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SANITARY NAPKIN HAVING A CENTRAL ACQUISITION ZONE

The invention felates to sanitary napkin comprising a
liquid perviocus topsheet, a liquid impervious backsheet and
an absorbent core interéosed betweeh the topsheet agd the
backsheet, the core comprising two longitudinal sides, a

centeral acquisition zone, two side zones that are located
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the core further comprising a layer containing absorbent
gelling material, the concentration of absorbent gelling
material in- the acquisition zone of the core being lower
than the concentration of absorbent gelling materiél in the

side zones.

- Such an absorbent article is known from US-A-4,988,34S5.

In this patent an absorbent article is described in which

the absorbent core comprises a lower liquid handling layer

of relatively low density and an upper liquid storage layer

comprising absptbent gelling materials. The upper liquid
storagé layer has a basis weight of between 0.01 and 0.1
g/cm? and can contain up to 60% by weight of absorbent
gelling material. The liguid storage layer is provided with
acquisition apertures for transmission of ligquids to the"
underlying 1iquid.handling layer, in which layer transport
of flﬁids-cén take piace in a longitudinal and lateral -

direction of the absorbent article. The liquid handling

‘layer has a void volume of over 80%, a basis weight of

between 15 to 75 g/sq yard, and can'comprise synthetic foam
materials or synthetic fibers. The fluids that are

transmitted through an acquisition aperture in the liquid

storage 1ayer.'are transported in the liquid handling layer

to portions of the liquid storage layer remote from the
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~acquisition apertures. Due to the difference in capillary

. size between the storage layer and the liquid handling

iéyer,-tne liquid is drawn out of the latter which is
thereby emptied and can transport subsequent gushes of body
fluids. '

Since the liguid handling layer is relatively broad,
lateral spfead of liquids.tbwards the éides of the
absorbent article can relatively easily take place. The
purpose of the known liguid handling layer is to improve
the distribution of large quantities of liquid away from
the acquisition apertures and to increase the absorption
speed without gel blocking of the absorbent material taking
place. Especially in narrow absorbent articles, too 1ar§e a
lateral spread of liquids can hoﬁeve: lead to undesired

side soiling.

From the American patent US-A-5,009,653 a sanitary napkin

' is known having an abscrbent core that is formed of a layer

of hydrogel material ihterposed between two layers of air-
laid tissue sheets. The core is covered by a wet-laid
tissue which serves to improve wicking of the discharged
body fluids over the core, so that a more efficient use of
the hydrogel material is made. However, next to improving
liquiad migration in the 1ongitudiﬁa1 direction of the
sanitary hapkin, liquid migration in the lateral direction

also takes'plaCe, so that side soiling remains possible.
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It is an oﬁject of the invention to provide an absorbent
= article of relatively small caliper that has a good liquid
distribution capacity and is of a relatively simple |

structure. -

It is another object of the invention to provide for an
absorbent article-havingllcw side soiling and a relatively
high effective absorption capacity.

It is again another object of the invention to provide an
absorbent article having a relatively high acquisition

speed and is of relatively low cost.
Sy e ve

An absorbent article according to the invention is
characterized in that the absorbent gelling material is
comprised between an upper and a lower fibrous layer, the
amount of absorbent gelling material per unit area of
f£ibrous layef in the acquisition zone being lower than the
amount of absorbent gelling material per unit area in the
side zoneé, the width of the acquisition zone and the
concentration of absorbent gelling material in the side
zones being adapted for transport of_liquids in a

predominantly lohgitudinal direction of the core. -

is Sheet Has:Been Replaced

i




WO 94/02092 5

~

”~

Tms SHEET HAS BEEN
REPLACED

PCI/US93/06179

By reducing the amount of absorbent gelling material in the

_centeral part of the core of the sanitary napkin, an

acquisition zone is obtained having a relatively large
fluid-acgquisition and -transport capacity compared to the
side areas which contain'a higher level of absorbent
gelling material and hencg have a relatively high fluid
retention capacity. Surprisingly it was found that by
selective reduction of the concentration of aﬁsorbent

gelling material in the centeral acquisition area, a higher

‘effective capacity (qapacity before occurrence of side

soiling) of the sanitary napkin can be achieved. This is
eépecially important for sanitary napkins having a
relatively small caliper, for instance smﬁller tﬁat 3 mm.
The capacity of such sanitary napkins in the Vertical B
direction is low so that optimuﬁ use of the absorbent
surface of the sanitary napkin need be made. To achieve a
sufticient absorption capacity of the small caliper
sanitary napkin, the concentration of absorbent gelling
material in the core is relatively high compared to the
concentration of absorbent gelling m;terials'in cores
whezein'the absorbent gelling material is mixed with the

core's fibers. The ;hsorbeht gelling material

concentration in the wide zones of the small caliper.

sanitary napkin can not be increased at will due to "“gel

blocking“ so that the capacity of such sanitary napkins is

determined by the maximum possible absorbent gelling

material concentration wzthout gel blocking occurrlng.
T TR =
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According ‘to the invention it was found that by using less
than the maximum absorbent gelling material concentration
in the acquisition zone, a higher effective capacity was'

obtained.

Since the amountjo: absorbent gelling material of the
sanitary napkin according to the invention, i# lower than
the amount used in sanitary napkins in which the absorbent
gelling material is evenly applied across the whole surface
of the fibrous layers thﬁt retain the absérbent gelling
material, or is evenly mixed with the core's absorbent bulk
material, the sanitary napkin can be manufactured at a

reduced price.

The increased concentration of absorbent gelling material
in the side zones can alga be obtained by fplding over of
the core onto itself in the side zones, or by superimpcsihq
on the core an exfra pair ot_fihrous layers enclosing_ |

absorbent galling material in the side zones.

From Eurcpean patent application EP-A-0 217 866, a diaper :

" is known in which two or more strips of super absorbent

material are placed between the core and the topsheet. The
area between the ahscibent.strips can quickly acquire large
gquantities pf body'fluids, in particular urine. However,
_1ateral spread of liquids can still take place in a

'signiticant amount in the core, which is located underneath
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the superabsorbent strips. The relatively large width of
the acquisition zone also allows significant lateral |

transport of liquids.

An embodiment of a sanitary napkin according to the
invention is characterized in that the width of the

acquzsition zone is between 5 and 28 mm, preterably about

15 mm.

