Sanltary napki n having shaping neans Field of t he I nvention The i nvephtiehres
relates to sanitar napkln ‘conpri si ng..a-l.iqui d pervious topsheet, a liquid
i npervi ous HWOMIB6 and an absorbent core conprised between t

and thé baqksheet t'he absorbent core having a garnent facing surface, a
body faci ng” surface, a longitudinal center line and two | ongitudinal sides
general]y parallel to the Iongitudinal centefl-l i ne, the absorbent core
conprising shapi'ng neans for raising a central part of the core's body -
faci ng surface upon conpressi onSanitany napkin having shaping means | ongi t udi nal
sides. Such a sanitarygnapkin is known fromEP-A-0 335 252. In this patent
application a sanitary napkin is described that has a flexure resistant
deformati on el ement that can be placed at the position of the backsheet.
Upon deformation of the element by conpression by the user's thighs, the

The invention relates to sanitary napkin compnsmg a hqmd pervious
topsheet, a liquid impervious backslieet and an absorbent core comprised
between the topsheet and the backsheet, the absorbent core having a
garment facing surface, a body facing surface, a longitudinal center line
and two longitudinal sides generally parallel to the longitudinal center

line, the absorbent core comprising shaping means for raising a central
part of the core's body facing surface upon compressxon of the core
transverse to the longitudinal sides. -

Such a sanitary napkin is known from EP-A-0 335 252. In this patent-
application a sanitary napkin is described that has a flexure resistant
deformation element that can be placed at the position of the backsheet.
Upon deformation of the element by compression by the user's thighs, the
flexure resistant element causes the core to adopt a generally W-shaped
configuration. This causes a good contact between the topsheet of the
sanitary napkin, a central part of which is pushed upward, and the body
of the wearer during use.

It is an object of the.inventi_on to provide a sanitary napkin conforming
closely to the body of thc wearer duting.use and being comfortable.

It is another object of the invention to provide a sanitary napkm in which
undesirable bunchmg during use is reduced.

It is again another object of the invention to provide a sanitary napkin
comprising shaping means of relatively simple nature, giving a well-
defined deformanon of the absorbent core dunng use. :
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flexure resistant el enent causes the core.to adopt a generélly W shaped
configurati qkﬁgiauses a good contact between the topsheet {ﬁ? 4§ o
sanitary naB&PﬁM’ ntral part -of which is pushed upward, andf é} Sﬁv&ﬁﬁ-
the wearer guring use. It is an object of the invention to.provide a
sanitary napkin conformng closely to the body of the.wearer during use and
being cenfortable. It is another object of the invention to provide a

sanitary napkin in which undesi rabl e bunching. during use is reduced. It is
agai n anot her ob;!te:smnnthenebgwtmftthcnnvennomtocmom&a|samtg;ymaphn that -

el Tmed def or mht ey heéa%‘;%?‘&eﬂa?*%%@é%ur Migaiffbsséte bRonda ¥ the user's

E on the sanitary napkin
Summary of the Invention
A sanitary napkin according to the invention is characterized in that the
shaping means comprise two axes of flexibility of the core, one axis of
flexibility extending on each side of the longitudinal center line and
generally parallel thereto, the stiffness of the core being reduced along
each axis of flexibility, each axis of flexibility forming an axis of inflexion

of the core's body facing side upon compressxon of the core transverse to .
* the core's longxtudmal sides.

By reducing the stiffness of the core along the axes of flexibility, for.
instance by scoring, embossing, perforating or cutting the core along
these axes, the central area of the core located between the axes of.

- flexibility will rise upward upon compression of the core in a direction
transverse to the longitudinal center line. The deformation of the core is -
controlled by the axes of flexibility so that undesired bunching and
formation of longitudinal channels, along which liquids can be transported
to the perimeter of the sanitary napkin, are reduced.

Providing the core with axes of flexibility causes the central part of the
core and the topsheet to remaini close to the loading point for efficient
acquisition of liquids discharged from the user's vestibule, while the
areas flanking the central region remain relatively flat for providing a
maximum coverage of the undergarment.

The axes of flexibility also reduce the forces necessary for initial
deformation (before the napkin is wetted) and hence increase the comfort .
-~ of the samm'y napkm for thc wearer.

An embodiment of an absorbent article according to the invention, the
core comprising an absorption layer and a fluid handling layer located
between the absorption layer and the topsheet is characterized in that the
shaping means comprise a pair of bond lines, one bond line extending on
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2 It is.another object of the invention to provide a sanitary napkin that
relaxes to a generally flattened 5taté when pressure exerted by the user's
t hi ghs_, on t WOS#/0638 y napkin i s reduced. Sunmary of the | nvenPCBAISY3/08848
sani tary napkin .according to the invention is characterized in that the
shapi ng neans conprise two axes of flexibility,of the core, one axis of
flexibizlity extending on each side of the IongPtudlnaI ‘center line and
generally parallel thereto, the stiffness of the core being reduced al ong

Thf 1 oxi on of the Sare o of dhe Rngiudindl ﬁ“%‘%*c“’*‘y“‘”m.“‘é?:?wé‘ﬁbm
transverse to t he&EB S@ilsy Bﬁ"diﬁ&h}’% OF go1nc W éh F&H@%@F
the core al ong t habsosption ldyesand thetﬂmdhandhngwurhmngchnndedalengmlbmd -

perforat| ng or cuhhbgg the core along

The absorbent core can comprise a number of layers, such as for instance
a "laminate” of two fibrous layers between which an absorbent gelling
material is comprised, and a wipe acqmsmon sheet overlying the laminate
for lateral distribution of the liquid across the laminate's surface. Such a
core is described in US-A-4,950,264. .

Joining together of the laminate and the wipe acquisition sheet near the
axes of flexibility, couples the deformation of the layers in the core, so
that the well defined deformation of the lower layer is transmitted to the
upper layer. The bonding of the layers can occur for instance by
embossing only, so that the bond lines at the same time form the axes of
flexibility. Other means of bonding are fusion bonding under application
of heat and pressure or ultrasonic fusion bonding. Preferably the layers
are bonded by an adhesive in such a way that the liquid-handling
properties of the layers are not substantially affected.

~ Upon removal of the compressive forces exerted on the sanitary napkin
during use, the elastic forces in the central parts of each layer that has
been raised, collectively act upon the bond lines to flatten the sanitary
napkin. This results in a increased resiliency of the sanitary napkm and
consequently of a better coverage of the undergarment

Preferably the adhesive of the _bond lines is applied in a spiral pattern,
which has a relatively low depth of penetration into the layer onto which
~ the spiral glue pattern is applied.

In an embodiment of a sanitary napkin according to the invention, the
bond lines extend along between 25% and 100% of the length of the

- absorbent core, preferably along 30% and 85%, the width of each bond
line being between 2 and 16 mm, preferably between 3 and 9 mm, the
amount of adhesive in each line being between 0.001 and 0.03 grams,
preferably between 0.02 and 0.029 grams, the distance of the bond lines
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t hese axes, the central area of the core | ocated between the axes of

-fl exi bi I|ty Wl | rise upward upon conpr-ession of the core in a direction -
transverse tWOM@BRhgi t udinal center line. The deformation of PEHAISIZ884E
control | eds by the axes of flexibility so that undesired bunching and
formati on of |ongitudinal channels, along whigh |liquids can be transported
to the:perineter of the sanitary napkin, are reduced. Providing the core
with axes of flexibility causes the central. part of the core and the

topsheet to renuifpom theclongitudindlocetitep lineibuing betweéa 7 amd 23qnm, %g

central ?;;.Cr;f:f9%&&3@%@%@%@%%%@%@

t he under gar nent .spiral rhehweenaceed ﬂem,s
for initial defor r )
the confort of t M?gwhﬁaﬁéﬂs?%?ﬁaww prférabdy berwees 21 4.
' In another embodiment of an absorbent article according to the invention,
the absorbent core is at its garment facing surface connected to the
_backsheet, the backsheet being on its garment-facing side provided with a
layer of adhesive, the adhesive not extending along the area of the
backsheet located between a ptq;ecnon of the axes of ﬂexnbxhty onto the
backsheet

_Bonding of the core to the backsheet prevents shifting of the core within
the space between the topsheet and the backsheet. Preferably the garnient
facing side of the backsheet is glued to the inside of the garment using a -
pressure sensitive adhesive to keep the sanitary napkin in place during

- use. When the sanitary napkin is compressed during use, the backsheet is
raised, together with the central part of the core. It is essential that the
part of the backsheet that is raised together with the core, is not glued to
the garment, so that it is does not impair the deformation of the core.

Again another embodiment of an absorbent article according to the -
invention is characterized in that the core comprises a central acquisition
zone comprising a lower amount of absorbent gelling material than the
zones of the core surrounding the acquisition zone.

‘The omission of absorbent gelhng matenal in the central zone of the
sanitary napkin according to the invention, results in a better longitudinal

- distribution of liquids in the absorbent core and in faster acquisition. A
sanitary napkin having a central acquisition zone of reduced concentration
of absorbent gelling material is known from European patent application
number : 92306824.1 filed on July 27, 1992 in the name of The Procter &
Gamble Company. The reduction of absorbent gelling material in the '

. central zone, reduces the stiffness of the central zone relative to the zones
of the core that surround the ceatral zone. This facilitates the deformation
of the central part of the core upon compression of the core transverse to
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An enbodi nent of an absorbent article according to the invention, the core
conprising an absorption |ayer ‘and a fluid handling |ayer |ocated between

t he absor ptWas4/06386 and the topsheet is characterized in thatPCGIAESEHMFHdBg
means conpyisexa pair of bond |ines, one bond |ine extending on 3 either
side of the longitudinal center |ine near. the_axes of flexibility,: _
generally parallel thereto, or coi nci dent wi t R the axes ‘of flexibility, the
absorption layer and the fluid handling |ayer being bonded al ong the bond

| ines. The absor lfﬁ?lﬂiﬁﬂl“' ideSP Theccehtiil thed i9én faq
i nstance a "l am g-tblcg" of t ?.I brous | rs??gﬁgw :miﬁ;dﬁcgbg so?%ea%t

gel ling € ssment‘?gr imparting er
: e .
Brief descrintion of the drawi
Some embodiments of a sanitary napkin according to the invention will be
described 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 expose 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 a schematic cross sectional view of a preferred embodiment-

. of sanitary napkin according to the invention along the transverse center
line 16. . _ ' _ : :

Fig. 5§ shows a top plan view of a sanitary napkin having a central
acquisition zone comprising embossments. .
Fig. 6a and 6b show a schematic cross sectional view of a sanitary napkin
according to the invention before and after compression thereof.

The embodiments of the absorbent article as illustrated in the drawings
refer to a disposable sanitary napkin, i.e. an article which is worn by
females adjacent to the pudendal region and which is intended to absorb
and contain the various 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 limited to sanitary
napkins only, but also covers other absorbent articles such as pantiliners,
which generally havc a lower capacity than sanitary napkins. Although
the embodiment described in det=il 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 limited thereto and also
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material is conprised, and a w pe acquisiti.on sheet overlying the |amninate
for lateral distribution of the |liquid across the |amnate's surface. Such
a core is WR84/6MWE i n US- A4, 950, 264. Joi ning toget her of tREWHAPHESI8,nd
the w pe acquissition sheet near the axes of flexibility, couples the
deformation of the layers in the core, so thg the well defined deformation
of the lower layer is transmtted to the upper l|ayer. The bondi ng.of the

| ayers can-occur for instance by enbossing only, so that the bond |ines at
]Ehg Saﬁﬁ t:jms f ; bbeo@mwn&mmthelabsmbﬁﬂymngmmialmmm

usi on bondi ng er oni ¢ fusion
bondi ng. Prefer z%&ﬁﬁ‘ég@@dﬂﬁ-@éf@%ﬁm %M‘ﬁ’gh a vvay t hat
t]tlfe | i qgl d- hand No§74810 diledfon Bcdea;hm’s B 9% in the same: 0£The Procter
affected. Upon r qg%ﬁ fifcorperdted nitar

& t)“'E)tchﬁ?a£$orces n theyc avroid !

napki n during use el as central parts of each | ayer
t hat has

~ Figure 1 shows a sanitary napkm 1 comprising a liquid pervious topsheet
_ 3, an absorbent core S underlying the topsheet and a liquid impervious
backsheet 7. The core 5 has two longitudinal sides 9 and 11, which
extend in a generally longitudinal direction of a longitudinal center line 13
of 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 acquisition layers for distributing fluids which have penetrated
through the topsheet 3, across the absorbent core 5. The absorbent core 5
comprises a laminate wherein the absorbent gelhng material is mterposed
between an upper tissue 24 and a lower tissue 25

Parallel to the core's longitudinal center' line 13 extend a pair of axes of
flexibility 40 and 41, along which the core S has a reduced resistance -

' against compression forces acting transverse to the longitudinal sides 9
11. The preferred axes of flexibility as shown in Figs 1 and 2 are
straight, but can be of inwardly concave or convex shape. Upon
compression of the core transverse to the longitudinal sides 9, 11, the
central part 15 of core that is located between the axes of flexibility 40,

- 41, that are preferably formed by scoring of the core, will raise in an

- upward direction so as to remain in close contact with the user's body.

