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The present invention relates to a procegs for manufacturing

I ndi vi dual |ayered structures conprising a particulate material, which
process prevents the loss or spillage of the particulate material fromthe
structures, and to | ayered structures manufactured according to this
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KNown. ibfous’ layers and can used as absorbent elements in disposable
absorbent articles such as absorbent articles for incontinent adults, babies'
nappies, sanitary towels, dressings and the like.

BACKGROUND OF THE INVENTION

Disposable absorbent articles are well known and all have
absorbent elements for absorbing and retaining body fluids; an absorbent
element must be able to acquire liquid rapidly and to distribute it internaily
so as to prevent leakage and must also have a good capacity to retain the
fluids when subjected to the normal pressures of use.

Absorbent elements made mainly of hydrophilic fibrous material
such as, for example, pads of cellulose fibres, layers of wadding, or the
like generally have satisfactory characteristics as regards their liquid-
absorption rate and can distribute the liquid effectively within them but are
very ineffective from the point of view of retention when subjected to the
normal pressures of use.

The use of absorbent gelling materials in combination with
hydrophilic fibres in order to increase the absorption and retention
capacities of the absorbent elements is known.



2. Absorbent gelling materials, comonly known as superabsorbents,
are polyners which can swell up and absorb | arge quantities of |iquid,
particularly water, or also, to a |l esser extent, body fl yds: They
al so héV€9Wﬁ@“Barticular property that they retain the f#ﬁﬁ??mgegﬁsunder
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particularly thicknesses, than conventional absorbent elements made of

fibres alone.

Absorbent gelling materials are commonly incorporated in particle
form within fibrous structures. Structures have been formed in which the
fibres and the particles of hydrogelling, absorbent material are disposed in
separate, generally very thin, superposed layers or, alternatively, the
particles can also be mixed with fibres in one of the fibrous layers.

Many particular forms of layered, absorbent structures of this type,
in which the fibrous material is represented by one of more layers of
wadding, absorbent paper or non-woven fabric, and in which the particles
of absorbent gelling material are incorporated in the structure in various
ways, are known in the art.

Different types of particulate materials, other than absorbent geiling
material particles, can also be incorporated in layered absorbent
structures, such as for example odour control materials in particle or
powder form.

Usually a continuous, web-like layered absorbent structure is
manufactured, which is subsequently cut in smaller pieces to provide the
individual layered absorbent structures to be used as absorbent elements



3 I n di sposabl e absorbent articles. ~ Layered absorbent structures
I ncorporating particulate material can be forned directly on the production
| i ne forwdwesrabzoor bent articles in which they are to be i nRCFP897218t8 or,
alternatively, they can be produced independently as sem -finished products °
that are sold and stored separately in fogmof a continuous web-1ike
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| oss of particu ate mat
particulate matenal can also escape from the edges of the layered

structure, particularly along the edges where the individual structures are
cut from the continuous web-like structure, therefore creating a problem
both in the production line and in the final product.

A known soiution for the formation of a layered absorbent structure

" provides for the use of an adhesive, e.g. of the hot melting type, applied to

the ‘entire surface of one of the fibrous layers with the dual purpose of

bonding the two fibrous layers together and simultaneously fixing the

particles of e.g. absorbent gelling material and/or odour control materiai
between them.

'The use of an adhesive may, however, affect the characteristics
both of the fibrous layer to which the adhesive is applied, and of the
particulate material which come into contact with the adhesive.

In gen'eral, therefore, it is necessary not to use an excessive

quantity of adhesive and consequently the possibilty of the loss of

~ particulate material from the edges of the layered structure cannot be
completely eliminated.

Different solutions to the problem of the loss of particulate material



4 al ong the | ongitudinal edges of a continuous, web-like |ayered
absorbent structure are known, by | ongitudi nal edges bei ng neant the edges
of the | ayered structure that are parallel to the directi tion of
t he strﬁ'd/?ﬁ”é 63% sel f . For exanple, the conti nuous,p&@g?.’flﬁggal ayer ed
absorbent structure can be conpletely surrounded with a | ayer of waddi ng,
or, alternatively, the structure can be provided by nmeans of a single |ayer
of fibrous material on which the adhesive and the particulate nmaterial are
distributed only on a central |ongitudinal strip and subsequently the two
side portions are folded so that they partially overlap approximately al ong
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absorbent structures are formed by at |east two fibrous layers conprising
between them a | ayer of particles of absorbent gelling naterial, the two
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i ncor por at ed® @s’oﬂl%%?dﬁy r@?%%ﬁf? @SiV@e absorbent articles. Not only in