BY providing a relatively narrow centeral acgquisition zone
in the sanitéry napkin, the-transpoft of body liquids, -in
particular menses, in a predominantly longitudingl |
direction is increased. Upon wetting of the abscrbent
gelling ﬁaterials, these materials swell and show a
§ecreased rate of fluid absorption, a phenomenon which is
called "gel blocking". The relatively low amounts of
aﬁsorbent gelling materials in the acquisition zone cause
little gel blocking and posé a low resistance to flow. At
the borders of the acquisition zone, the lateral. spread of
liquids is reduced, due to the gel blocking ot-the wetted
absorbent gelling material. Hence longitudinal spread of
" the fluids discharged into the acquisition zone is
improved. Next to the reduction ofAfhg amount of absorbent
gelling materiél in the acquisition zone, the relatively
narrow dimension of the centeral acquisition zone forces

the fluid which is discharged into this zone in the

longitudinal direction of the absorbent article.
| T hlS Sheet Has Been Replaced-
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An embodiméht;of'an absorbent arficle ;ccprding to the
" . invention, in particular_a sanitary napkin, is

characterized in that the concentration of absorbent
gelling material in.the‘acquisition zone is between 0 and
3.59 g/sq foot and the concentration of absorbent gelling
material inthe side zones is between 2 and
.7.5 g/sg foot for absorbent geiling mﬁteriallhavinq a gel .
strength less than about 1.2 kPa after exposure to
synthetic ﬁrine in a modified AGEP test and between 2 and
15 g/sq foot for absorbent gelling material having a gel
strength higher than about 1.2 kPa after exposure to
synthetic urine sclutioh in a'modified AGEP test.

Concentrations of low gel strength absorbent gelling
materials in the side zones, such as, for instance under |
the brandname Aqualon C from Hercules Inc'of Wilmington
Dei, higher.than 7.5 g/sq foot were found to give rise to
undesired gel biocking which causes liquids discharged into
the acqﬁisitibn zone to flow laterﬁlly across the gel

| blocked parts of the'side zones. Concentrations of
absorbent gelling material in the side zones of below 2
g/sq toot_were found to reduce the overall capacity of the
sanitary napkin to an undesirable low level. For high gel
strength absorbent gelling materials, such as for instance
Aquakeep 13 SHPS, a sodium pquécrylate supplied by
Autochem S.A., Cours Michélet, La Defense, Paris, France

and Sanwet IM 5600~S, a cross linked starch grafted sodium
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pélyacryldfe supplied by Farbwerke Hoechst AG of Frankfurt,
Germany, concentrations above 15 g/sg foot were found to

lead to undesirable gél blocking.

Another embodiment of an absorbent article according to the
invention is characterized in that the acquisition zone the

upper fibrous layer is depressed to form -a channel.

'Wheq,in'the side zones-of a laminate core (a core wherein

the absorbent gelling material is comprised between two
tissue sheets) the absorbent gelling material, which 

preferably is of granular nature, is applied as a uniform

-layer, the omission of absorbent gelling material in the

acquisition zone will leave an open space between the upper
and the lower tissue between thch the absorbent gelling
material is ccmpriéed. By depression of the upper tissue
ihto the open space of the acquisition zone, a channel is
formed in the core which aids in coliectinq and

distributing body fluids.

Instead of depressing the upper tissue intoc the acguisition

zone, the absorbent gelling material in the acquisition

‘zone can be replaced by a wicking material, such as a web

of low density and high resiliency, for instance comprising

synthetic fibers such as polyester fibers, or crimped or

coiled PET fibers. A better wetting can be achieved by

' "’—’___’____———“___-——
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treating the acquisition zone with a wetting agent such as

a surfactant.

It is noted that in order to promote liguid tranﬁport in
the longitudinal-direction of an absorbent artigle it is
known from the Eurcpean patent EP-A-0 173 068, Fo'provide a
- sanitary napkin with a longitudinal channel. Nd:méntion is
made however about the presence of ahsorbent gelling
material in the core material flanking ;ha channel and the
concentration of absorbent gelling material in the area.of.

the absorbent article'wherein the channel is located.

Again another embodiment of a sanitary napkin accordlng to
the anentlon is characterized in- that the upper and the
lower fibrous sheet are formed by a single tissue, the
tissue having two mutually opposed longitudinal edges which

are superimposed in the acquisition zone.

By enveloping the absorbent'geiling material in a single
tissue, the edges of which overlap in the acquisition zone,
an extra layer of tissue is present in the acquisition area
for quick absorption of Qushés.of liquids'and'inproved'

wicking.

_./
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E;igf description of the drawings
. Some embodiments of an absorbent article according to the

present invention will be described in detail with

reference to the accompanying drawings. In the drawings:

Fig. 1 shows a top plan view of a sanitary napkin wherein a
part of the overlying layers have been cut away to expgse
underlying structures, the sanitary napkin having a
.generally straight core,

Fig. 2 shows a top plan view of a sanitary napkin having a
shaped core, .
Fig. 3 shows a cross sectional view of the sanitary napkin

of fig 1 along the transverse center line 16,

Fig. 4 shows the sanitary napkin of figure 3, no absorbent
qelliﬁg'material being provided'in the acquisition zone,
Fig. 5 shows the sanitary napkin of Fig 4, the upper tissue
being deﬁressed into the acquisition zone,

Fig. 6 shows the sanitary napkin of,figure S , the topsheet
being provided with a channel, B |

Figs. 7 and 8 show the éanitary napkin of Fig. 3, a single
tissue enveloping the.absorbeni gelling material, the
tissue's longitudinal edges overlapping,

Fig. 9a and 9b shqw an alternative embodiment of an

;héofbent-core of a sanitary napkin according to the
heet Has Been Replaced
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Fig. 10 shows a graph of liquid distributions at various

loadings for a sanitary napkin according to the invention.
Fig. 11 shows another embodiment of an absorbent core of a

sanitary napkin according to the invention.
" petajled descripti ¢ the I £

The embodiments éf the'absorbent article as illustrated in
the'drawings refer to a disposable sanitary napkin, i.e. an b-
article which is worn by females ad)acent to the pudendal
region and which is intended to absorb and contain the
yarioﬁs exudates which are discharged from the body (e.g.
blood, menses and urine) and which are intended to be
discarded after a single use. The invention is however not
limitéd to sanitary napkins only, but also covers other
absorbent, articles such as pant?liners, which generally
have a lower capacity than sanitary napkins. Although the
embodiment described in detail.in the drawings has a so ‘
called "laminate" core wherein the absorbent gelling
material is present as a layer between two sheets, the
invention is not liﬁited thereto and also applieé to Cores
wherein the absbrbent;gelling mﬁterial is mixed with
fiberé, such as'described in.the American patent
application No 07/810, 774 filed on .December 17, 1991 in
the name of The Procter & Gamble Company, which is hereby

incorporated by reference.

. 'This $heet Has Been Replaced
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Figure 1 shows a sanitary napkin 1 comprising a liquig
' pirvious topsheet 3, an ébsorbent core 5 underlying the

topsheet and a liquid impervious backsheet 7. The core 5
has two longitudinal sideévs and 11, which extend in a
generally longitudin;l direction of a longitudinal center
line 13 cf the core 5.' The longitudinal sides 9,11 need
not be straight but can also be curved towards the
longitudinal center line, to provide a shaped core, as
shown in figure 2. The absorbent core 5 can be covered-by
one or more acguisition laYers.for distributing fluidé
which have penetrated through the topsheet 3, ‘across the
absorbent core 5. The acquisition sheets have for reasons
of clarity been omitted from the schematic drawings of Figs
4 to 8. The absorbent.core 5 comprises a laminate wherein
the absorbent gelling matefial is interposed between an
upper tissue 24 and a lower tissue 25, as shown in figures
3-6. The tissues 24, 25 can be part of a single sheet
enveloping the absorbent gelling material 29 as is shown in

Figs. 7, 8 and 9.