This is schematxcally illustrated in Figs. 6a and 6b.

In a preferred embodiment, the core 5 comprises at least two layers, that
" are bonded together along bond lines 51, 52 located adjacent to score
lines 40, 41. Bonding of the layers of the core along the bond lines 51,
'52 imparts an increased flexibility to the core 5, 20 making it return to its
undeformed shape when compressxon forces on the core are removed

The core 5 can be provxded with a central acquxsmon zone 18 that is
flanked by two side zones 17 and 19. The central acquisition zone 18
comprises a lower concentration of absorbent gelling materials than the
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been rafsed coIIectlver act upon the bond lines to flatten the sanltary
napki n. ThIS results in a increased resiliency of the sanitary napkin and

consequent | yws sfroesgst er coverage of the undergarnent. Preferalbor/tRe3/08848
adhesi ve of the: bond lines is applied-in a spiral pattern, which has a -

rel atively | ow depth of penetration into.the | ayer onto which the spiral
glue pattern is applied. In an enbodi nent of aZsanitary napkin according to
the invention, the bond |lines extend al ong between 25% and 100% of the

Lengtp of the =g %ﬁzéﬁe#ﬁéﬁﬁgﬁhﬁp‘ﬁ@%ﬁ%@%% it Befheer 2 and
the anount of adhds) ge/sqa foat,rpreferablyiabgub 5iSvgésq foaty foradrelativelyrlows gel
preferably betweegingth #BSbrbent ellify mattHal dhd LebweeR 2 aktf 159)4q' fobES -
preferably about 10 g/sq foot for relatively high gel strength absorbing
- gelling materials, and in the acquisition zone being preferably about 0 -
g/sq. foot. A test method for measuring the gel strength is described in
European Patent application No 92201394.1, filed on May 15, 1992 in the
name of The Procter & Gamble Company which is hereby mcorporated
by reference

The concentration of absorbent gelling material need not change atiru_ptly
‘when going from the side zones to the acquisition zone, but can for
instance decrease linearly from high to low, or according to any other
desired proﬁle .

The width, W, of the central part 15 of the core 5 preferably is narrow
‘compared to the narrowest width, L, of the absorbent core 5. Preferably .
the distance W between the score lines corresponds to the width of the
central acquisition zone 18 of reduced concentration of absorbent gelling
material, which in a preferred embodiment amounts to 3 mm. For
sanitary napkins having a shaped core 5, as is shown in figure 2, the
narrowest lateral dimension L of the sanitary napkin is located along the
transverse center line 16 thereof and measures preferably about 70 mm.

~ The sanitary napkin 1 is at its longitudinal perimeter provided with two
lateral flaps or wings, which can during use be folded around the edge of
the user's garment to position the sanitary naplnn width respect to the
garment and to reduce side soiling.

Looking 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 capable of absorbing
and containing body exudates. The absorbent core S may be
manufactured in a wide variety of sizes and shapes (e.g. rectangular,
hour-glass, etc.).” A preferred shape of the absorbent core 5 is the :
dogbone shape shown in FIG 2. This preferred absorbent core § is about
22.0 centimeters long (longitudinal dimension along the longitudinal
centerline 13), about 7.0 centimeters _wide across its midportion (lateral
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4 fromthe |ongitudinal center |ine being between 7 and 23 nm preferably
between 10 and 20 mm a spaci ng between two adj acent | oops in each spiral
bei ng betvveqpoju 610 mm preferably between 3 and 7 nm the 03,

bond | i nes -bel ng tween 2 and 8, preferably between 2 and 4. 1n anoi her _
enbodi nent of .an absorbent article according to the i nvention, the
absorbent core is at its garnent facing surfad connected to the backsheet,
t he backsheet being on its garnent-facing side provided with a |ayer of

Focat e bet neen SBSHAD RHETER iy e’fé@%‘%ﬁé@éﬁ.rf’?& et e e,

Bondi ng of the cmm forease 0 mWe that @0, t hi n
the space bet V\Befbdnbélml%m% téQﬂlrbafbi)ﬂ%Wér t&b%ﬁﬂ?bﬁd&%ﬂﬁﬂtl

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 accommodate 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
integrity and recoverability of the absorbent materials in use so as to

_ maintain an optimum degree of absorbency. Preferably, the absorbent
core S has a wet-tensile strength in the cross-direction of at least about
100.0 grams per centimeter, Wet tensile strength is determinable by
ASTM Standard D 829-49.

The absorbent core 5 may be manufactured from a wide variety of liquid
~ absorbent materials commonly used in disposable sanitary napkins, |
diapers, and other absorbent articles. Examples of suitable absorbent
materials include comminuted wood pulp which is generally referred to as
airfelt, creped cellulose wadding, absorbent foams, absorbent sponges,
synthetic staple fibers, polymeric fibers, hydrogel-forming polymer
gelling agents, or any equivalent materials or combinations of materials.
A particularly preferred absorbent material are absorbent gelling
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 articles herein
. with enhanced absorbent capacnty and/or improved fluid retention '
' performance ' _

The polymeric gelhng agent whxch is employed i in the absorbent core 5
will generally comprise particles of a substantially water-insoluble,
shghtly cross-lined, partially neutralized, hydtogel-formmg polymer
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facing side of the backsheet is glued toffhe i nsi de of the garnent using a
pressure sensitive adhesive to keep the sanitary napkin in place during

use. Wien t heyao4robsssy napkin is conpressed during use, the bagkafresd3/gs4s
rai sed, together with the central part of the core. It is essential that.

the part of the backsheet that is-raised together with the core, is not
glued to the garnent, so that it is does not ifpair the deformation of the
core. Again another enbodi nent of .an absorbent article according to the

Jone. conpr | ai ng. aDRSRERL o SHoH BApmas aliidls S2RTbe Brcnated Tom poliTikrizablac,

of the core surrounsitusatedp acidicontaining monemerse Suitableunsaturatedadidic

Phe i nventi on. - r il fn i i Bfefirig e éﬁ‘fé‘%‘?- .%ﬁﬁéﬁ&%ﬁﬁ

the absorbent cor nventionqinclude thoseqlisted in .E'A_ ng“b entitied," el

central acquisiti Forming Polynmet Cothpositiony foit Use in Absorbent Structures”, which
‘issued to Brandt, Goldman and Inglin on March 31, 1987, and which
patent is incorporated herein by reference. Preferred monomers include
acrylic acid, methacrylic acid, and 2-acrylamido-2-methyl propane -
sulfonic acid. Acrylic acid itself is especially preferred for preparation of .
the polymeric gelling agent material. - o |

In the hydrogel-forming polymeric gelling agent the polymeric component
formed from unsaturated, acid-containing monomers may be grafted onto
other types of polymer moieties such as starch or cellulose. Polyacrylate

~ grafted starch materials of this type are especially preferred for use
herein. : . ' ' :

Preferred polymer gelling agents which can be prepared from

. conventional types of monomers include hydrolyzed acrylonitrile grafted
starch, polyacrylate grafted starch, polyacrylates, maleic anhydride-based
copolymers and combinations thereof. Especially preferred are the
polyacrylates and polyacrylate grafted starch.

Whatever the nature of the basic polymer components of the hydrogel-
forming polymeric gelling agents used in the absorbent core S herein,
such materials will in general be slightly cross-linked. Cross-linking
serves to render the hydrogel-forming polymer gelling agents used in this
. invention substantially 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 agents are well 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 cross-linking agents are the di- or
polyesters of unsaturated mono- or polycarboxylic acids with polyols, the
bisacrylamides and the di- or triallyl amines. Especially preferred cross-
linking agents are N,N'-methylenebisacrylamide, trimethylol propane
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of absorbent'geIILng.nateriaI I's known fron1European pat ent application
nunber: 92306824.1 filed on July 27, 1992 in the nane of The Procter &

Ganbl e Cbnpﬁ@ymuﬂ&mmreductlon of absor bent gelling material i RCTHISI3L08B4%|
zone,” reduces «the stiffness of the central zone relative to the zones of
the core that surround the central zone. This facilitates the deformation
of the central part of the core upon conpress*%n of the core transverse to
5 the | ongitudi nal sides. The central zone of the core can be glven an

enbossnment for i i8 cro¥s-Rakidgagentidan!
G o en e S bk b b
: resulting hydrogel-formmg polymer material. More preferably, the
cross-linking agent will comprise from about 0.01 mole percent to 3. 0
mole percent of the hydrogel-formmg polymenc gelling agent used
herein. '

The slightly cross-linked, hydrogel-forming polymeric gelling agents
which may be used in the articles of the present invention 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 and preferably at least 50.0 mole percent of .
monomers used to form the polymer are acid group-containing monomers

" which have been neutralized with a salt-forming cation. Suitable salt-
forming cations include alkali metal, ammonium, substituted ammonium,
and amines. This percentage of the total monomer utilized which are
neutralized acid group-containing monomers.is referred to herein as the
"degree of neuttahzanon .

The polymeric gelling agent materials used in the absorbent articles as

~ shown in Figs 1 to 4 must have a relatively high.capacity for imbibing
fluids encountered in such articles. The absorbent capacity 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 tlns mvenuon, gel volume can be deﬁned in terms of the
amount of synthetic urine absorbed by any given polymeric gelling agent
and is specified as grams of synthetic urine per gram of polymeric gelling
agent. Gel volume in synthetic urine can be determined 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 urine. This suspension is
maintained at ambient temperature under gentle stirring for a time
sufficient, e.g., about 1 hour, for swelling equilibrium to be attained.

The gel volume of the polymeric gelling agent is then calculated from the
weight fraction of the polymeric gelling agent in grams of synthetic urine
per gram of polymeric gellmg agent is then calculated from the weight
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described with reference to the acconpanying drawi ngs. In the draw ngs:
Fig. 1 shows a top plan view of a sanitary napkin wherein a part of the
overlyi ng | woee4706386e been cut away to expose underlying strud@dIveS93/08848
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 vi'ew of the sanitary napkin of Fig 1lal ong the transverse center
“line 16, Fig. 4 shows a schematic cross sectlonal view of a preferred

enbodi mnent of sa ccor.dl n to t he .i.nvent i
transverse cente:}'l"?‘?hétl Qg%%lp y@"?ﬁ &35 I‘ﬁ %S Mﬁn%&ﬂ% io of
napki n havi ng a (therhqmdacalum exciuded feomother formed hydrogeltothe wmbvomme

- and 6b show a scm g&g sectional view of a sanitary napkin according
. to the invention ore fer conpressi on thereof.

The gel volume of the gelling agents used in the absorbent core 5 herein
will generally be at least about 20.0 grams of synthetic.urine per gram of
polymeric gelling agent. More preferably, the gel volume of the

materials employed will range from about 20.0 to about 60.0, most
preferably from about 22.0 to about 35.0 grams of synthetic urine per
‘gram of polymeric gelling agent.

- The absorbent gelling materials having an absorbent gel strength of more
that 1.2 kPa after 5 minutes are classified as high gel strength absorbent
gellmg materials and can be used in higher concentrations in the side
zones. Preferred absorbent gelling materials show a generally regular
increase in gel strength from the value after 5 minutes exposure to the
value after 30 minutes exposure. : :

In the preferred embodiments shown in Flgs. 3-8, the absorbent core 5 is
a laminate comprised of a layer of absorbent gelling material disposed
between two air-laid tissues 24 and 25. A suitable laminate is the
absorbent laminate WATER-LOCK L-535 available from the Grain
Processing Corporation of Muscatin, Jowa (WATER-LOCK registered
TM by Grain Processing Corporation). 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.

on 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-LOCK
L535 has a hydrogel polymer loading of 0.005 grams per square

~ centimeter, however, loadings of 0.001-0.009 grams per square o
centimeter have been found acceptable. The first and second tissue layers ,
24 and 25 provide containment of the absorbent polymer material,

. improve lateral wicking of the absorbed exudates throughout the
absorbent core 5 and provide a degree of absorbency. In the case of non-
particulate hydtogél-forming polymer gelling agents which can be formed
into fibrous sheets, foams or films, the non-particulate gelling agent may
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‘Detailed description of the Invention The enbodi ments of the absorbent
article as illustrated in the drawngs refer to a disposable sanitary
napkin, i, e.Wax94406386| e which is worn by fenal es adjacent to tRETHIRAMRSS
region and whieh is intended to absorb and contain the vari ous exudates
which are discharged fromthe body (e.g. blooda menses and urine). and which
are intended to be discarded after a single use. The invention is however
not limted to sanitary napkl ns on}ggebut al so_covers at her absorbent

articles such as ¢omprisefeom aboutc tcabout, 100%=by weight OfdbamerMrcore-

dr 2w ngs has a st 3 %f‘ﬁmr&“"%m&ﬁﬂ’ﬁ' “&f?”"‘“ %, and o

mat er i gl is presemfe 9%65%&5% %1 Qﬁ%& %‘anot

limted thereto agsmeaercially available non-particulate absorbent materials of relatively
low gel strength for use in the absorbent core 5 are a double layer acrylic -
fibrous material available under the tradename Lanseal F from the Choli

- Company, LTD., of Higashi, Osaka, Japan and a carboxymethylceliulose

fibrous material available under the tradename Aqualon C from Hercnles,
Inc. of Wilmington, Del. '

The total absorbent capacity of the absorbent core 5 should be compatible
with the design exudate loading for the intended use of the sanitary napkin
1. Further, the absorbent capacity of the absorbent core 5 may be varied
to accommodate wearers ranging in the. expected amount of exudate fluid
volume. For instance, a different absorbent capacity 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 extending 3.0 millimeters

‘beyond the edges 9 and 11 of the absorbent.core 5 can be placed wet-laid
tissue 31 as shown in Fig. 3. The wet-laid tissue 31 is liquid permeable.
A satisfactory wet-laid tissue 31 has a basic weight of about 15.8 grams
per square meter and an air permeability of about 30.5 cubic meters per
minute per square meter at a pressure differential of about 12.08
millimeters of water. .