fact the transverse cuts open the layered structure, therefore exposing the
Penis o br (o AFRRBT { hPAER afpibblc BELRUAGHE | k2,
WO 95!1 868 by Procter & Gamble Company continuous, web-like, thin,
layered absorbent structures containing absorbent gelling material for use
as absorbent elements in disposable absorbent articles are described.
Such layered absorbent structures are formed by at least two fibrous
- layers comprising between them a layer of particles of absorbent gelling
material, the two fibrous layers being joined together by particles of
thermoplastic, polymeric, organic material in finely divided solid form
distributed and mixed with the absorbent gelling material, and by two lines
of adhesive disposed along the longitudinal edges of the structure. |

- While the above described layered structures do not have the
problem of loss of particulate material along the longitudinal edges, they
stil have a problem of loss or spillage of particles when they are cut
transversely relative to the longitudinal direction in the production line in
order to form the individual layered absorbent structures that are to be
incorporated as absorbent elements in the absorbent articles. Not only in
fact the transverse cuts open the layered structure, therefore exposing the
particulate material comprised therebetween, but the cutting action itself
tends to break the particles with formation of powders and, which is more
likely to occur in the layered absorbent structures described in the two
above mentioned international applications, it can also break the bonding



above nentioned international applications, it can also break the bondi ng
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and the fibrous layers. The problemof the |oss of particulate materi al
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Patents 4,715,918 by Kinberly-C ark Corporation and 4, 646,510 by Acuneter
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and are i nt difiesuitabledo) prasiucecpre-formed laminated structurgs that are to be

subsequently fed to a production line and cut at predetermined intervals to
form the individual layered absorbent structures.

it is therefore an object of the present invention to provide a process
for manufacturing individual layered structures comprising a particulate
‘material, which process prevents the loss or spillage of particulate material
from the structures incorporating such material, particularly during the
cutting step by which the individual layered structures are cut from a larger
layered structure, e.g. a continuous, web-like layered structure.

It is a further object of the present invention to provide such a
process that is applicable both to layered structures that are formed
directly on the production line for the articles in which they are to be
incorporated, and to continuous, web-like, layered structures that are
produced as semi-finished intermediate products and are intended to be
later fed to the production fine.

It is still a further object of the present invention to provide individual
layered structures that comprise a particulate material between containing
layers that do not have the problem of loss or spillage of the particulate
material from the edges thereof.



It is still a further object of the present invention to provide individual
| ayered structures that conprise a particulate material between contai ni ng
| ayers t %? ot have the problemof loss or spillage ofpddiss Rcul ate
mat er i alw%% qzﬁe edges thereof. d ohiidss

6 SUMVARY OF THE | NVENTI ON The present
invention relates to a process for manufa®turing individual |ayered
structures conprising the steps of: a) provi di ng a conti nuous web-1i ke

| ayered structure having designated cutting regions and conprising a
particul ate materi al contai ned between containing |ayers, at |east one of
the | ayers being perneable to liquids; D) appl ying a thernoplastic '

material in liquid formto t?ggﬁgﬂgwwfﬂmqm\yéﬁﬁéﬁyered structure over
at | east part of the designa ' ; hat the thernoplastic
material provides with a joining neans the containing |layers in at-|east
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to set, and .d) . cutting the continuouys -1 i Ke | ayered structure
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The invention further relates to individual |ayered structures obtainable
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b) applying a thermoplastic material in liquid form to the continuous
web-like layered structure over at least part of the designated cutting
regions, so that the thermoplastic material provides with a joining. means
the containing layers in at least part of the designated cutting regions,

c) allowing the wax composition to set, and

d) cutting the continuous web-like layered structure in the designated
-cutting regions to provide the individual layered structures.

The invention further relates to individual layered structures
obtainable by this process and cut from a larger structure, which comprise
a thermoplastic material applied along at least part of the cut, the
thermoplastic material being capable of providing the containing layers
with joining means in the region of at least part of the cut where it is
applied.