The core 5 is provided with a centeral acquisition zone 15
that is flanked by two side -zones 17 and 19. The centeral
acquisition zone 1S comﬁrisés a lower concentration of
absorbent gelling materials than the side zones, the
concentration in the side zones 17,19 being between 2 and
7.5 g./sq. foot, pfeferably about S.s_g/sq'foot, fof a

relatively low gel strength absorbent gelling material and
—_———‘—___—_____4____'_._
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between 2 -and 15 g/sq foot, preferably about 10 g/sq foot
for relatively high gel strength absorbing gelling
materials, and in the acquisition zone 15 being preferably

about . 0 g/sg. foot.

The concentration of absorbent gel;ing material need not
change abruptly when going from side zones to the
acquisition zone, but can for instance decrease linearly
}ron high tollow, or according to any other desired

profile.

The width, W, of the acquisition zone preferably is narrow
compared to the narrowest width, L, of the absorbent core 5
and amounts tb between 5 and 28 mm. For sanitary napkins
having a shaped core 5, as is shown in figure 2, the
harrowes; lateral dimension L of the sanitary napkin i$
located.alqng the transverse center line 16 thereof and
measures preferably about 70 mm. The sanitary napkin 1 is .
at its longitudinal perimeter provided with tﬁo lateral
flaps or wings, whiéh can during use be folded around the
edge of the dser's garment to position the sanitary napkin

width respect to the garment and to reduce side soiling.

Loocking at some of the elements of the sanitary napkin more
specifically, the.absorbent core 5 may be any means which
is generally compressible, conformable, non-irritating to

the wearer's skin and capabie of absorbing and containing

This Sheet Has Been Replaced .
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body exudates. The absorbent core 5 may be manufactured in
a w1de variety of sizes and shapes (e.g. rectangular, hour-
glass, etc.). A preferred shape of the absorbent core 5 is
the dogbong shape shown in FIG 2. This preferred absorbent
core 5 is about 22.0 centimeters long (longitudinal
dimension along the longitudihal centerline 13), about 7.0
centimeters wide across its midportion (lateral dimenéion)
along the traverse center line 16. The absorbent'cﬁre S is
s;mmétrically-configured for ease ot'manutacture and so
that no conscious effort is required by the wearer to
properly place the napkin 1 in the direction it should be
worn. The midportion is configured to basically conform to
the wearer's thighs and to the thinner crotch portion of |
the wearer's panties so as to prevent excessive bunching.
The size of the absorbent core 5.may be varied to
accommodaté wearers ranging in size and also ranging in the
expected amount of exudate fluid volume. The absorbent
core 5 may be attached over the core's major top and bottom
surfaces respectively, to adjacent members such as the
topsheet 3 and back sheet 7 by any of the means well known
in the art, such as by spray-gluing or lines or spots of
adhesive. Such attachment facilitates integfity and
recoverability of the abso:bent materials in use so as to
maintain an optimum degree of absorbency. Preferably, the
absorbentzgpre 5 has a wet-tensile strength in the cross-

direction of at least about 100.0 grams per centimeter.
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Wet tensile strength is &eterminable by ASTM Standard D
829-49.

The absorbent core 5 may.be manufactured from a wide
variety of llquid absorbent materlals commonly used in
disposable sanitary napkins, diapers, and other absorbent
articles. Examples of suitable absorbent materials include
comminﬁted wood pulp which is generally referred to as
airfelt; creped cellulose wadding, absorbent foams,
absorbent'sponges, synthetic staple fibers, polymeric
fibers, hydroqel-formin§ polymer gelling agents, or any-
equivalent materials or.ccmbinations of materials. A
particularly preferr;d absorbent material aie absorbent
gelliq? materials or polymeric gelling agents. Polymeric
gelling.agents are those materials which; upon contact with
fluids (i.e., liquids) such as water or body fluids, imbibe
such fluids and thereby form hydrogels. In this manner,
fluid discharged into the absorbent core 5 can.be'acquired
and held by the polymeric gelling agent, thereby providing
the artic;es herein with enhanced absorbent capacity and/or

improved fluid retention performance.

The polymeric gelling agent which is employed in the

absorbent core 5 will generally comprise particles of a
substantially water-insoluble, slightly cross-lined,
partially neutralized, hydrogel-forming polymér material.

Such polymer materials can be prepared from polymerizable,

Thls Sheet Has Been Replac
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unsaturatéa, acid-containing monomers. Suitable
unsaturated acidic monomers for use in preparing the
polymeric gelling agents used in this invention include '
those listed in ﬁs-A-4,654,039, entitled “Hydrogel-Forming
Polymer Compositions for Use in Absorbent Structures",
which issued to Brandt, Goldman an& Inglin on March 31,
1987, and which patent:is incorporgted herein by r;£e£ence.
Preferred monomers inciude acrylic acid, hethacrylic acid,
Fand 2-acrylamido-2-methyl propane sulfonic acid. Acrylié
acid itself is especially preferred for preparation of the

polymeric gelling agent material.

in the hydrogel-forming polymeric gelling agégt the
‘polymeric component formed from unsaturated, acid-
containing monomers may be grafted onto other typeé of
polymer moieties such as starch or cellulose. Polyacrylate
grafted starch materials of this type are especially

' preferred for use herein.

Preterre¢ polymer gelling agents which can be prepared from
conventional types of monomers include hydrolyzed
acrylonitrile graﬁ;ed starch, polyacrylate grafted starch,
polyacrylates, maleic anhy&ride-based copolymers and
.éombinations thereof. Especially preferred ére the

polyacrylates and §61§acrylate grafted starch.
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Whatever the nature of the basic pblymer components of the
hydrogel-forming polymeric gelling agents used in the
absorbent core 5 herein, such ﬁaterials will in general be
slightly cross-linked. Cross-liﬁking serves to render the
hydrogel-forming pol?mer gelling agents used in this
invention snhstantiallf water-insoluble, and cross=-linking
thus in part determines the gel volume and extractable
polymer characteristics of the hydrogels formed from the
polymeric gelling agents employed. Suitable cross-~linking
agenté are weli-known in the art and include, for example,
those described in greater detail in US-A-4,076,663, which
patent issued to Masuda et al on February 28, 1978, and
which'patent is incorporated herein by reference.

