-
sorbant.

8. Serviette hygiénique (20) selon la revendication 6,
dans laquelle ladite seconde couche absorbante
(48) présente un poids de base dans la plage d’en-
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viron 150 g/m2 à environ 350 g/m2.

9. Serviette hygiénique (20) selon la revendication 9,
dans laquelle ladite seconde couche absorbante
(48) présente un poids de base dans la plage d’en-
viron 200 g/m2 à environ 300 g/m2.

10. Serviette hygiénique (20) selon l’une quelconque
des revendications précédentes, comprenant au
moins une formation de canal allongé formée dans
la couche supérieure (42) et/ou la première couche
absorbante (46) et/ou entre les deux.
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