Preferably, the wet-laid tissue 31 maintains integrity when wetted, in use.
The wet-laid tissue 31 preferably has a wet tensile strength in the cross-
direction of at least about 15.0 grams per centimeter. Suitable tissues 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 Januvary 31, 1967, and which patent is
incorporated ‘herein by reference. In a preferred embodiment, those parts
of the wet-laid txssuc 31 which extend beyond the longitudinal sides 9 and
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6 applies to Cores wherein the absorbent gelling material is mxed W th

fibers, such as described in the Anerican patent application Nogg M
filed on DecWR4f063%6 1001 in the name of The Procter & Ganbl eP

whi ch-is hereby incorporated by reference. Figure 1 shows a sanitary napk| n
-1 conprising a liquid pervious topsheet 3, an gbsorbent -core 5 underlying
the topsheet and a tiquid inpervious backsheell 7. The core 5 has two

| ongi tudi nal sides 9 and 11, which extend in a generally | ongitudinal

g: aggt Igo?.lor‘leéeldl gPB'dﬂtﬁeraﬁsowéﬁtedofe::SIagréalﬂsﬁcﬁM withethe batkesheep 7. t Thieaet-
| ongi t udi nal cent&ld l@ﬁﬁé 1’330&&&' é@s ‘%tﬁg %%}%Mmgf &P&Mt 2.
The absorbent ‘cormeansas dre wendnmvnynaheausunh as byspray+gluing ondinesfor
distributing Tl ui gsngfifutadive. PTHe! wei-fhd tissue 31 serves a number of purposes.
The tissue 31 serves to confine any loose superabsorbent material 29
between the tissue 31 and the back sheet 7 thereby preveating the
superabsorbent material 29 from coming in contact with the wearer's
skin, Also, the tissue 31 improves lateral wicking of the absorbed
. exudates over the absorbent core S thereby providing a more even
distribution of the exudates throughout the absorbent core S. Further, the
tissue 31 provides some degree of absorbency and further 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
acquisition sheet 33. In a preferred embodiment, the wipe acquisition
sheet 33 is a nonwoven sheet, such as a spunlaced 70%/30%
rayon/polyester fiber sheet. Spuntaced fabrics of this type are
manufactured by E.I. DuPont Nemours and Company of Wilmington,
Delaware, and are made available under the tradename "SONTARA"
(SONTARA registered TM by E.I. DuPont Nemours P Company).
These fabrics are available in a number of suitable styles, however, Style
8407 in its apertured form, having a basis weight of 0.005 grams per

" square centimeter and a thickness 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 lateral wicking of exudates over the
absorbent core 5 thereby, in combination with the central acquisition zone
15, providing a more even distribution of the exudates throughout the

_ absorbent core 5. The lateral wicking of the wipe acquisition sheet 33, in
combination with the longitudinal spread of liquids in the central
acquisition zone 15, is important for the following reason. - Many bulky
P 3r art sanitary napkins rely on a high degree of vertical absorption at
the point where exudates are initially 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.
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through the fopsheet ah across the absorbent core 5. The absorbent core 5
conprises a |lam nate erein the absorbent. gelling material is 18

bet ween an MWP84/0638sue 24 and a | ower tlssge 25. gParaIIeI tc>?¢#¥qaﬁ%§§?%
| ongi t udi nal center line 13 extend a pair of axes of erX|b|I|ty 40 and 41,
al ong which the core 5 has a reduced re5|stan£§ agai nst conpression forces
acting transverse to the longitudinal- sides 9, 11. The preferred axes of
flexibility as shown in Flgs 1 and 2 are straight, but can be of inwardly

Fong tudi nal 51 deloRever, lativetyoaih enphing 19 of che presoubinveation e 2
bet ween t he axes COMPITaLV SYF@E@ gﬁ&ﬁﬁ&%ﬁ@%@%bm gtf
ilcgrleng OI t[le c;rehuwl y large amountmfemdatesmbeab aawrpeJacqam tion n
S ontact w H Egg g&g*! Eﬁ &§€'S'
Figs. 6a and 6b. t a?g gﬂﬁl
two | ayers, that longitudinall % r disperse ereexudates overa r' Ses X t"l:heeaS
: 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 preferred embodiment, the topsheet 3 is associated with
the wipe acquisition sheet 33 by spray-gluing the topsheet 3 to the 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 foams, reticulated foams, natural fibers
: (e.g., wood or cotton fibers), synthetic fibers.(e.g., polyester or
~ polypropylene fibers) or from a combination of natural and synthetic
fibers, with apertured formed films being preferred. Formed films are
preferred for the topsheet 3 because 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 sorlmg and creating a
more comfortable feel for the wearer. Suitable formed films are
described in US-A-3,929,135, entitled *Absorptive Structure having
Tapered Capillaries”, which patent issued to Thompson on December 30,
. 1975, US-A-4,324,246, catitled "Disposable Absorbent Article having a
Stain Resistant Topsheet", which patent issued to Mullane and Smith on
April 13, 1982, US-A-4,342,314, eatitled "Resilient Plastic Web
Exhibiting Fiber-like Properties”, which patent issued to Radel and
Thompson on August 3, 1982, and US-A-4,463,045, entitled
“Macroscopically Expanded Three-Dimensional Plastic Web Exhlbmng
- Non-Glossy Visible Surface and Cloth-like Tactile Impression"”, which
patent issued to Ahr, Louis, Mullane, and Ouellette on July 31 1984, all
of whrch patents are mcorporated herein by reference
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are bonded together along bond lines 51, 52 | ocated adjacent to score lines
40, 41. Bonding of the layers of the core along the bond I|ines %ép 25 ‘
imparts an i NNQ84/86386f | exibility to the core 5 20 nmaking it rtCh/¥SPY/0BR4s
undef or ned shape when conpression forces on the core are renoved. The core
5 can be provided with a central acquisition zgge 18 that is flanked by two
side zones 17 and 19. The central acqui.sition zone 18 conprises a | ower

concentration of absorbént gelling materials than the 7 side zones, the

concentration in tlna preferrethembodimend ef the presentrinvention,/the body surfacetof
LSS ST R Al i T e s il
: to transfer through the tops egt (%aster than if the body surface was not
' hydrophilic. This diminishes the likelihood that menstrual fluid will flow
off the topsheet 3 rather than being absorbed by the absorbent core 5. In
a preferred embodiment, 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
throughout 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 adjacent the absorbent core 5. In a preferred
embodiment, the absorbent core may be affixed to the back sheet 7. Any
of the common techniques well 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 liquids and which

.- prevents 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 embodiment of the
sanitary napkin 1 illustrated in Figs. 1 and 6, the back sheet 7 is a barrier
sheet manufactured from a thin plastic film. Other flexible liquid
impervious materials may also be used. Preferably, the back sheet 7isa
polyethylene film having a thickness of from about 0.012 millimeter to

~about 0.051 millimeter. As used herein, the term “flexible” refers to

. materials which are compliant and which will readily conform to the

- general shape and contours of the human body. |

A suitable polyethylene film is manufactured 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. Further, the back sheet 7 may permit vapours to

———
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pr_eferablly about 10 g/sq' foot for relatively high gel strength absorbing
gel ling matef] nd in the acquisition zone being preferabl

g/ sq. foot. wqa%@?ﬁsﬁét hod for measuring the gel strength is de?gﬁ?@@&lw
Eur opean Patent:application No 92201394.1, filed on May 15, 1992 in the
nane of The Procter & Ganbl e Conpany which islgereby I ncor porated by -

ref erence. The concentration of absorbent gelling material need not change
abruptty when going -fromthe side zones to the acquisition zone, but can

for instance decrescape fromathieyatisorbent core § which still gmnting;exudms feomer

desired profile. JThe. hn f al part 15 of the core 5
preferably is narf dPSX‘V‘PgI?%#}eﬁ%l st wdth, L, of the absorbent

core 5. Preferably the di stance Wbetween the score |lines corresponds to

;Bgo‘r"’ibgtn{‘ 0‘;| |t Ihﬁ Prefbiably 2BiE'topshieet 37 thebatk SRELLTT Bave Wfgth'dtid Ridd!

- g “dimensions generally larger than the absorbent core S so that they extend
beyond the longitudinal edges 9 and 11 of the absorbent core 5 where they
are associated together in a suitable manner. As used herein, the term

' *associated" 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 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 directly to each other by
attachment means as are well known in the art. The attachment means

" may be, for example, a uniform continuous layer of adhesive, patterned
layer of adhesive, or an array of separate lines or spots of adhesive.

A preferred embodiment of a sanitary napkin has a cross-sectional |
configuration as shown in Fig. 4. The core 5 is straight-sided having a

* length of 210 mm and a width of 64 mm. The absorption layer (24, 25,
29) comprises an air laid tissue (24, 25) as supplied by Walkisoft, having
a basis weight of 63g/m-2, wherein 6.5g/square foot of absorbent gelling

" material of type L74 as supplied by Shokubai are comprised. Onto the

absorption layer (24, 28, 29), a wipe acquisition sheet 71 being a
hydroentangled nonwoven of a basis weight of 50.9 g/mZ, as supplied by
Suominen, for lateral distribution of liquids across the layers 24, 25, is
glued along the bond line 51, 52, using a spiral glue pattern. The bond
lines 51, 52 have a length of 120 mm, a width of S mm, the distance W
between the inner boundaries of the bond lines being 3 mm. The amount
of glue used in each spiral glue pattern is 0.0075 gram, a distance
between two adjacent loops in the spiral pattern being S mm. On top of .
‘the wipe acquisition sheet 71, a tissue 72 of generally lower density than
the sheet 71 is located. The sheet 71 comprises an air laid tissue of basis
weight 63 g/m2 as supplied by Walkisoft. The sheet 72 is connected to
the sheet 71 via glue lines 53 and 54, of similar type as glue lines 51, 52.
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mat eri al , V\/mch in a preferred enbodi rrent amounts to 3 nm For sanitary
napki ns ha\%“z ped core 5, as is shown in figure 2, the E ? -
lateral of the.sanitary napkin is |ocated al ong the transverse
center line 16:thereof and measures preferably about 70 nm The sanitary
napkin 1 is at its longitudinal perimeter proppded with two |ateral flaps
or wings, which can during use be folded around the edge of ‘the user's

garnment to position the sanltary napkin width respect to the garnent_and to
reduce si de- soi | iThe glneaksedfor affixing dhe sheet-T knﬁmchme hotrmelt-adhesive n

nor e spemﬂcallbft?% 4. 5 may be any means which is generally
conpressi ble, con l'e, ron- |rr|tat|ng to the wearer's skin and capabl e
of absorbing and contai ni ng body'exudates. The absor bent core 5 may be

manuf actured in The thpshees 3ty fiedsiozeire shedt TBwe mdahsgwfaeakhgm&&ype
hour - gl ass, etc. ?m&egrféegﬁmﬂaﬁeaﬁmit%bent core 5is the

The score lines 40, 41, 42, 43 44 and 45 are 120mmmlength, 1 mm
wide and have a depth of 0.5 mm. The distance between the score lines
is 3 mm.

The garment facing surface 37 of the core 5 is glued to the backsheet 7
~ along two strips 57 and 58. The backsheet 7 is provided with a pressure
sensitive glue along two strips 59 and 60. The parts of the garment facing
surface 37 of the backsheet 7 that are located within a distance of 1.5 mm
~ from the longitudinal center line 16 are free of adhesive.