Preferred crpss-linkingnagents are.the di- or polyesters of
unsafurated mono- or polycarboxylic acids with ﬁolyols, the
bisacrylamides and the di- or triallyl amines. Especially
p;eferred cross-linking agents are N;N'-
methy;enebiéacrylamide, trimethylol'propane triacrylate and
triallyl amine. The cross~-linking agent can generally
comprise from about 0,00i mole percent to s.o_mole percent
of the resulting hydrogel-forming polymer material. More
preferably, the'cross-linking agent ﬁill comprise from
about 0.01 mole percent to 3.0 mole percent of the

hydrogel-forming polymeric gelling agent used herein.

The slightly cross-linked, hydrogel-forming polymeric

_gelliné agents which may be used in the articles of the
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present ihvention are generally employed in their partially -
neutralized form. For purposes of this invention, such
materials are considered partially neutralized when at
least 25.0 mole percent aﬂd preferably at least 50.0 molé
percent of monomers used to form the polymer are acid
group-containing monomers which have been neutralized with
a salt-forming cation. Suitable salt-formiﬁg cations
include alkali metal, ammonium, substituted aﬁmonium, and
#ﬁlnes. This- percentage of the total monomer utilized
which &re neutralized acid group-containing monomers is

referred to herein as the “"degree of neutralization®.

The polymeric gelling agént materials used in tﬁe absorbeﬁt.
articies as shown in Figs 3 and 8 nmust have a reiatively
high capacity for imbibing fluids encountered in such
articles. The absorbent capacit? of these materials can be
quantified by referencing the "gel volume" of the polymeric
gelling agents which are to be selected for use in the

present invention.

For purposes of this invention, gel volume can bé defined
in terms of the amount of synthetic urine absorbed by any
éiven polymeric gelling agent and is specified as grams of
synthetié urine per gram of polymeric gelling agent. Gel
volume in.synthéti; urine can be determihed for forming a
. Suspension of about 0.1-0.2 parts of dried polymeric

gelling agent to be tested with about 20 parts of synthetic

et Has Been Replaced.

i i



THIS SHEET HAS BEEN
REPLACED \

PCT/US93/0617¢

WO 94/02092 20

‘r
urine. This sﬁspension is maintained atf;mbient
temperature under gentle stirring for a'tims sufficient,
e.g., about 1 hour, for swelling equilibrium to be
attained. The gel volume of the polymeric gelling agent .
then calculated from the weight frﬁctiqn of the polymeric
gelling agent in grams of synthetic urine per gram of
polymeric gelling agent is then calculated from the weight
fraction of the polymeric gelling agent in the suspension
and the ratio of the 1iqﬁid volume excluded from the forme

hydrogel to the total volume of the suspension.

The gel volume of the gelling agents used in the absorbent
core s.herein will generally be at least about 20.0 grams
of synthetic urine per gram of polymeric gelling agent.
More ;reférably, the éel volume of the ﬁaterials employed
will range from about 20.0 to about 60.0, most preferably
from about 22.0 to about 35.0 grams of syhthetic urine per

gram of polymeric gelling agent.

In a preferred e@bedimenﬁ, the sanitary napkin has a
minimum core width measured along the transverse center
line 16, of 70 mm, the centeral acquisition'zone 15
comprising between 0 and 3.5 gram per sguare foot,
preferably about 0 gram/square foot polymeric absorbent
qelliﬂg material of the type. The width w of the
acquisition zone 15 is between 10 and 20 mm, preferably

about 15 mm. The concentration of polymeric absorbent
/‘— .
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gelling material in the side zones 17 and 19 ‘is preferably
an even distribution, i.e. constant in the direction, of

the transverse center line of about 4 gram/square foot for

‘an acquisition zone of width w of 15 mm, and 5.5

gram/square foot for an acguisition zone of a width of

about 20 mm, the overall concentration of absorbent gelling

- material of the core being about 3.1 gram/square foot. The

preferred dimensions of the sanitary napkin, the width of

.the acquisition zone and the concentration of absorbent

gelling material relate to the absorbent article as shown
in Figs 2-8, i.e. a sanitary napkin having a shaped core §,
and comprising a laminate of air laid sheets 24 and 25.

The absorbent gelling material 29 ﬁsgd in the preferred

embodiment has a gel strength of less than 1.2 kPa.

However a centeral acquisition zone 15 having a low

' concentration of absorbent gelling material can also

- advantageously be used in combination with high gel

strength absorbent gelling materials, which can be applied

in higher concentrations without gel blocking occurring.

The concentrations of absorbent gelling materials in the

‘side zones and the width of the centeral acquisition zone

will have to be varied according to the gel strength, the
different absorbent gelling materials used, the caliper of

the core and the‘minimumllateral dimension, L, of the core.
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The gel stienqtn of absorbent gelling materials can be
measured according to the modified Absorbent Gel Expansion
Pressure test (AGEP). The modified AGEP test measures the
force exerted by the gel as it expands following exposure
absorption to a synfhetic urine solution. The force is

- measured by a. circular pressure foot that fits closely
within a 2 cm diameter sample cell of an Ametek Precision
Stage Model C1395X available from Ametek Corporation,
Mansfield & Brown Division,‘asoo Somerset Drive, Largo,
Florida 36543, USA. The Force guage is an 'Accuforée‘
device available from Brown Tool &-Supply Co, Solon, Ohig,

UsSaA.
The following procedure ‘is used:

1. ' Weigh out 0.179g +/~ 0.001g polymeric gelling agent
| material into the absorption cell. |
2. Place the cell containing the sample in the sample
alignment bracket on the precision stage of the
Ametek, and line up the sample halde: so that the
pressure foot will bé centered when in the tube.
‘3. 2Add a 56 x 1ogd (10 ml) of Jayco synurine (see note 1)
to. the Sampie. |
4.-. Using the level on the Ametek stand,.raise the sample
until the :oot is‘almost touching the fluid.
"5._ Zero and clear the Ametek Force Guage and if using a

chart recorder start it with the speed set to lcm/min.
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Turn ‘the illuminator off.
Usinq the coarse and fine adjustments on the precisiorn

stage, raise the sample until the level of the fluid

"is even with the top of the foot. This is achieved by
‘sighting across the foot. The fluid that is on the

wall of the absorption cell due to the surface tension

will appear as a white band. As this band moves up
the cell it will block the silver colour of the foot.
When the white band is above the top of the foot a
silver band will reappear. At this point lower the

sample using the fine adjuster until the silver band

disappears.

8. Turn off the lllumznator lmmedlately.

9. When the gel reaches the foot, set the timer for 30
minutes and start it. |

10. At the end of 5, 10, 15, 20 and 30 minutes record the
force in grams.

o v
calculations

Pressure = Reading of machine (g) /area of foot (cm?) x

98.1 (kPa)

I
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Notes
1. cO u e

The Jayco 3yhurine is made up with the .following

quantities of compounds per litre of solution.

Na,S0,4 : 2.0g9/1
KC1 " 2.0g9/1
(NH, ) oHPO,4 0.15g/1
(NH4)HaPOg ' 0.85g/1
MgCl,: 6H20 . 0.5g/1
CacCl,;:2H30 | 0.25g/1

2. Testing should be conducted with the equipment and

sample at a stable temperature of 25°C.

3. The tube internal diameter is 2 cm so that the surface’

area of the foot is 3.14 cm?.

The absorbent gelling mate;ials-having'an absorbent gel
strength of more that 1.2 XPa after S minufes are
classified as hiqh gel strength ahéorbent gelling materials
and can be used in'hiqher concentrations in the side zones.
Preferred absorbent gelling materié;s show a generally |
regular increase in gel strength from the value after S

minutes exposure to the value after 30 minutes exposure.

This Sheet:Has Been Replaced. -

.



WO 94/02092 - 25"

= ”

-

THIS SHEET HAS BEEN
REPLACED

PCT/US93/06179

In the preferred embodiments shoﬁn.in Figs. 3-8, the
absorbent core 5 is a laminate comprised of a layer of
absorbent gelling material diqu;ed between two air-laid_-
tissues 24 and 25. A suitable laminate is the absorbenﬁ
laminate WATER-LOCK L-535 available from the Grain
Proces;ing COrpofation of Muscatin, Iowa (WATER-LOCK
registered TM by Grain ﬁfocessing CQrpcraﬁion). such
superabsorbent laminates are disclosed in US-A-4,467,012,
entitled "Composition for Absorbent Film and Method of

Preparation", which patent issued to Pedersen et al. 6n

 August 21, 1984, and US-A-4,260,443, entitled "Laminated

Absorbent Process“,'which patent issued to Lindsay et al.

on April 7, 1981, and which patents are incorporated herein

_ by reference. The WATER-iOCK L535 has a hydrogel polymer

loading of 0.005 grams ﬁer square centimeter} however,

loadings of 0.00140;009 grams per square centimeter have

been found acceptable. The first and second tissue layers

24 and 25 provide containment of the absorbent polymer
material, imprbve lateral wicking of the absorbed exudates
throughout the absorbent core 5 and provide a degree of
absﬁrbency. In the case of non-particulate hydrogel-
forming polymer gelling agents which can be formed into
fibrous sheets, foams or £films, the non-particulate gelling

agent may comprise from about 15* to about 100% by weight

_of the absorbent core 5, more preferably of from about 40%

-~ to about 100%, and most preferably of from about 60% to
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about 100%. Two suitable and commercially available non-
pafticﬁlate absorbent materials of relatively low gel
strength for use in fhe absorbent core 5 are a double layer
acrylic fibrous material available under the tradename
Lanseal F from the cho;i COmpanY, LTD., of Higashi, Osaka,
Japan and a carboxymethylcellulose fibrous material
available under the tradename Aqualon.c from Hercules, Inc.

_rof Wilmington, Del.

_ The total absorbent capacity of the absorbent core 5§ should
. be coméatible with the design exudate loading'for the -
intended use of the-sanitar& napkin 1. Further, the
absorbent capacity of the absorbent éore 5 may be varied to
accommodate wearers ranging ih the expected amount of

~ exudate fluid volume. Fof instance, a different absorbent
caéacity may be utilized for sanitary napkins intended for
daytime use as compared with those intended for night-time
use, or for sanitary napkins intended for use by teenage
females as compared with those intended for use by more

. mature women.

Superimposed over the absorbent core 5 and extendin§ 3.0
millimeters bé}ond the edges 9 and 11 of the absorbent -core
5 can be placed wet-laid tissue 31. The wet-laid tissue 31
is liguid permeable. a satisfactﬁry wet-laid.tissue 31 has
-2 basic weight of about 15.8 grams per squate meter and an
air permeability of about 30.5 cubic meters per minute per
e
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‘square meter at a pressure differential of about-;z.oa

‘millimeters of water.

Preferably, the wet-laid tissue 31.maintains integrity when
wetted, in use. The wet?laid tissue 31 preferably has a
.wet'tenéile strength in the cross-direction of at least
about 15.0 grams per centimeter. Suitable tissueé 31 and
their manufacture are disclosed in U.S. Patent No.
3,301,746, entitled "Process for Forming Absorbent Paper by
Imprinting a Fabric Knuckle Pattern thereon prior to Drying
and Paper thereof", which patent issued to Sanford and
Sisson on January 31, 1967, and which patent is
incorporated herein by referehce. In a preferred
_embodiment, those parts of the wet-laid tissue 31 which
extend beyond the longitudinal sides $ and 11 of the
absorbent core 5 are associated with the back sheet 7. The
wet-laid tissue 31 may be associated with the back sheet 7
by attachment means as are well known in the art such as by
spray-gluing on lines or spots of adhesive. The wet-laid
tissue 31 ser&es a numbér of purposes. The tissue 31
serves to confine any loose sﬁperabSorbent material 57
‘between the tissue 31 aﬁd the back sheet 7 thereby
preventing the superabsorbént material 27 from coming in
contact with the wearer's skin. Also, the tissue 31
improveé lateral wicking of the Qbsorbed exudates over the
absorbent core 5 thereby providing a more even diétribution

of the exudates throughout the absorbent core §. Further,
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the tissue 31 provides some degree of absorbency and
:ufthér inhibits exudates which have reached and been
absorbed by the absorbent core 5 from rewetting the

wearer's skin.

Superimposed over the wet-laid tissue 31 can be a liquid
permeable wipe acquisitioﬁ sheet 33. In a preferred
embodiment, the wipe acqﬁisition sheet 33 is a nonwoven
sheet, such as a spunlaced 70%/30% rayon/polyester fiber
sheet. Spdnlaced fabrics of this type are manu:;ctured b
E.I. DuPont Nemours and3COmpany of Wilmington,; Delaware,
and are made ava%}able under the tradename “SONTARA"
(SONTARA reéisteréd TM by E.I. DuPont Nemours P Company).
These fabrics are available in a ﬁumber of suitable style:

however, Style 8407 in its apertured form, having a basis

weight of 0.005 grams per square centimeter and a thickne

‘of about 0.04 millimeters, is preferred. The wipe

acquisition sheet 33'extends beyond the edges of the wet-

 laid tissue 31 where it too is associated with back sheet

7. The wipe acquisition sheet 33 greatly improves latera
ﬁickinq of exudates over the absorbént core S thereby, ir
combination with the centeral acquisition zone 1S,

providing a more even distribution of the_exudatés

" throughout the absorbent core 5. .The lateral wicking of

the wipe acguisition sheet 33, in combination with the
longitudinal spread of liquids in the centeral acguisitis
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pr@or art Sanitary napkins rely on a high degree of
vertical absorption at the point where exudates are
initiélly deposited; 'In other words,because the absorbent
_cores of these napkins are fairly thick, they can absorb a
high degree of exudates throughout their thickness while
utilizing only a small degree of their surface area.or

~ lateral absorption capability. However, the relatively
thin napkins 10 of the present inveﬂtion have a
comparatively sméll degree of vertical absorption.