As shown in Fig. 5, the central acquisition zone 18, that is free of
absorbent gelling material, is a closed contour, which is at all sides
flanked by absorbent gelling material. The length of the central -
acquisition zone 18 is 147 mm, the width being 3 mm. Within the central
part 15 of the core, the central part 15 comprising the central acquisition -
zone 18, the core § is provided with embossments for imparting extra
flexibility to that zone. -

Upon compression of the sanitary napkin along the sides 9, 11, the

' sariitary napkin of the construction as described above, assumes a

- generally W-shaped configuration as shown in Figs. 6a and 6b, and
relaxes back to its original shape when compressive forces are removed,
thus maintaining good contact with tlie user's body and at the same time
maintaining a sufficient coverage of the undergarment.
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dogbone ‘shape shown in FIG 2. This preferred.absorbent core 5 is.about 22.0

centinmeters | on EI ongi t udi nal di nensi on al ong. t he | ongi tudi nal _centerline
13), abhout 7%03 r"?ét ers wide across its mdportion (lateral P&@JS”’OSS“

di mensi on) along the traverse center line 16. The absorbent core 5 is
syrmetrl cally configured for—ease of manufacture and so that ne conscious
effort is required by the vveaﬁr to properlylflace the napkin 1 in the

direction it snmmmﬂl tl e mdportion is configured to basically .
conformtothe andtothet% crotch portion of the

wearer's pantied sb ds t'o prevent excessi ve I ng. The size of the
absorbent core 5 may be varied to accommpdate wearers ranging in

1.  Sanitary napkin comprising a liquid pervious topskeet (3), a liquid
impervious backsheet (7), and an absorbent core (5) comprised between
the topsheet and the backsheet, the absorbent core having a garment
facing surface (37), a body facing surface (35), a longitudinal center line
(13) and two longitudinal sides (9, 11) generally parallel to the
longitudinal center line (13), the absorbent core comprising shaping
means for raising a central part (15) of the core's body facing surface
upon compression of the core transverse to the longitudinal sides,

characterized in that the shaping means comprise two axes of flexibility
(40, 41) of the core, one axis of flexibility extending on each side of the
longitudinal center line (13) and generally parallel thereto, the stiffness of
the core being reduced along each axis of flexibility, each axis of
flexibility forming an axis of inflexion of the core's body facing side upon
compression of the core transverse to the core's longitudinal sides.

2.  Sanitary napkin according to claim 1, characterized in that the axes -
of flexibility comprise score lines, embossments, perforatxons, cut lines or -
folds, or a combination thereof.

3.  Sanitary napkin according to claim 2, the axes of flexibility
comprising score lines (40, 41, 42, 43, 44, 45), characterized in that the
score lines extend between 25 % and 100 % of the core's (5) length,
preferably between 30% and 80%, the width of the score lines being
between 0.25 mm and 3.0 mm, preferably between 0.5 mm and 1.5 mm,
the distance of a score line from the longitudinal center line being

" between 23% and 70% of the central width (L) of the absorbent core (5),
preferably between 31% and 63%, the number of score lmes being
between 2 and 12, preferably between 2 and 6.

4. Sanitary napldn according to any of the previous claims, the core
(5) comprising an absorption layer (24, 25, 29) and a fluid handling layer
(31) located between the absorption layer and the topsheet, characterized
in that the shaping means comprise a pair of bond lines (51, 52), one bond
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size and al so rang| ng in the expected amount  of exudate fluid voI une. The
absorbent cgr ?5 be‘ numxuutcmmlmte core's major top antppdagiisonoss4s
surfaces respec rvely rs such as the topsheet 3 and back
sheet 7 by any'of the neans wel|" known i n the art, such as by spray-gluing
or lines or spots of adhesive. Such attachrremlgfam litates integrity and

recoverability of the absorbent materials in USe so as to maintain an
opti mum degree of absorbency. Preferably, the absorbent core 5 has a

wet - tentSI ! etstrerlwhe @nceiﬂ:efhsxdetofqheclb
5%6- 46, The. absor TR oL PRI, %E@@W@W"Wé‘@ o @Qﬁ@ﬁﬁf‘h
| i qui d absorbent thetaxes0ffl absorption layes (Bie25:2)

i or 21 1ol e EoPAAVeY ‘%%Haﬁmﬁ*ﬁ“f“? fie Botq F;‘E@e?er T To as

5.  Sanitary napkin according to claim 4 , characterized in that along
the bond lines (51, 52), the absorption layer (24, 25, 29)and the ﬂmd
handling layer (31) are connected by an adhesive.

6. Sanitary'napkin accbrding to claim 5; characterized in that the
- adhesive is applied in a spiral pattern.

.7.-  Sanitary napkin according to claim 6, characterized-in that the bond
lines extend along between 25% and 100% of the length of the absorbent
core (5), preferably along 30 % and 85 %, the width of each spiral being
between 2 and 16 mm, preferably between 3 and 9 mm, the amount of
adhesive in each bond line being between 0.001 and 0.03 grams, _
preferably between 0.02 and 0.029 grams, the distance of the bond lines
(51, 52) from the longitudinal center line (13) being between 7 and
23 mm, preferably between 10 and 20 mm, a spacing between two
adjacent loops in each spiral pattern being between 1 and 10 mm,
preferably between 3 and 7 mm, the number of bond lines being between
2 and 8, preferably between 2 and 4. .

'8. Sammrynaphnaccordmgtoanyofclmms4to7 theoore |
comprising at least two liquid-handling layers (31, 33), adjacent liquid
handling layers being bonded along bond lines (51, 52, 53, 54), the bond
lines that are located on the same side of the longitudinal center line being
located at a generally uniform distance therefrom.

9.  Sanitary napkin according to any of claims 1 to 8, characterized in
" that the core at its garment facing surface (37) is connected to the
 backsheet (7), the backsheet (7) being on its garment-facing side provided
with a layer of adhesive (59, 60), the adhesive not extending along the
- area of the backsheet located between a projection of the axes of

- flexibility onto the backsheet.
_
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cairfelt, creped cel 1-1]1’0'56 waddi-ng,—absor bent foans, absorbent sponges,

synt hetic ber ers, hydrogel -form ng l.Ling
agent-s, %ﬁf}/@&% vaI Emnl”mrg(mm conbi nati ons of naterpglrg@g/%& :
parti cul a‘rl y preferred* g0r ial are absorbent gelling naterials
or polymeric gelling agents. Pol yrrerl c gelljgg agents are those materials
whi ch, upon contact with fluids (i.e., liquids) such as water or body

fl ui ds i mbi be such fluids and thereby formhydrogels. In this manner,

fluid dischar gd0.i nSenitazy mbnmmordmgtqsanwfnhemmncclmm hel d by the
pol ymeric gellj B&Wiﬁ‘ﬁiﬁ%e i\ﬂg
ve

mm.
enhanced absorbent capacity and/or 1 npro ul d ret t|on per rmance.
The polyneric gelling agent which is enployed in the absorbent core5 will

general |y conpdilse [Sanitary mapkin accordingto chiimylQp¢karacteridedoincthat theht | y
cross-lined, pgpthdition I&%}ro?'thé%re RotigtEses AP ufpEPIRYFA) and a lower
layer (25)and a layer (29) of absorbent gelling material compnsed
between the upper layer and the lower layer.

12, Sanitary napkin according to any of the previous claims,
characterized in that the core comprises a central acquisition zone (18)
comprising a lower amount of absorbent gelling material than the zones of
the core surroundmg the acquxsmon zone.

13. Sanitary napkm accordmg to claim 12, charactenzed in that the
core is embossed in the central acquisition zone (18)
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9 materi

unsat ur at ed,;
for use in prepari ng the polyneric-gelling agents used in this i

al .

aci d- cont ai ni ng rmnorrers -Sui‘t

sSuch polynmer materials can be prepared from pol yrrerl zghhea s -

abl e unsaturated aci di noNONer s

9aSNi on
p AU
ROMpIBol ymer
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(57) Abstract

mavad

In a sanitary napkin (1), longitudinal score lines (40, 41) applied to the co.re (5 and longitudinal glue lines located adjacent
to the score lines (40, 41), cause controlled deformation of the sanitary napkin’s absorbent core (5) upon lateral compression and
provide increased resiliency for the sanitary napkin (1) to return to its undeformed state when the compressive forces are re-




In the hydrogel -formng polyneric gelling agent the pol ynmeri ¢ conponent
formed fronWorite6386t ed, aci d-containing nononers may .be graf pet/7gsd3zosusBer
types of pol ymer noieties such as starch or cellul ose. Polyacrylate grafted
starch materi‘als of this type are especially preferred for use herein.
Preférred pol ymer gel ling agents which carlb® prepared from conventi onal
types of monomers include hydrol yzed acrylenitrile grafted starch,

pol yacryl ate grafted starch, polyacryl at es, maleic anhydri de- based
copolynmers and conbi nations thereoi. Espe erred are the

- pol yacryl ates and pol yacryl ate grajtegd/stamCit.= evdr the nature of the
basi ¢ pol yner conponents. of the hydrdgel s florm mg p ylrrerl c gelling agents

used in.the absorbent core 5 here| 7 sucfrnarertals Wl in general be
slightly cross-1Iinked. Smd fUseLveg iQ rgnggr_.____ gform ng
pol ymer gelling agen ,ers,e-d-m-t-hrf- ----- ik Rl el
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I nvention substantially water-insolubl-e, and cross-linking thus in part -
“det ér m negyg duro6a8s Vol ume and extractabl e pol ymer charact er PGPS e
hydrogel s formed fromthe polyneric gelling agents enpl oyed. Suitable
cradss-li,nking agents are well known in the art and include, for exanple,
those described in greater detail in US-A-z 076, 663, 'which patent issued to
Masuda et al on.February 28, 1978, and whi2 %'patent IS incorporated herein
by reference. Preferred cross-linking.agents are the di- or polyesters of
unsat urated nono- or pol ycarboxylic acids wwth polyols, the bisacryl am des*

and the di- or triallyl am nes. Especial[%gfreferred_ oss- |inking agent
are N,N'=nethy|enebisacry|anid49 trimet hyl pr opane 10 .
. 29 = — — 3
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triacrylate and triallyl amne. The cross-linking agent can generally
conpri se frgig 9odsse0. 001 nol e percent to 5.0 nol e percent of POTRUSEITOEE48NT
hydrogel form ng polymer material. Mre preferably, the cross-1inking agent
wil | conprlse «from about 0.01 nole percent to 3.0 nole percent of the
hydrogel form ng polyneric gelling agent used herein. The slightly

cross-l'i nked, hydrogel -formng polyneric géV?lng agents which may be used
in the articles of the present invention are generally enployed in their
partially neutralized form For purposes of this invention, such materials
aré considered partially neutralized when at least. 25.0 nDIe percent and
preferably at |east 50.0 nole percent of nononmers used to form'the pol yner
are acid group-contai ni ng nononers whi ch have been neutralized with a
salt-formng cation. Suitable salt- forn1ng c@&cww i nclyde al kali netal
annDnlun1 substituted ammoni um___ 2 :
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and anmines. This percentage of the total nononer utilized which e
ﬁeutrallzed aci d group-containing nmononers is referred to herein as the
"degree of neutralization". The polyneric gelling agent materials used in
the absorbent articles as shown in Figs 1 to 4 nust have a relatively high
capacity for inbibing fluids encounterelrin such articles. The absorbent
capaC|ty of these naterlals can be uantlfled b r ef er encilpmpi)
vol ume" of the polymeric B@jgﬁﬂ baping 8103855, i
the present invention. For purposes of th|s |nvent|on el i
defined in ternms of the amount of synthetic urine absorb?
polymeric gelling agent and is specified as granms of syntfhg
gram of polyneric gelling agent. Gel volune in syntheticjfurine
determ ned for form ng a.suspension of abtut 0.1-0.2 par

pol ynmeric gelling agent to be . .
Field of the Invention.

The invention relates to sanitary napkin comprising a liquid pervious
topsheet, a liquid impervious backsHeet and an absorbent core comprised
between the topsheet and the backsheet, the absorbent core having a
garment facing surface, a body facing surface, a longitudinal center line
and two longitudinal sides generally parallel to the longitudinal center
line, the absorbent core comprising shaping means for raising a central
part of the core's body facing surface upon compression of the core
transverse to the longitudinal sides. |

Such a sanitary napkin is known from EP-A-0 335 252. In this patent:
application a sanitary napkin is described that has a flexure resistant
deformation element that can be placed at the position of the backsheet.
Upon deformation of the element by compression by the user's thighs, the
flexure resistant element causes the core to adopt a generally W-shaped
configuration. This causes a good contact between the topsheet of the
sanitary napkin; a central part of which is pushed upward, and the body
of the wearer during use.

It is an object of the invention to provide a sanitary napkin conforming
closely to the body of the wearer during use and being comfortable.

It is another object of the invention to provide a sanitary napkin in which
undesirable bunching during use is reduced. :

It is again another object of the invention to provide a sanitary napkin
comprising shaping means of relatively simple nature, giving a well-
defined deformatmn of the absorbent core during use.
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tested wth about 20 parts of synthetic urine. This suspension is

mai nt ai ned at anbi ent tenperature under gentle stirring for a tine
sufficient, e.g., about 1 hour, for swelling equilibriumto be attai ned.
The gel volume of the polynmeric gelling agent is then calculated fromthe
wei ght fraction of the polymeric gelling agent in grams of synthetic urine
per gram of olynerlc gelling agent is then calcuate fromthe weight

fraction of Ittis anethemobjecyotithe dgnvention to provide s sanitaghnapkint that r ati o of
t he | d f f
2L b il ot b o ikl

core 5 her ei thighs eﬁaéﬂlmﬂ@ ut 20.0 grams of synthetic
uri ne per gram of '

Vi

A sanitary napkin according to the invention is characterized in that the
shaping means comprise two axes of flexibility of the core, one axis of
flexibility extending on each side of the longitudinal center line and
generally parallel thereto, the stiffness of the core being reduced along
each axis of flexibility, each axis of flexibility forming an axis of inflexion
of the core's body facing side upon compression of the core transverse to
the core’s longitudinal sides.