_Therefore,.for a relatively large amoﬁnt of exudates to be
absorbeé, a wipe acgquisition sheet 33, and a centéral
acquisition zone 15, which can transversely and
longitudinally, disperse the éxudatés over a ;grge surface
area of the absorbent core 5 where the exudates can better

and faster be vertically absorbed is highly desirable.

Superimposed over the wipe acquisition sheet 33 is the
liquid permeable topsheet 3. in a preférred embodimént,
the topsheet 3 is associated with the wipe acquisition
éheet 33 by spray-gluing the topsheet 3 to fhe surface of
the wipe acquisition sheet 33. The topsheet 3 is
compliant, soft feeling, and non-irritating to the wearer's
skin. Further, the topsheet 3 is liquid'pervious;
permitting liquid to readily transfer through its
thickness. A suitable topsheet 3 may be manufactured from
‘a wide range of materials such as polymeric materials,

formed thermoplastic films, apertured plastic films, porous
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foans, reﬁiqulated foams, natural fibers (e.g., woed or
cotton fibe;s), synthetic fibers (e.g., polyester or
polypropylene fibers) or from a combination of natural and
synthetic fibers, with apertured formed films belng
preferred. Formed films are preferred for the topsheet 3
becguse they are pervious to liquids and yet non-absorbent.
Thus, the surface of the formed film which is in contact

with the body remains dry, thereby reducing body soiling

" and creating a more comfortable feel for the wearer.

Suitable formed films are described in US-A-3,929,135,
entitled “Absorptive Structure hgving Tapered Capillaries",
which patent issued to Thompson on December 30, 1975, US-A-
4,324;246, entitled "Disposable Absorbent Article having a
Stain Resistant Topsheet", which patent issued to Mullane
and Smith on April 13, 1982, UsS-A-4,342,314, entitled
"Resilient Plastic Web Exhibiting Fiber-like Properties",
which patent issued to Radel and Thompson on Aﬁgust 3,
1982, and US-A-4,463,045, entitled "Macroscopically
Expanded Three-Dimensional Plastic Web Exhibiting Non-
Glossy Visible Surfﬁce'and Cloth-like Tactile Impressioh",
which patent issued to Ahr, Louis, Mullane, and Ouellette

on July 31, 1984, all'of which paténts are incorporated

‘herein by reference.

In a preferred embodiment of the present invention, the

body surface of the topsheet 3 is hydrophilic. The

hydrophilic body surface hélps liquid to transfer through
_ —
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the topsheet 3 faster than if the body sﬁrface wés not
hydrophilic. '?his diminishes the likelihood that menstrual
fluid will flow off the topsheet 3 rather than being
absorbed by the absorbent core 5. In a preferred
embodiﬁent, the body surface of the topsheet 3 is made
hydrophilic by treating the body surface with a surfactant.
It is preferred that the surfactant be substantially evenly '
and completely distributed throﬁghout the body surface of
the topsheet 3. This can be accomplished by any of the
common techniques well know to those skilled in the art.
For example, the surfactant can be applied to the topsheet
3 by spraying, by padding, or by the use of transfer rolls.
Further, the surfactant can be incorporated into the

polymeric materials of a formed film topsheet or between or

within the fibers of a nonwoven topsheet.

The back sheet 7 is adjacént the absorbent éore 5. In a
_preferred embodiment, the absorbent core may be affixed to
the back sheet 7. Any of the common techniques wéil known
in the art, such as spray-gluing or lines or spots of
adhesive may be used for this purpose. The back sheet 7
generally defines the garment surface of the sanitary
napkin; The back sheet 7 may be any means which.is
impervious to liguids and which preventé exudates absorbed
and contained in the absorbent core 5 from soiling'

articles, such as panties; which come in contact with

garment surface of the sanitary napkin 1. In the preferred
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embodiment of the sanitary napkin 1 iliustrated in Figs. 1
and 6, the back sheet 7 is a barrier sheet manufactured
f}om a thin plastic film. Other flexible liquid impervious
materials may also be used. Preferably, the back sheet 7
is a polyethylene film having a thickness of from about
0.012 millimeeer to about 0.051 millimeter. As used
herein, the term “flexible" refers to materials which are
compliant and'whichlwil; readily conform to the general
shape and contours of the human body.
A suitable polyethylene film is mahufactured by Monsanto
Chemical COrporation and marketed in the trade as Film No.
8020. The back sheet 7 is preferably embossed and/or matte
finished to provide a more clothlike appearance. Furthe:,
the back sheet 7 may permit,vapqrs to escape from the
ebsorbent core 5 which etill preventiﬁg exudates from

passing through the back sheet 7.

- Preferably, the topsheet 3 and the back sheet 7 have length
and width dimensions generaily.larger_than the absorbent
core 5 so that they extend beyond the longitudinal edges é
end 11 of the absorbent core:S where they are associated
together in a~suitable manner. ' As used herein, the term
Yassociated" encompasses configurations whereby a first
member is directly joined to a.second member and
configurations whereby'a first member is indirectly joined

to a second member by affixing the first member to
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intermediate members which in turn are affixed to the
second member. In an embodiment, the back sheet 7 and the
topsheet 3 have an elliptical shape and extend beyond the
absorbent core 5 a distance of at least about 1.0
centimeter where they are-joined direcﬁly to each other by
attachment means as are Yell known in the art. The
attachment means may be, foriexample,'a uniform continuous
layer of-adhesive, patterned layer of adhesive, or an array

of Eéparate lines or spots of adhesive.

In Fig. 4 the acquisition zone. 5 écmprises no absorbent
gelling material so that the uppef sheet 24 can be préssed
into the acquisition'zone 5 to form a channel 30, as is
shown in Fig. 5; The topsheet 3 can also'bg iresseﬁ into
the channel 30 to provide a longitudinal groove on the body
facing side of the sanitary napkin, thus assisting in
increasing. the lbﬁgitudinal.spread of liquids along the |
topsheet 3. As is shown in Fig 7 and 8, the upper and

| lower sheet 24 and 25 can be parts of a single sheet which
sides overlap in the acquisition zone 5, so that an extra
layer of tissue is present in the acquisitign zone to
assist in wicking 1iquidé in the'longitudinal direction.
Figs. %a and 9b.show how an absorbent core can be produced
from a single sheet 35, wherein a strip 37 having a low
concentration of absorbent gelling mateﬁial is |

. symmetrically located. After e-foldinag of the <heet+ 2R
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material is centerilly located in the acquisition zone 15

as shown in figure 9b.

In the embodiment as shown in Fig. 11, the layers 24 and 25
of the absorbent core S are folded over, so that in the
side éones 17 and 19, the core comprises two layers of
absorbent geliing materiil, whereas in the central
acquisitian ibne 15 a single layer of absorbent gelling
material is present. A layer of wicking material 30,'whic$
may comprise a hydroﬁhilic tissue or non-woven material, or
a hydrophilic coating, can extend'across the bottom of the
acquisition zone 15 and between the layers of absorbent.

gelling material 29 in the side zones 17 and 19.

Instead of folding over of the core to obtain a double
layer of absorbent gelling material in the side zones 17
‘and 19, a“sepérate-bair of fibrous layers enclosing
ahsorbent.gc;ling material may be superimposed in the side
zones on a lower pair ot'fibrous layers enclosing‘absorhent
gelling material. 'The open sides of the tibfqus layers can

be sealed off by for instance a hot melt adhesive 26.

It is noted that the acquisition.zone 15 does not
necessarily extend aioné the whole length of the absorbent
core S, but can be located in the central region of the |
‘core only to prevent leakage of iiquids from the core's

ends. -
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To de@cnsf&ate the increased product performance of the
sanitary napkin according to the invention versus a similar
sanitary napkih having a uniform distribution of absorbent
gelling across the surface of the absorbent core, the
sanitary napkins were wetted by a stepéwise increasing
load. The test conditions and the products under't?st will
be set out hérebelow. The test results are summarized in

tables I, II, III and Fig 9.

The reference product comprised a shaped laminate core,

having a length of 207 mm and a width along the trans#erse.

center line 16 of 70 mm. The concentration of absorbent
gelling material commercially available from Shokubai under

type number L-074 was 5.5 g/sg foot.

The tested sanitary napkins acbording.to the invention
comprised a first type having a centeral acquisition zone . -

of 15 mm in width containing no absorbent gelling material

(type A) and a second type having a centeral acquisition

zone of 20 mm in width not ccntaining absorbent gelling
material (type B), the concentration of absorbent gelling

material in the side zones being 5.5 g/sq feet for both

' types A and B. The dimensions and materials of the sanitary

.napkins according to the invention were identical to- those

of the feference product. -
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Load to width distribution

To measure the ratio of transverse liquid spread to
longitudinal liquid spread under various loading
conditions, the sanitary napkins were wetted with Paper

Industrial Fluid, having a viscosity of 16.5 cps and

containing:

Glycerol 80 g/l
NacCl o o - 10 g/l
NaHCO3 - 4 g/l

Carboxymethylcel;ulose 18 g/1

The pads were flattened out on a flat surface and the
center of the absorbent core 5 was marked on the topsheet
of eaéh'pad. The center of the core S correspoﬁds to the
point of interaction of the longitudinal center line 13 and
the tranéverse center line 16, as shown in Fiq. 2. 2 ml of
fluid were discharged onto the center of the pad within 4s,
using a peristalt;c pump of type PA~-SF 5, marketed by IKA.
S minutes after completion'of the discharge, the farthest
points reached by the-fluid in the direction of the
longitudinal center 1ine-13 and the transverse centérline
16 were measured. stle I gives the results of width of the
fluid for respective loadings for the reference brcdqct,
and the sanitary napkin having a 20 mm wide acguisition

zone without absorbent gelling material (type B).
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~ Loading versus width distribution

loading (ml) Distribution width (cm)
‘ reference product type B
2 4.1 4.0
6 6.6 5.8
10 7 ' 6.5
iz 7 . 6.8
14 7 | 7

From table I it appears that for the sanitary naﬁkin having

the centeral acquisition zone, the liquid reaches the’
longitudinal sides 9,11 of the core 5 after absorption of
14 ml for which loading the distribution width equals the
narrowest.width of the core, which is 70 mm. This means
that the effective capacity of the sanitary napkin with the
acquisition zone is larger than the effective capacity of
the reference préduct, for which at a load of 10 ml the.

fluid reached the longitudinal sides 9,11 of the product.
W&M

From the measurements on the length and the width of the

fluid distribution as made in the above described test, the

‘ratio of length and width (1/w) of the fluid distribution

was calculated for the sanita?y napkin of type A (width of

o
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acquisition'éone of 15 mm) and for & sanitary napkin having
an acquisitions zone free of absorbent gelling material and
measuring 25 mm in width, the concentration of abso:bent.
gelling material in the siﬁe zones béing 5.5 g/sq foot
'(type C). Another sanitary napkin, similar to typé A, buﬁ
having a concentratidn of absorbent gelling material in the
acquisition zone of between 1-2 g/sq foot (txpe'Dj was also
tested. Of each type of sanitafy napkin (type A, type C and -
the reference product), three samples were -wetted with
stepwise increasing loads of fluid. The results of the
average length to width ratio and the standard deviation
(av and st. dev) for 3 samples each time, are'summarized in
table II for type A, type C and the reference product. For
the sanitary napkin of type D, only one sample was yetted
with increasing loads, so thét no standard deviation is

available for this type of sanitary napkin.

As appears from table IIj and more clearly from Fig. 10,
the iength-to-width distribution of the sanita:y'napkins
having an acquisition zone not containing any absorbent
gelling material, increases with ieépect to the reference
product, for loads larger than 6 ml. It also can be seen by
compéring the results of type A and type D product, that a
total absence of absorbent gelling material from the
acquisition zone results in the larger length-to-width
distribution, and that too high a concentration of

absorbent gelling material in the acquisition zone results

/
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in a reduéed length-to-width ratio compared to the
reference product} For an acquisition zone of a width of 15
mm, the length-to-width distribution is better than for an

acquisition zone of a width of 25 mm.

i o

Length versus width distribution

loading | type A ' type C :.efe‘roncn
{ml)
l/w av st. dev 1/w av st. dev l/w av ~ 8t. dev
2 1.29 0.02 | 1.20 0.07 1.18 0.04
4 1.26 0.03 | 1.26 0.07 1.2$ 0.11
6 1.40 0.03 ~1.32 0.02 1.25 . 0.04
8_ 1.62 0.02 1.50 0.02 1.34 0.0S
10 1.77 0.03 | 1.68 0.0S 1.49 ~ 0.09
12 1.93' 0.05 1.86 B 0.06 1.63 | 0.10
14 2.12 0.04 2.05 _ 0.04 1.75_ : 5.06

e strike-through test
For type A and type C sanitary napkins, the strikethrough
time was tested versus the reference product for stepwise
increasing loads. The napkins were placed on a flat
surface, and the center of the core was marked on the
topsheet..The hole of an electronic strike-tnrbugh plate
'was centered on the center of the core, and 2 ml of liquid

was discharged via‘a funngl through the hole of the strike-
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. through plate. A strike-through timer which is connected
to the strike through plate and which stopg counting if all
fluid has cleared the plate, was set to “fecord“.. |
Subsequently the ligquid was released through the strike-
through plate and the time was recerded ffom the strike-
through timer. After 60 seconds, the following load of 2 ml
was discharged from the funnel onto'the'pad, the ﬁrocedure
being repeated until 14 ml was discharged. For each ioad,
three samples' of the product of type A,C and the reference
product were loaded, and the strike-through time was
averaged over these products. The results are summarized in
table III..From teble 111 appears that for type C product,
having the larger width of the acguisition eone (25 mm),
the strzke through times are shortest. The difference in
str:ke-through time with respect to the reference product
becomes more pronounced for higher loadlngs (higher than