By reducing the stiffness of the core along the axes of flexibility, for
instance by scoring, embossing, perforating or cutting the core along
these axes, the central area of the core located between the axes of
flexibility will rise upward upon compression of the core in a direction
transverse to the longitudinal center line. The deformation of the core is
controlled by the axes of flexibility so that undesired bunching and
formation of longitudinal channels, along which liquids can be transported
to the perimeter of the sanitary napkin, are reduced.

Providing the core with axes of flexibility causes the central part of the
core and the topsheet to remain close to the loading point for efficient
acquisition of liquids discharged from the user's vestibule, while the
areas flanking the central region remain relatively flat for providing a
maximum coverage of the undergarment.

The axes of flexibility also reduce the forces necessary for initial
deformation (before the napkin is wetted) and hence increase the comfort
of the sanitary napkin for the wearer.

* An embodiment of an absorbent article according to the invention, the
core comprising an absorptmn layer and a fluid handling layer located
between the absorpt:on layer and the topsheet is charactenzed in that the:
shaping means compnse a pair of bond lmes, one bond line extending on
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pol ymeric gelling agent. Mre preferably, the gel volunme of the materials
enpl oyed will range from about 20.0 to about 60.0, nost preferably from
about 22.0 to about 35.0 granms of synthetic urine per gram of polyneric
gelling agent. The absorbent gelling materizal s having an absorbent gel
strength of nore that 1.2 kPa after 5 mnutes are classified as high gel
strength absorbent gelling materials and can be used in hlfher

concentr at i onslﬁhﬁtrtsnb of the mmdmbcmteedmm&mawm ﬂgXMHB'r,l aI s
show a generagr kﬁhﬂtﬂ%‘é?@ﬁ b idehewail the a%ad 8 ﬂ\éiﬁﬂﬁ

t d
?nggd?ﬁeﬁi(gozmmumr aper ands ﬁeaﬁx%?( eigg; bor qda%ionzt%c bond

conpri sed of 4jdegyer of absorbent gel ling material disposed between two
air-l7aid tissues 24 and 25. A suitable laninate is the absorbent |anm nate
WATER- LOCK L-535 available fromthe Gain

The absorbent core can comprise a number of layers, such as for instance

a "laminate"” of two fibrous layers between which an absorbent gelling
material is comprised, and a wipe acquisition sheet overlying the laminate
for lateral distribution of the liquid across the laminate's surface. Such a
core is described in US-A-4,950,264.

Joining together of the laminate and the wipe acquisition sheet near the
axes of flexibility, couples the deformation of the layers in the core, so’
that the well defined deformation of the lower layer is transmitted to the
upper layer. The bonding of the layers can occur for instance by
embossing only, so that the bond lines at the same time form the axes of
flexibility. Other means of bonding are fusion bonding under application
of heat and pressure or ultrasonic fusion bonding. Preferably the layers
are bonded by an adhesive in such a way that the liquid-handling
properties of the layers are not substantially affected.

Upon removal of the compressive forces exerted on the sanitary napkin -
during use, the elastic forces in the central parts of each layer that has
been raised, collectively act upon the bond lines to flatten the sanitary
napkin. This results in a increased resiliency of the sanitary napkin and
consequently of a better coverage of the undergarment.

Preferably the adhesive of the bond lines is applied in a spiral pattern,
which has a relatively low depth of penetration into the layer onto which
the spiral glue pattern is applied.

In an embodiment of a sanitary napkin according to the invention, the
bond lines extend along between 25% and 100% of the length of the
absorbent core, preferably along 30% and 85 %, the width of each bond
line being between 2 and 16 mm, preferably between 3 and 9 mm, the
- - - amount of adhesive in each line being between 0.001 and 0.03 grams,
s preferably between 0.02 and 0,029 grams, the dxstance of the bond lines
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Processing Corporation of Miscatin, lowa (WATER-LOCK registered TM by Grain
Processi ng Corporation). Such superabsorbent | am nates are disclosed in

US- A-4,467,012, entitled "Conposition for Absorbent Filmand Method of
Prepar ati on", whi ch patent issued to Pedejsen et al. on August 21, 1984,
and US- A-4, 260 443, entitled "Lam nated Absorbent Process”, which patent

I ssued to L| ndsay et al. on April 7, 1981, and which patents are

i ncor por at edfriom ¢he loggitedinabacnter tine lmnw:bﬁman ap h'b%nanhmcfegably
polymer | 0adbofivétn 20%ia 20 Him, RES ngs of

r uar nt.| n ?’un% g %% I '
0, 001-0. 000 T b, ekiega L g i&mp&fmﬁﬁ et A o™

absor bent pohymberroft isondilines heingy dbetwieen 2land 8k prefepib t&mrmﬁd 4.

exudat es t hroughout the absorbent core 5 and provide a degree of

absorbency. |n the case of non- 0£art|cul ate hydrogel -form ng pol yner
gel | i ng agenim anather embodiment af-an absorbent article according to the invention,

the absorbent core is at its garment facing surface connected to the
backsheet, the backsheet being on its garment-facing side provided with a
layer of adhesive, the adhesive not extending along the area of the
backsheet located between a projection of the axes of flexibility onto the
backsheet.

Bonding of the core to the backsheet prevents shifting of the core within
the space between the topsheet and the backsheet. Preferably the garment
facing side of the backsheet is glued to the inside of the garment using a -
pressure sensitive adhesive to keep the sanitary napkin in place during
use. When the sanitary napkin is compressed during use, the backsheet is
raised, together with the central part of the core. It is essential that the
part of the backsheet that is raised together with the core, is not glued to
the garment, so that it is does not impair the deformation of the core.

Again another embodiment of an absorbent article according to the
invention is characterized in that the core comprises a central acquisition
zone comprising a lower amount of absorbent gelling material than the
zones of the core surrounding the acquisition zone.

The omission of absorbent gelling material in the central zone of the
sanitary napkin according to the invention, results in a better longitudinal
distribution of liquids in the absorbent core and in faster acquisition. A
sanitary napkin having a central acquisition zone of reduced concentration
of absorbent gelling material is known from European patent application
number : 92306824.1 filed on July 27, 1992 in the name of The Procter &
Gamble Company. The reduction of absorbent gelling material in the
central zone, reduces the stiffness of the central zone relative to the zones - '
of the core that surround the central zone. This facilitates the deformation

. of the central part-of the core upon compression of -the core transverse to
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into fibrous sheets, foans or filns, the non-particulate gelling agent may
12 conprise fromabout 15 %to about 100% by wei ght of the absorbent core
5, nore preferably of from about 40%to about 100% and nost preferably of
from about 60%to about 100% Two suitablg and comercially avail able
non-particul ate absorbent materials of relatively |ow gel strength for use
in the absorbent core 5 are a double |layer acrylic fibrous materi al

avai | abl e unthe longitudinaksides. Thescentral Zonenof the corel cawcbegiven anTD. , of
H gashi, br#ﬁﬂﬁ?l &xibiiityose fibrous materi al
avai |l abl e ung e trgggﬁi}r%?ﬁggﬁgﬁbgﬂror% *—tz'rcul es, Inc. of WInmngton,
Del . € .
Brief descripti f the drawi
Some embodiments of a sanitary napkin according to the invention will be
described 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 expose underlying structures, the
sanitary napkin bhaving 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 a schematic cross sectional view of a preferred embodiment-
of sanitary napkin according to the invention along the transverse center
line 16.

Fig. § shows a top plan view of a sanita.ry napkin having a central
acquisition zone comprising embossments.

Fig. 6a and 6b show a schematic cross sectional view of a sanitary napkin
according to the invention before and after compression thereof.

D' .l ’l .« Lo Ell I .

The embodiments of the absorbent article as illustrated in the drawings
refer to a disposable sanitary napkin, i.c. an article which is worn by
females adjacent to the pudendal region and which is intended to absorb
and contain the various 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 limited to sanitary
napkins only, but also covers other absorbent articles such as pantiliners,
which generally hav. a lower capacity than sanitary napkins. Although
the embodiment described in de¢=il in the drawings has a so called

_ "laminate". core wherein the ab.orbent gelling material is present as a

layer between two sheets, the invcntion is not limited thereto and also
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The total absorbent capacity of the absorbent core 5 should be conpatible
wi'th the design exudate |oading for the intended use of the sanitary napkin
1. Further, the absorbent capacity of the absorbent core 5 may be varied to
accommopdat e wearers ranging in the expectgd anount of exudate fluid vol une.
For instance, a different absorbent capacity may be utilized for sanitary
napkins intended for daytine use as conpared with those intended for

ni ght-ti me wapplies tor Goresawherein ﬁchabsm at gelling materiabisomixed withe f enal es
as_compared fibft, (siehoay BRI {Pthe Atnébics® pret appficyfighn. Superi mposed

over the abs

e 1101 e GBI0NE. B axléﬁé‘p:sﬁgfﬁ;@ﬁb : .mpéﬁﬁhgi’géetigﬂﬁing

in Fig. 3. T&eGamibleaContpanyyewkithiis ﬂerqbydnpmpmatdcbby Aefereneé.act ory
wet-laid tissue 31 has a basic weight of about 15.8 grans per square neter
and an air perneabiljity of about 30.5 CUbIC met.er s P

Figure 1 shows a sanitary napkin 1 comprising a liquid pervious topsheet

3, an absorbent core 5 underlying the topsheet and a liquid impervious
backsheet 7. The core 5 has two longitudinal sides 9 and 11, which
extend in a generally longitudinal direction of a longitudinal center line 13
of 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 S can be covered by one
or more acquisition layers for distributing fluids which have penetrated
through the topsheet 3, across the absorbent core 5. The absorbent core 5
comprises a laminate wherein the absorbent gelling material is interposed
between an upper tissue 24 and a lower tissue 25.

Parallel to the core's longitudinal center line 13 extend a pair of axes of
flexibility 40 and 41, along which the core 5 has a reduced resistance
against compression forces acting transverse to the longitudinal sides 9,
11. The preferred axes of flexibility as shown in Figs 1 and 2 are
straight, but can be of inwardly concave or convex shape. Upon
compression of the core transverse to the longitudinal sides 9, 11, the
central part 15 of core that is located between the axes of fiexibility 40,
41, that are preferably formed by scoring of the core, will raise in an
upward direction so as to remain in close contact with the user's body.
 This is schematically illustrated in Figs. 6a and 6b.

In a preferred embodiment, the core S comprises at least two layers, that
are bonded together along bond lines 51, 52 located adjacent to score
lines 40, 41. Bonding of the layers of the core along the bond lines 51,
52 imparts an increased flexibility to the core 5, 20 making it return to its
undeformed shape when compression forces on the core are removed.

The core 5 can be provided with a ccn&al acquisition zone 18 that is
flanked by two side zones 17 and 19. The central acquisition zone 18
compnses a lower conccntratmn of absorbent gelhng matenals than the -
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m nute per square neter at a pressure differential of about 12.08
mllimeters of water. Preferably, the wet-laid tissue 31 naintains
integrity when wetted, in use. The wet-laid tissue 31 preferably has a wet
tensile strength in the cross- direction-pf at |east about 15.0 granms per
centinmeter. Suitable tissues 31 and their manufacture are disclosed in U S.
Patent No. 3,301,746, entitled "Process for Form ng Absorbent Paper by

| npri nting em&elmncsxmecaomdmmmmm ther side zonesr1 7,49 thejng etwde2pand

t her eof n S r 967, and
uni oh_ pat ent P olosky BLER BRGS0 §R§£°fjf°i‘f BRYELY Lok} et
enbodi nent , pahSDEant gepll;ngematcm hi) glsptpateyond t he

! Ongl tudi “a|px‘é'féi%bl§ abbt 10 g/sq foot for relatlvely high gel strength absorbing

gelling materials, and in the acquisition zone being preferably about 0
g/sq. foot. A test method for measuring the gel strength is described in
European Patent application No 92201394.1, filed on May 15, 1992 in the
name of The Procter & Gamble Company which is hereby incorporated
by reference.

The concentration of absorbent gelling material need not change abruptly
when going from the side zones to the acquisition zone, but can for
instance decrease linearly from high to low, or according to any other
desired profile.

The width, W, of the central part 15 of the core 5 preferably is narrow
compared to the narrowest width, L, of the absorbent core 5. Preferably
the distance W between the score linés corresponds to the width of the
central acquisition zone 18 of reduced concentration of absorbent gelling
material, which in a preferred embodiment amounts to 3 mm. For
sanitary napkins having a shaped core S, as is shown in figure 2, the
narrowest lateral dimension L of the sanitary napkin is located along the
transverse center line 16 thereof and measures preferably about 70 mm.
The sanitary napkin 1 is at its longitudinal perimeter provided with two
lateral flaps or wings, which can during use be folded around the edge of
the user's garment to position the sanitary napkin width respect to the
garment and to reduce side soiling.

Looking 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 capable of absorbing
and containing body exudates. The absorbent core 5 may be
manufactured in a wide variety of sizes and shapes (e.g. rectangular,

~ hour-glass, etc.). A preferred shape of the absorbent core 5 is the
dogbone shape shown in FIG 2. This preferred absorbent core 5 is about

. 22.0 centimeters long (longntudmal dimension along the longxtudmal )
_centcrhne 13), about 7.0 cennmeters mde across its xmdpomon (lateral
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13, 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 attachnent
nmeans as are well known in the art such as by spray-gluing on |lines or
spots of adhesive. The wet-laid tissue 31 serves a nunber of purposes. The
ti ssue 31 serves to confine any | oose sup8rabsorbent material 29 between
the tissue 31 and the back sheet 7 thereby preventing the superabsorbent

material 29 hifEAGe H%?ﬁ}(d@tlfé’@%%&{-s &tbhtet e/ F6! The abldbenfcape s'ige U1 ssue

31 inproves sorb dat es oyer e absor bent

core 5 t her eBYyMReAY NQFQP rease<0l MIguAGtuEs and SOLhatiBPes
t hroughout t gengicas Eﬁmtnrs)fahi dherweamra mpferg& mcewhéa&

been absor botlt ¥ AEciBE st i @%tém%ﬁéﬁﬁw? CL‘Ef’na”d
basically conform to the wearer's thighs and to the thmner crotch portion
of the wearer's panties so as to prevent excessive bunching. The size of
the absorbent core 5 may be varied to accommodate 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
integrity and recoverability of the absorbent materials in use soasto
maintain an optimum degree of absorbency. Preferably, the absorbent
core S has a wet-tensile strength in the cross-direction of at least about
100.0 grams per centimeter. Wet tensile strength is determinable by
ASTM Standard D 829-49.

The absorbent core S may be manufactured from a wide variety of liquid
absorbent materials commonly used in disposable sanitary napkins,
diapers, and other absorbent articles. Examples of suitable absorbent
materials include comminuted wood pulp which is generally referred to as
airfelt, creped cellulose wadding, absorbent foams, absorbent sponges,
synthetic staple fibers, polymeric fibers, hydrogel-forming polymer
gelling agents, or any equivalent materials or combinations of materials.
A particularly preferred absorbent material are absorbent gelling _
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
beld by the polymeric gelling agent, thereby providing the articles herein
with enhanced absorbent capacity and/or unptoved fluid retention
performance.

" The polymcnc gellmg agent which is employed in the absorbent core 5
. will generally comprise particles of a substantially water-msoluble, |
o slxghtly cross-lmed _partially ncutrahzed hydrogel-formmg polymer
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Superl nposed over the wet-laid tissue 31 can be a liquid perneabl e wi pe
acqui sition sheet 33. In a preferred enbodi nent, the wi pe acquisition sheet
33 is a nonwoven sheet, such as a spunl aced 70% 30% rayon/ pol yester fiber
sheet. Spunl aced fabrics of this type are manufactured by E.I. DuPont
Nenours and Corrpany of Wl nington, Delawa?e, and are made avail abl e under
the tradename "SONTARA" (SONTARA regi stered TM by E.I. DuPont Nenours P

Conpany) . br i val cﬁ%
however, St yﬁ%& |SQEPW¥ ert ure or m tE% E gdgas "f%ﬁ‘ lb? '0. 005
grans per scuasatugated; aemommgtmq ui at!m@ama 4414& ers, is
preferred. Thpyntnikrsafotise in pre th?p(ﬁ?'hﬁ!ﬁb Highdgéms lfséaem this t he
wet-laid tissue 1Whee| sasiﬁgﬁ.‘ggsm ko iﬁt he W pe
acqui si tion & &V’ |’r 5 over t he
absor bent coFerlﬁmgleomer@ombmm for Use in Absorbentr Strustures's,i which zone

issued to Brandt, Goldman and Inglin on March 31, 1987, and which

patent is incorporated herein by reference. Preferred monomers include

acrylic acid, methacrylic acid, and 2-acrylamido-2-methyl propane

sulfonic acid. Acrylic acid itself is especially preferred for preparation of

the polymeric gelling agent material.

Ti

m
-»O

In the hydrogel-forming polymeric gelling agent the polymeric component
formed from unsaturated, acid-containing monomers may be grafted onto
other types of polymer moieties such as starch or cellulose. Polyacrylate
grafted starch materials of this type are especially preferred for use
herein.

Preferred polymer gelling agents which can be prepared from
conventional types of monomers include hydrolyzed acrylenitrile grafted
starch, polyacrylate grafted starch, polyacrylates, maleic anhydride-based
copolymers and combinations thereof. Especially preferred are the
polyacrylates and polyacrylate grafted starch.

Whatever the nature of the basic polymer components of the hydrogel-
forming polymeric gelling agents used in the absorbent core 5 herein,
such materials will in general be slightly cross-linked. Cross-linking
‘serves to render the hydrogel-forming polymer gelling agents used in this
invention substantially 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 agents are well 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 cross-linking agents are the di- or
polyesters of unsaturated mono- or polycarboxylic acids with polyols, the
bisacrylamides and. the di- or triallyl amines. Especlally preferred cross-
lmkmg agents arée N, N'-methylenebxsacrylamrde, tnmethylol propane
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15, providing a nore even .distribution of the exudates throughout the
absorbent core 5. The lateral wicking of the w pe acqui sition sheet 33, in
conmbination with the | ongitudinal spread of liquids in the central
acquisition zone 15, is inportant for the follow ng reason. Many bul ky
prior art sanitary napkins rely on a highOdegree of vertical absorption at
the point where exudates are initially deposited. In other words, because

hi'oh degr oo ity il Abd FiaTy: 3ABAE"TTRE Eofi-linkid bhgng YRR 2,
smal | degr eecompriseifromuatiowtd).90¢ :mole pexagnsiito ShOampls pexceapaffithe t y. 14
_- However, t herekgitfilg H?Hi/oééllf&tﬁﬁﬂé ipdtymidr thaletfal PTMIv2E lpreferably, dheave a

' cross-linking agent will 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 gelling agents
which may be used in the articles of the present invention 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 and preferably at least 50.0 mole percent of
monomers used to form the polymer are acid group-containing monomers

~ which have been neutralized with a salt-forming cation. Suitable salt-
forming cations include alkali metal, ammonium, substituted ammonium,
and amines. This percentage of the total monomer utilized which are
neutralized acid group-containing monomers.is referred to herein as the
"degree of neutralization".

The polymeric gelling agent materials used in the absorbent articles as
shown in Figs-1 to 4 must have a relatively high.capacity for imbibing
fluids encountered in such articles. The absorbent capacity 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 be defined in terms of the
amount of synthetic urine absorbed by any given polymeric gelling agent
and is specified as grams of synthetic urine per gram of polymeric gelling
agent. Gel volume in synthetic urine can be determined 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 urine. This suspension is
maintained at ambient temperature under gentle stirring for a time
sufficient, e.g., about 1 hour, for swelling equilibrium to be attained.
The gel volume of the polymeric gelling agent is then calculated from the
weight fraction of the polymeric gelling agent in grams of synthetic urine
- per gram of polymenc gelling agent is then calculated from the ‘weight

 [REPLACRMENT SHEET
| 12 AUG 1996 |

Anse WATH SMAM I



conparatively small degree of vertical absorption. Therefore, for a
rélatively large anount of exudates to be absorbed, a wi pe acquisition
sheet 33, and a central acquisition zone 15, which can transversely and

| ongi tudi nal ly, disperse the exudates over,a |arge surface area of the
absorbent core 5 where the exudates can bé?ter and faster be vertically
absorbed is highly desirable. Superinposed over the w pe acquisition sheet

33 is the |i qppaéticee'oftBOIpd *ﬁeﬁte eilling dgent ifirthé suspensioh anid thetrationst

e OIS SUris L et AL AP o e Bl * 7

t opsheet 3 i ofcthesuspensionof t feeling, and non-iwrritating to the wearer's
skin. Further, the topsheet 3 is liquid pervious, pernmtting I|qU|d to

readi-l y transfer t hrough i-ts_thi ckness A suitable topsheet 3
manuf act ur ed The gehvatume ofribe gallingagents ysed, i the,absg Fperng)i@rm s,

formed ther mogiipgeherdlly Be at least about 20.0 grams of synthetic urine per gram of
polymeric gelling agent. More preferably, the gel volume of the
materials employed will range from about 20.0 to about 60.0, most
preferably from about 22.0 to about 35.0 grams of synthetic urine per
gram of polymeric gelling agent.

The absorbent gelling materials having an absorbent gel strength of more
that 1.2 kPa after 5 minutes are classified as high gel strength absorbent
gelliné materials and can be used in higher concentrations in the side

- zones. Preferred absorbent gelling materials show a generally regular
increase in gel strength from the value after 5 minutes exposure to the
value after 30 minutes exposure.

In the preferred embodiments shown in Figs. 3-8, the absorbent core § is
a laminate comprised of a layer of absorbent gelling material disposed
between two air-laid tissues 24 and 25. A suitable laminate is the
absorbent laminate WATER-LOCK L-535 available from the Grain
Processing Corporation of Muscatin, Iowa (WATER-LOCK registered
TM by Grain Processing Corporation). 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.
on 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-LOCK
L535 has a hydrogel polymer loading of 0.005 grams per square
centimeter, however, loadings of 0.001-0.009 grams per square
centimeter have been found acceptable. The first and second tissue layers
24 and 25 provide containment of the absorbent polymer material,
improve lateral wicking of the absorbed exudates throughout the
absorbent core 5 #nd provide a degree of absorbency. In the case of non-
_ particulate hydrogel-formmg polymer gelling agents which can be formed
into fibrous shects, foams or ﬁlms, the non-pamculate gellmg agcnt may
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apertured plastic filns, porous foans, reticulated foans, natural fibers
(é.g., wood or cotton fibers), synthetic fibers. (e.g., polyester or

pol ypropyl ene fibers) or froma conbination of natural and synthetic
fibers, with apertured formed filns beingjgreferred. Formed filns are
preferred for the topsheet 3 because they are pervious to liquids and yet
non- absorbent. Thus, the surface of the forned filmwhich is in contact
with the bodycompri sasfrdm/abomﬂelﬁ%/ta ablout h@OZoby woxghtrqf thedbsoebentrgpre -

nfort I d bed
rrlrjrrleJS-CZ- SOBZS?E@IE?m&%aby% e#?/%‘ﬁs rugﬁ)e e&%avr ngI a eﬁir’ec%t eseribe
Capi | | ari es” , prafesablyafdfrom Ebgléﬁ & tnabpuy 8é (agb?

US- A- 4, 324, 24&m&i€ﬂc§dl d avhllsthleseon-p af@@ﬂht@ibsdkbbh@h&tbﬂﬂsnaf ?el&b%

Too2. US: A 4 109 6l sueBefl FpEREe 50 B S bl ity s,
Properties”, fibtais mmemal avsmrldﬂet\mdudhe tradename Lanseal F from the Choli
' Company, LTD., of Higashi, Osaka, Japan and a carboxymethylicellulose

fibrous material available under the tradename Aqualon C from Hercules,
Inc. of Wilmington, Del. .
The total absorbent capacity of the absarbent core 5 should be compatible
with the design exudate loading for the intended use of the sanitary napkin
1. Further, the absorbent capacity of the absorbent core 5 may be varied
to accommodate wearers ranging in the expected amount of exudate fluid
volume. For instance, a different absorbent capacity 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 extending 3.0 millimeters
beyond the edges 9 and 11 of the absorbent core § can be placed wet-laid
tissue 31 as shown in Fig. 3. The wet-laid tissue 31 is liquid permeable.
A satisfactory wet-laid tissue 31 has a basic weight of about 15.8 grams
per square meter and an air permeability of about 30.5 cubic meters per
minute per square meter at a pressure differential of about 12.08
millimeters of water.

Preferably, the wet-laid tissue 31 maintains integrity when wetted, in use.
The wet-laid tissue 31 preferably has a wet tensile strength in the cross-
direction of at least about 15.0 grams per centimeter. Suitable tissues 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 reference. Ina _preferred embodiment, those parts

" of the wct—lald ussue 31 whlch cxtend beyond the longxtudmal suics 9 and’
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Thonpson on August 3, 1982, and US- A4, 463,045, entitled "Macroscopically
EXpanded Three- D nensional Plastic Wb Exhi biting Non-d ossy Visible
Surface and Coth-like Tactile Inpression”, which patent issued to Ahr,
Louis, Mullane, and Quellette on July 31, }984 all of which patents are
I ncor porated herein by reference. 15 Ih a preferred enbodi nent of the
present invention, the body surface of the topsheet 3 is hydrophilic. The

][lyd{ oph{ IhI ¢ boisf e aammg ROré S0aredadsociated svith th@b_afchrsht:beﬂ dbls@wt-h

aster Lhen i USehOS) sik) Gt ol S50 ALK Bt 7% dedihales e

bei ng absor bemeans asaraiveell kmowrncin thesartisuch as by spray—glumg on lines or
spots of adhesive. The wet-laid tissug 31 serves a2 number of purposes.
The tissue 31 serves to confine any loose superabsorbent material 29
between the tissue 31 and the back sheet 7 thereby preventing the
superabsorbent material 29 from coming in contact with the wearer's
skin. Also, the tissue 31 improves lateral wicking of the absorbed
exudates over the absorbent core 5 thereby providing a more even
distribution of the exudates throughout the absorbent core §. Further, the
tissue 31 provides some degree of absorbency and further 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
acquisition sheet 33. In a preferred embodiment, the wipe acquisition
sheet 33 is a nonwoven sheet, such as a spunlaced 70%/30%
rayon/polyester fiber sheet. Spuniaced fabrics of this type are
manufactured by B.I. DuPont Nemours and Company of Wilmington,
Delaware, and are made available under the tradename "SONTARA"
(SONTARA registered TM by E.I. DuPont Nemours P Company).