6 ml).
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Strike through time
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_1oadj.ng time (s) type A time (s) type C time (s)raference
(ml) . |
av. st, dev | av. st. dev | av. st. dev
2 4.40 0.17 4.03 0.06 4.13 0.25
4 17.77 2.35 15.30 1.40 21.60 - 1,32
6 26.27 0.98 23.77 1.50 39.20 1.47
8 39.23 0.12 32.43 1.37 55.43 4.73
|10 56.77 4.08 | 47.23 2.65 77.30 | 12.87
12 74.60 0.17 | 61.47 a.56 1 9s.00 | 11.82
14 86.17 1.62 74.67 2.65 | 115.03 23.49

e
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WHAT IS CLAIMED IS: B e et L L

1. Sanitary napkin comprising'a.liquid pervious topsheet
(3), a liquid impervious backsheet (7) and An absorbent
core (5) interposed between the topsheet and the backsheet, .
the core (5) comprising two longitudinal sides (9,11), a
centeral acquisition'zone (15), two side zones (17,19) that
are located between the écquisition zone:(ls)-and the
longitgdinal sides (9,11), the core (5) further conpriéing
a layer (24,25,29) containing absorbent gelling material
(29), the-concgntration of absorbent gelling material_in
the acquisition zone (15) of the core being lower than the
concentration of absorbent gelling material in the side

zones (17,19),

charactgrized in that the absorbent gelling material (29)
is cohprised between an upper and a lower fibrous layer
(24,25), the amount of absorbent gelling material per unit
area of fibrous layer in the acquisition zore (15) being
lower than the amount.of absorbent gelling material per
unit area in the side zones, ﬁhe width of the acquisition
zone and the concentrat;cn of_absbrbeﬁt gelling material in
the siée-zqnes being adapted for transport of 1iq§ids in a
predominantly lonqitudinél direction of the coré.

2. Sanitary napkin comﬁrising a liquid pervious topsheet

(3), a liquid impervious backsheet (7) and an absorbent
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“core (5) interposed between the topsheet and the backsheet,

<

the core (S) comprising two longitudinal sides (9,11), a
centeral acquisition zone (15), two side zones (17,19) nhat
are located between the acquisition zone (15) and the
llongztudinal szdes (9,11), the core (5) further comprising
a layer (24,25,29) containing absorbent gelling material
(29), the concentration of absorbent gelling material in
the acquisition zone (15) of the core being lower than the
concentration of absorbent §elling material in the side

zones (17,19),

.charaéterized in that the absorbent gelling material (29).
is comprised between an upper and a lower fibrous layer
(24, 25), the side zones (17, 19) comprlslng at least cne
more layer. of absorbent gelling material than the
‘acquisition zone (15), the width of the acqulslt1on zone
being adapted for transport of liquids in a predominantly

longitudinal direction of the core.

3. - Sanitary nankin according to élaim 2, characterized in
that the upper and the 1ower fibrous layer (24,25) are
folded over along tne 1ongztud1na1 sides (9, 11), each side
zone (17,19) comprising at least two pairs of fibrous
layers, a iayer of absorbent éelling material (29) being

comprised between each.éair of fibrous layers.

———‘———-_————.__-—'—_‘.—_—_'—
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4. Sanitary napkin according to claims 2 or 3,

characterized in that a .layer of wicking material (30) is
located between the layers of absorbent gelling material.
(29) in the side zones (17,19), the wicking material
extending across the width of the central acquisition zone

(15) .

' 5. Ssanitary napkin comprising a liquid pervious topsheet

(3), a liquid impervious backsheet (7) énd an absorbeng
core (S)ihterposed between the topsheet aﬁd the backsheet,
the core comprising two longitgdinal sides (9;11); a
centeral acquisition zone (15),.two side zones (17,19) that
are located between.the acgquisition zone (15) and the
longitudinal sides (9,11), the core further comprising a
layer wherein an absorbent gelling material is miged with

an absorbent bulk material, preferably fibers or foam,

characterized in that the layer is conﬁinuous, the side
zones and the acquisition zone being ;ocated within the
layer, the width of the acqﬁisition zone and the
concentration of absorbent gelling material in the side

zones being adapted for transport of liquids in a

predominantly longitudinal di;ection of the core.
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6. . Sanitary napkin according to any of the previous
¢laims characterized in that the width of the acquisition

zone is between 5 and 28 mn, preferably about 15 mm.

7. Sanitary napkin according to any of the previous
claims, the sanitary napkin compfising a transverse center

line (16) characterized in that a dimension 6f the sanitary

'napkin along the transverse center line is between 4 and 10

c, preferably between 6 and 7.5 cm, the width of the
acquisition zone being between 10 and 20 mm, preferably

about 15 mm.

8. Sanitary napkin according to claim 6 or 7

characterized in that the concentration of absorbent

gelling material in the acquisition zdne is between 0 and
3.59 g/sq foot and the concedtration of absorbent gelling
material in the side zones is between 2 and 7;5 g/sq foot
fof absorbent gelling material having a gel strength less
than about 1;.2 kPa "after exposure to synﬁhetic urine in a
modified AGEP test and between 2 and 15 g/sq foot for
absorbent gelling material having a gel strength higher
thgn about 1.2 kPa after éxposure to synthetic urine

solution in a modified AGEP test.

9. Sanitary napkin according to claim 8 characterized in

that the concentration of absorbent gelling material in the

-acquisition zone is between 0 and 2 g/sq foot, preferably
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about 0 g/sq foot, the concentration of absorbent gelling
materials in the side zones beiné between 3.5 and 6.5 g/sq
foot, pteferably about 5.5 glsq foot for absorbent gelling
material having a gel strength lower than about 1 2 XPa
after exposure to synthetic urine in a modlfied AGEP test,
and between 7 and 12 g/sq foot, preferably about 10 g/sg
foot for absorbent gelling material hav1ng a gel strength
higher than about 1.2 kPa after exposure to synthetic urine

solution in a modified AGEP test.

10. Sanitary napkin according to any of the previous
claims, characterized in that in the side zones the

absorbent gelling material is evenly distributed.

11. Sanitary napkin according to any of -the previous
clainms, chiractérized in that the length of the acquisition'

zone is between 0.5 and 1 times the core length.

12. Sanitary napkin according to any of the previous
clains,'characterized in that in_that the acquisition zone:
(15) the upper fibrous layer is depressed to form a channel

{30).

13. Sanitary napkin according to any of- the prévious

claims, characterized in that in the acquisition zone, the
. absorbent gelling material has been replaced by a wicking

material.
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_ San{tary napkin according to any of th '
. - € Previoug

rclalms, characterized in that ip the acquigj
2 ac s

been treated with a wetting agent.

15‘ i : % 1
Sanitary napkin according to any of the previ

| | . : a evious
| claims, characterized in that the acquisitiop
| ) Zone ig

Symmetrical-about a longj

_ gitudinal center }j
. ine (13) of ¢4
e

sanitary napkin,
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