These fabrics are available in a number of suitable styles, however, Style -
8407 in its apertured form, having a basis weight of 0.005 grams per
square centimeter and a thickness 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 lateral wicking of exudates over the
absorbent core 5 thereby, in combination with the central acquisition zone
15, providing a more even distribution of the exudates throughout the
absorbent core 5. The lateral wicking of the wipe acquisition sheet 33, in
combination with the longitudinal spread of liquids in the central
acquisition zone 15, is important for the following reason. Many bulky
p-°or art sanitary napkins rely on a high degree of vertical absorption at
the point where exudates are initially 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 degrec of thcu' surface area or lateral absorpnon capabxhty '
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a preferred enbodi nent, the body surface of the topsheet 3 is nade .
hydrophilic by treating the body surface with a surfactant. It is preferred
that the surfactant be substantially evenly and conpletely distributed

t hr oughout the body surface of the topsh 3. This can be acconplished by
any of the common techniques well know to those skilled in the art. For
exanpl e, the surfactant can be applied to the topsheet 3 by spraying, by

padding, or Howéwcrythe eélativeigithin napkins Fo:of tss présent mwéxnimﬁhivfan be
| j r I eet or
EER o oo AR oz i T

adj acent t herelativelyelargeamount ofiexudates 4o hecabsdrbed ma wipe: dequititionbent

core may be giddosl 4 henbAlaceition zoteV1 5! whidh VEEAN g ve! |
known in the art, asg. spray-dl uin nes, or spoj s Ive may be
ised for t hi ngifyiBally TRiSTISEeR tie, CENIRLES OYEF A IAFERSNFIRES ATRa Of thient

surface of t#lsorbent eoye Sowhere théexbdates 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 preferred embodiment, the topsheet 3 is associated with
the wipe acquisition sheet 33 by spray-gluing the topsheet 3 to the 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 foams, reticulated foams, natural fibers
(e.g., wood or cotton fibers), synthetic fibers.(e.g., polyester or
polypropylene fibers) or from a combination of natural and synthetic
fibers, with apertured formed films being. preferred. Formed films are
preferred for the topsheet 3 because 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-3,929,1395, entitled "Absorptive Structure having
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, US-A-4,342,314, entitled "Resilient Plastic Web
Exhibiting Fiber-like Properties”, which patent issued to Radel and
Thompson on August 3, 1982, and US-A-4,463,045, entitled
"Macroscopically Expanded Three-Dimensional Plastic Web Exhibiting
Non-Glossy Visible Surface and Cloth-like Tactile Impression”, which
patent issued to Ahr, Louis, Mullane, and Ouellette on July 31, 1984, all
of which patents are incorporated herein by reference. :
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sheet 7 may be any neans whtch is inpervious to |liquids and which prevents
exudat es absorbed and contained in the absorbent core 5 fromsoiling
articles, such as panties, which conme in contact with garnment surface of
the sanitary napkin 1. In the preferred eppodi nent of the sanitary napkin 1
illustrated in Figs. 1 and 6, the back sheet 7 is a barrier sheet

manuf actured froma thin plastic film Oher flexible |iquid inpervious

mat eri al s naylned preferred ethbodinfent affithe présedidnventior; the bedy snefagetdfy| ene

Tt er Z@Eﬂgﬁgﬂﬁéﬁeﬁ’%hﬁiﬁ@lﬁﬁﬁ \The ﬁiﬁsﬁwﬁﬁi s e A .

are conpl i anttostransfier thraugh the-topsheetcd fasterthan ifthedoody surfane wasnat
contours of t 'i'cb‘ﬂﬁ (ﬁhﬁﬂih@? baﬂltﬂﬂﬁni gs@ggfm%pﬂgggd by

Monsant o Chem oratj on an ete |n
The back sheé?& P§° Sa Ehef? Q§h€8t ?Q)fep$ovliﬂde a

nor e a preferred embodlment 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
throughout 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 adjacent the absorbent core 5. In a preferred
embodiment, the absorbent core may be affixed to the back sheet 7. Any
of the common techniques well 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 liquids and which
prevents 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 embodiment of the
sanitary napkin 1 illustrated in Figs. 1 and 6, the back sheet 7 is a barrier
sheet manufactured from 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 millimeter to
about 0.051 millimeter. As used herein, the term "flexible" refers to
materials which are compliant and which will readily conform to the
general shape and contours of the human body.

A suitable polyethylene film is manufactured 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 provxdc a more

,. clothhke appearancc Funhcr, the back sheet 7 may permxt vapours to
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clothlike appearance. Further, the back sheet 7 may permt vapours:to 16
escape fromthe absorbent core 5 which still preventing exudates from
passi ng through the back sheet 7. Preferably, the topsheet 3 and the back
sheet 7 have length and wi dth di nmensi omss generally |arger than the
absorbent core 5 so that they extend beyond the |ongitudinal edges 9 and 11

of the absorbent_core 5 where they e. assogj.ated tqgether, in sui tabl e
manner. Asc$eaps fromthe abserbeat core Sswhich §§i'l RERVERY 8@@%&8% ations

wher eby a gﬁﬁg@mh&%epghém'ypi ned to a second nenber and
configuratfons Whereby a first nmenber is indirectly joined to a second
menber by affixing the first _

Preferably, the topsheet 3 and the back sheet 7 have length and width
dimensions generally larger than the absorbent core 5 so that they extend
beyond the longitudinal edges 9 and 11 of the absorbent core 5 where they
are associated together in a suitable manner. As used herein, the term
"associated” 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 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 directly to each other by
attachment means as are well known in the art. The attachment means
may be, for example, a uniform continuous layer of adhesive, patterned
layer of adhesive, or an array of separate lines or spots of adhesive.

A preferred embodiment of a sanitary napkin has a cross-sectional
configuration as shown in Fig. 4. The core 5 is straight-sided having a
length of 210 mm and a width of 64 mm. The absorption layer (24, 25,
29) comprises an air laid tissue (24, 25) as supplied by Walkisoft, having
a basis weight of 63g/m-2, wherein 6.5g/square foot of absorbent gelling
material of type L74 as supplied by Shokubai are comprised. Onto the
absorption layer (24, 28, 29), a wipe acquisition sheet 71 being a
hydroentangled nonwoven of a basis weight of 50.9 g/m2, as supplied by
Suominen, for lateral distribution of liquids across the layers 24, 25, is

- glued along the bond line 51, 52, using a spiral glue pattern. The bond
lines 51, 52 have a length of 120 mm, a width of 5 mm, the distance W
between the inner boundaries of the bond lines being 3 mm. The amount
of glue used in each spiral glue pattern is 0.0075 gram, a distance
between two adjacent loops in the spiral pattern being 5 mm. On top of
the wipe acquisition sheet 71, a tissue 72 of generally lower density than
the sheet 71 is located. The sheet 71 comprises an air laid tissue of basis

_ weight 63 g/mZ as supplied by Walkisoft. The sheet 72 is connected to
the sheet 71 via glue lines 53 and 54, of similar type as glue lines 51, 52.




menber to internmedi ate nmenbers which in turn are affixed to the second
menber. In an enbodi ment, the back sheet 7 and the topsheet 3 have an

el liptical shape and extend beyond the absorbent core 5 a distance of at

| east about 1.0 centimeter where they arg+oined directly to each other by
attachnment neans as are well known in the art. The attachnent nmeans may be,
for exanple, a uniformcontinuous |ayer of adhesiv patterned | ayer of
adhesi ve, or The glueayseds fmeafﬁmng the lb&b?l,s'&)ﬂﬂdcﬁ“ isda kotmelt adbesiver r ed
enbodi nent OB{WE’ e& g _has a cross-sectional configuration as
shown in Fig |s stral ght - si ded having a Iength of 210 nm and
a wdth of 64 nm The absorption |ayer (24, 25, 29) conprises an air laid

Té iBS}Slé[e_(Z]él fopsheetd }wﬁ)@d to4thei sheet 73ty giutnadfﬁsceldf\ghfmttyplé .
g/ merr ent gelling material of type
L74 as suppl P@@}’r‘sﬁ@ga’iﬁé&‘g agg’%%e%%to t he absorption |ayer (24,
28, 29), a wi pe acquisition sheet 71 being a

The score lines 40, 41, 42, 43, 44 and 45 are 120 mm in length, ] mm

wide and have a depth of 0.5 mm. The distance between the score lines

is 3 mm.

The garment facing surface 37 of the core S is glued to the backsheet 7
along two strips 57 and 58. The backsheet 7 is provided with a pressure
sensitive glue along two strips 59 and 60. The parts of the garment facing
surface 37 of the backsheet 7 that are located within a distance of 1.5 mm
from the longitudinal center line 16 are free of adhesive.

As shown in Fig. §, the central acquisition zone 18, that is free of
absorbent gelling material, is a closed contour, which is at all sides
flanked by absorbent gelling material. The length of the central
acquisition zone 18 is 147 mm, the width being 3 mm. Within the central
part 15 of the core, the central part 15 comprising the central acquisition
zone 18, the core 5 is provided with embossments for imparting extra -
flexibility to that zone.

Upon compression of the sanitary napkin along the sides 9, 11, the
sanitary napkin of the construction as described above, assumes a
generally W-shaped configuration as shown in Figs. 6a and 6b, and
relaxes back to its original shape when compressive forces are removed,
thus maintaining good contact with the user's body and at the same time
maintaining a sufficient coverage of the undergarment.
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hydroentangled nonwoven of a basis weight of 50.9 g/nQ as supplled by

Stiom nen, for lateral distribution of |iquids acrgss—the- =a ayerS—ad '
gl ued akong’fﬁ”ﬁﬁﬁaﬂrrﬁgLél 52, using a spiral QREELAQE SHEET ond

i nes 51,
bet ween t
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gl ue used *n eadh §p|FaI gl ue pattern is 0.0075 graq] agg%stance efween
two adj acent |oops in the spiral pattg;;hgﬂg ng 5 rml pe

acquisition sheet 71, a tissue 72 of

ly Ioer density than the sheet

71 is located. The sheet 71 conprises an air |aid tTssug~orbasTs I ght 63
g/ m2 as supplied by valklsoft The sheet 72 is connected to the sheet 71

via glue |i es 5§ and 54, %ngbmﬂr%&né%pﬁq&% lr%otlwi popsbeet (ﬁ a liquid

impervious backsheet (7), and an absorbent core (§) comprised between
the topsheet and the backsheet, the absorbent core having a garment
facing surface (37), a body facing surface (35), a longitudinal center line
(13) and two longitudinal sides (9, 11) generally parallel to the
longitudinal center line (13), the absorbent core comprising shaping
means for raising a central part (15) of the core's body facing surface
upon compression of the core transverse to the longitudinal sides,

characterized in that the shaping means comprise two axes of flexibility
(40, 41) of the core, one axis of flexibility extending on each side of the
longitudinal center line (13) and generally parallel thereto, the stiffness of
the core being reduced along each axis of flexibility, each axis of
flexibility forming an axis of inflexion of the core's body facing side upon
compression of the core transverse to the core's longitudinal sides.

2.  Sanitary napkin according to claim 1, characterized in that the axes
of flexibility comprise score lines, embossments, perforations, cut lines or
folds, or a combination thereof.

3.  Sanitary napkin according to claim 2, the axes of flexibility

comprising score lines (40, 41, 42, 43, 44, 45), characterized in that the
score lines extend between 25 % and 100 % of the core's (5) length,
preferably between 30% and 80%, the width of the score lines being
between 0.25 mm and 3.0 mm, preferably between 0.5 mm and 1.5 mm,
the distance of a score line from the longitudinal center line being
between 23% and 70% of the central width (L) of the absorbent core (5),
preferably between 31% and 63%, the number of score lines being
between 2 and 12, preferably between 2 and 6.

4.  Sanitary napkin according to any of the previous claims, the core
(5) comprising an absorption layer (24, 25, 29) and a fluid handling layer
(31) located between the abs_orptibn layer and the topsheet, Characterized
in that the shaping means comprise a pair of bond li'nps (51, 52), one bond

heet Has Been Re, laced
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17 The glue used Tor affixitng the sheet 71, 72 and 24 is a hot-nelt -

adhesivelm N ' 90-374. The topsheet 3 is fixed to the sheet 73
by neans ,I ﬂﬂﬁ' "a m!! ype Findley 1-8082 which is applied.as a film
The score * i nesL404 : 43, 44 and 45q¢are 120 nmin length, 1 nmm wi de
and have a depth of 0.5 mm The di stance between the score lines is 3 mMm
The garnment facing surface 37 of the core 5 is glued to the backsheet 7

along two st lingextemdilg sh either sidelofithetlonigitadinab cedtet line (13) gearther e

sur face. 37 ofReheE E@é&%’ﬁ&ik‘@“ﬂéi@%@ﬁ?@?‘% FRéioP br cBdlaEaP Rl °c' 10
from t he | onthe ax¢sef fleaibility, theabserption fayer @Ga g’ﬁ% &E in Fig.
5, the centr ghndhg iydr @1)2R6g bonded dlong the Bondflines (51, 52).

5.  Sanitary napkin according to claim 4 , characterized in that along

the bond lines (51, 52), the absorption layer (24, 25, 29)and the fluid

handling layer (31) are connected by an adhesive.

6.  Sanitary napkin according to claim 5, characterized in that the
adhesive is applied in a spiral pattern.

7. Sanitary napkin according to claim 6, characterized- in that the bond
lines extend along between 25% and 100% of the iength of the absorbent
core (5), preferably along 30 % and 85 %, the width of each spiral being
between 2 and 16 mm, preferably between 3 and 9 mm, the amount of

- adhesive in each bond line being between 0.001 and 0.03 grams,
preferably between 0.02 and 0.029 grams, the distance of the bond lines '
(51, 52) from the longitudinal center line (13) being between 7 and
23 mm, preferably between 10 and 20 mm, a spacing between two
adjacent loops in each spiral pattern being between 1 and 10 mm,
preferably between 3 and 7 mm, the number of bond lines being between -
2 and 8, preferably between 2 and 4. _

8.  Sanitary napkin according to any of claims 4 to 7, the core
comprising at least two liquid-handling layers (31, 33), adjacent liquid
handling layers being bonded along bond lines (51, 52, 53, 54), the bond
lines that are located on the same side of the longitudinal center line being
located at a generally uniform distance therefrom.

9. . Sanitary napkin according to any of claims 1 to 8, characterized in
that the core at its garment facing surface (37) is connected to the
backsheet (7), the backsheet (7)-being on its garment-facing side provided
with a layer of adhesive (59, 60), the adhesive not extending along the
area of the backsheet located between a projection of the axes of
flexibility onto the backsheet.
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absorbent gelTing material,” i s a cl osed contour, which is at all sides

f1 anked: ng material. The length of the central

acquisiti mﬂﬁmi ,Iﬂﬂg"? nm the width béing 3 nm Wthin the central
part 15 of* the core, central part 1%gconprising the central acquisition
zone 18, the core 5 is provi ded with enbossnents for irrparti ng extra

flexibility at, zone. on conpression of the sanit napki n al ong the
si des 9, 116th @&WW@‘E&WW‘QB&‘Q@W MEqVéﬂu%§ eri-bed above,

assumes a ghaeacterizedvintthae thes sarfitaryrmipkin has staliper smalles thaypS angh. 6b, and

rel axes back to its original shape when conpressive forces are renoved,
t hus nmai nt ai ni ng good contact with the user's body and at the same tine -
mai nt ai ni ngll s S4nitarymapkin acageding torelaim d8, ¢haracterized in that the

absorption layer of the core comprises an upper layer (24) and a lower
layer (25)and a layer (29) of absorbent gelling material comprised
between the upper layer and the lower layer.

12, Sanitary napkin according to any of the previous claims,
characterized in that the core comprises a central acquisition zone (18)
comprising a lower amount of absorbent gelling material than the zones of
the core surrounding the acquisition zone.

13. Sanitary napkin according to claim 12, characterized in that the
~ core is embossed in the central acquisition zone (18).
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1. Sanitary napkin conprising a liquid pervious topsheet (3), a liquid
i npervi ous backsheet (7), and an absorbent core (5) conprised between the
topsheet and t he backsheet, the absorbent core having a garnent facing
surface (37), a body facing surface (3?2, a longitudinal center line (13)
and two | ongitudinal sides (9,11) genefally parallel to the |ongitudinal
center line (13), the absorbent core conprising shaping neans for raisihg a
central part (15) of the core's bowﬁgé?ﬂi&ksurface upon conpression of the
core transverse to the |ongitudi nal sides, said shaping neans conprise two
axes of flexibility (40,41) of the core, one axis of flexibility extending
on each side of the | otk NARCIN HAVING SHAPTNOMENser al |y paral | el
thereto, the stiffness of the core being reduced al ong each axis of -
flexivility, each axis of .flexibility fornmtng an axis of inflexion of the
core's body facingnsiadeanfpaargonppsiai 00)of lbhgitodénblansveeseihest he
00 Soe Lonoieud! 13 3p#iea® 2R Bok) (59 BALC1BARRuARRALPLIRE L HEL
.located adjacent to the score lines (40, 41), cause controlled

deformation of the sanitary napkin's absorbent core (5) upon
lateral compression and provide increased resiliency for the
sanitary napkin (1) to return to its undeformed state when

the compressive forces are removed.

Figure 1
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fluid handling | ayer (31) |ocated between the absorption | ayer and the
topsheet, characterized in that the shaping neans conprise a pair of bond
lines (51,52), one bond |ine extending on either side of the |ongitudinal
center line (13) near the axes of flexibility (40,41), generally parallel
thereto, or coincident wwth the axes of flexibility, the absorption |ayer
(24,25,29) and the fluid handling |layer (31)3 bei ng bonded al ong the bond
lines (51,52). 2. Sanitary napkin according to claiml, characterized in
that the axes of flexibility conprise score |ines, enbossnents,
perforations, cut lines or folds, @r a ' ~Q2t her eof . 3. Sanitary
napkin according to claim2, the axes gt rffjextidry Y Conprising score |ines
(40, 41, 42, 43, 44, 45), characterized}i thdt | he scor™\ 4 nes extend between
25% and 100% of the core's (5) |engfh, preferabtH between 30% and 80% the
wi dth of the score |lines ' Y vween_0. 25nm_and 3._Onw DT ¥ bet ween
0.5mm and 1.5mm the gritdbCo—0im a)6GOF & + e — 4 e Hhe--0ngi -u'cﬂ:n\ cent er
o’ [} N
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bei ng between 23% and 70% of the central wdth (L) of the absorbent core
(5), 19 preferably between 31% and 63% the nunber of score |ines being
between 2 and 12, preferably between 2 and 6. 4. Sanitary napkin according
to claim3, characterized in that al ong the_bond |lines (51,52), the
absorption layer (24,25,29) and the fluid h& ling layer (31) are connected
- by an adhesive. 5. Sanitary napkin according to claim4, characterized in
.that the adhesive is applied in a spiral pattern. 6. Sanitary napkin
according to claimb5, charact erlﬁd in that jhe bond lipges extend al ong

bet ween 25% and 100% of the |eng of the ak2or bent coré (5),
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preferably al ong 30% and 85% the width of each spiral being between 2 and
16mm preferably between 3 and 9 nm the anobunt of adhesive in each bond

| i ne being between 0.001 and 0.03 grans, preferably between 0.02 and 0.029
grans, the distance of the bond |ines (51,52% fromthe |ongitudinal center
line (13) being between 7 and 23mm preferab §3betmeen 10 and 20mm a
spaci ng between two adjacent |oops in each spiral pattern being between 1
and 10mm preferably between 3 and 7nm the nunber of bond |ines being
between 2 and 8, preferably between 2 and 4. 7. Sanitary napkin according
to any of clainms 4 to 6, the core conprising at |east two |iquid-handling
| ayers (31,33), adjacent liquid handling | ayers bei ng bonded al ong bond
lines (51,52,53,54), the bond lines that arel;ym;ed on the same side of

t he | ongitudinal center |ine begj i form di stance
therefrom 8. Sanitary nap
characterized in that the
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at its garnment facing surface (37) is connected to the backsheet (7), t

backsheet (7) being on its garnent-facing side- prev;ele wth 2 Iayer, wof.,mm

adhesi ve (m not ext endi ng aLo:j‘

backsheet . proj ection of th ?x
backsheet . Wmﬂm napki n accoygl |ng 0 : _
cl ai ns, char*actqaru.ze t. the sani tary napkl n -'-has A cakisp

than Snm 10. Sanitary napkin according to cliai-m-9;-schar act-erii: zed

t he absorption | ayer of the core conprises ar‘l upper |ayer (24) and a I'ovverf

| ayer (25) and a layer (29) of absorbent gel I | ng- rrat er1a+—---—cerrp;\kmed between
the upper | agtainnd the | ower | ayer. o e e

1. Sanitary napkin comprising a liquid pervious topeheet (3), a liquid impervious
backsheet (7), and an absorbent core (5) comprised between the topsheet and
the backsheet, the absorbent core having a garment facing surface (37), a body
facing surface (35), a longitudinal center line (13) and two longitudinal sides
(9,11) generally parallel to the longitudinal center line (13), the absorbent core
comprising shaping means for raising a central part (15) of the core’s body
facing surface upon compression of the core transverse to the longitudinal
sides, said shaping means comprise two axes of flexibility (40,41) of the core,
one axis of flexibility extending on each side of the longitudinal center line (13)
and generally parallel thereto, the stiffness of the core being reduced along
each axis of flexibility, each axis of flexibility forming an axis of inflexion of the
core’s body facing side upon compression of the core transverse to the core’s
longitudinal sides, said core (5) comprising an absorption layer (24,25,29) and a
fluid handling layer (31) located between the absorption layer and the topsheet,
characterized in that the shaping means comprise a pair of bond lines (51,52),
one bond line extending on either side of the longitudinal center line (13) near
the axes of flexibility (40,41), generally parallel thereto, or coincident with the
axes of flexibility, the absorption layer (24,25,29) and the fluid handling layer
(31) being bonded along the bond lines (51,52).

2. Sanitary napkin according to claim 1, characterized in that the axes of flexibility
comprise score lines, embossments, perforations, cut lines or folds, or a
. combination thereof.

3. Sanitary napkin according to claim 2, the axes of flexibility comprising score
lines (40,41,42,43,44.45), characterized in that the score lines extend between
25% and 100% of the core’s (5) length, preferably between 30% and 80%, the
width of the score lines being between 0.25mm and 3.0mm, preferably between
0.5mm and 1.5mm, the distance of a score line from the longitudinal center line
being between 23% and 70% of the central width (L) of the absorbent core (5),
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11. Sanitar y—rapkin—aceetrding—to any of the previous clains, characterized
in‘that the core cO | ses %ﬂintral acquisition zone (18) conprising a

;
| ower anount j I ng material than the zones of the core
sur roundi ng t €. 12. Sanitary napkin according to claim
11, characteri zed In t

hat the core is enfipssed in the central acquisition
zone (18).
preferably between 31% and 63%, the number of score lines being-between 2
and 12, preferably between 2 and 6.

4. Sanitary napkin according to claim 3, characterized in that along the bond lines
(51,52), the absorption layer (24,25,29) and the fluid handling layer (31) are
connected by an adhesive.

5. Sanitary napkin according to claim 4, characterized in that the adhesive is
applied in a spiral pattern. '

6. Sanitary napkin according to claim 5, characterized in that the bond lines extend
along between 25% and 100% of the length of the absorbent core (5),
preferably along 30% and 85%, the width of each spiral being between 2 and
16mm, preferably between 3 and 9 mm, the amouht of adhesive in each bond
line being between 0.001 and 0.03 grams, preferably between 0.02 and 0.029
grams, the distance of the bond lines (51,52) from the longitudinal center line
(13) being between 7 and 23mm, preferably between 10 and 20mm, a spacing
between two adjacent loops in each spiral pattern being between 1 and 10mm,
preferably between 3 and 7mm, the number of bond lines being between 2 and
8, preferably between 2 and 4.

7. Sanitary napkin according to any of claims 4 to 6, the core comprising at least
two liquid-handling layers (31,33), adjacent liquid handling layers being bonded
along bond lines (51,52,53,54), the bond lines that are located on the same side
of the longitudinal center line being located at a generally uniform distance

- therefrom.

8. Sanitary napkin according to any of claims 1 to 7, characterized in that the core
at its garment facing surface (37) is connected to the backsheet (7), the
backsheet (7) being on its garment-facing side provided with a layer of adhesive
(59,60), the adhesive not extending along the area of the backsheet located
between a projection of the axes of flexibility onto the backsheet.
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9. Sanitary napkin according to any of the previous claims, bharacterized in that

20

the sanitary napkin has a caliper smaller than 5Smm.

10. Sanitary napkin according to claim 9, characterized in that the absorption layer
of the core comprise's an upper layer (24) and a lower layer (25) and a layer
(29) of absorbent gelling material comprised between the upper layer and the
lower layer.

11. Sanitary napkin according to any of the previous claims, characterized in that
the core comprises a central acquisition zone (18) comprising a lower amount of
absorbent gelling material than the zones of the core surrounding the
acquisition zone.

12. Sanitary napkin according to claim 11, characterized in that the core is
embossed in the central acquisition zone (18). '
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