BRIEF DESCRIPTION OF THE DRAWINGS
While the specification concludes with claims particularly pointing
out and distinctly claiming the present invention, it is believed that the
present invention will be better understood from the following description in
conjunction with the following drawings:

FIG. 1 is a perspective view of a continuous, web-like, layered



BRI EF DESCRI PTI ON OF THE DRAW NGS Wil e the specification concl udes
with clains particularly pointing out and distinctly claimng the present

i nvent i omp 984620 bel i eved that the present invention w || REX/Be7(28813
understood fromthe follow ng description in conjunction with the follow ng

dr awi ngs: FIG 1 is a perspectiveiew of a continuous, web-Ilike,

| ayered . 7 structure that can
be enpl oyed to formindividual |ayered structure according to the present

i nvention; FIG 2 is a perspective view of a continuous, web-Iike,
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from a cont i#reendingtesheipresentyiayertion;r uct ure in accordance with the

present invention; FIG 4 is a schematic flow diagram of a process

for maki ng indivi | Jl ayered absorbent structures and for jncorporajfing
them i absor bent Lt 2oRb8 BECSHRANG ViEW: R B <uDnLo, wib-lie, Jeyret
DETAI LED DESERIcRIieCHf tHe typE illustaied (NFIG. 1, wouihe in avelliti on rel ates to
i ndi vidual |ayered structures that are cut froma |larger structure and that
conprise a particulate material within containing |ayers, at |east one of
which layers is |Fl{i3iparparapedctive view of an jindividuahlayered struchure being t o
prevent | os Ll ik rdli
Phor cof . ThameaeSRrisf Bntlyoe: wRALS Iyt SRS n sEosidepgetiltithe . 4
structures fRESEAL LWBNHABOUS, web-1ike, layered structure. In a preferred
enbodi nent, the individual |ayered structures conprise fibrous |ayers that
are preferably ligyid absorbent. The individual |ayered structures.of the
present inventi onﬁ‘ﬁ'l Ifﬂé Qe @?‘?’B@ﬁ“ h@%i *ag@m of '3 procass for making
individual layered absorbent structures and for incorporating them in

absorbent articles according to the present invention.

DETAILED DESCRIPTION OF THE INVENTION

The invention relates to individual layered structures that are cut
from a larger structure and that comprise a particulate material within
“containing layers, at least one of which layers is liquid permeable, that are
joined along the cut so as to prevent loss or spillage of the particulate
material from the edges thereof. The invention further relates to a method
for manufacturing said structures from a continuous, web-like, layered
structure. In a preferred embodiment, the individual layered structures
comprise fibrous layers that are preferably-liquid absorbent. The individual
Iayeréd structures of the present invention will be described herein in
relation to their use as absorbent elements in disposable absorbent
articles, but they can be used for different purposes, for exampie as an
absorbent structure for a cleaning article.

Disposable absorbent articles are intended to be articles that are
worn by the user in direct contact with the body; their purpose is to absorb

body fluids and they are then thrown away after a single use.

The individual layered structures of the present invention can



relation to their use as absorbent elenents in disposabl e absorbent
articles, but they can be used for different purposes, for exanple as an
absorbent structure for a cleaning article. Di sppefiissraiaedr bent
articl swoss/a6tht ended to be articles that are worn by the user 1n direct
contact with the body; their purpose is go absorb body fluids and they are

then thrown away after a single use. The i ndividual |ayered
structures of the present invention can
8 constitute integrally the absorbent elenent of a di sposabl e absorbent

article, or the an_pe c i sed therein as parj of, the sorbent el enent,
or in any cé’?@sh‘r&? 'E%?fe&ngf'ﬁa §°r§ﬁ"§|%ﬁmﬁ'ﬁo‘?}z§ Gﬁ‘%ﬂﬁﬁg abseseeMent
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be water vapstieleand/ or gas pervious, and an absorbent el enent conprised

t her ebet ween. The term "l ayered", as used herein, indicates any

structure in whi | ayers contai ning particulate material are recognizable
fromlayers that ﬂﬁBQ%ﬁH?i éﬂﬁ?'%ﬁmn&*g BB ISUD AF t foruexamplet sanitary Thi s
conpr ! ses strapking, pantilineys| iftontineAbpads, orndiapess: typioany bbﬁpﬁaétd ﬂmldfit e
material ar I . n se e..superpqsed |ayer r, alternatiyely,
Struct arce. METYRESroPRReet o Tl ImpREpL taieksbeef balcan prlogaihe he
posi ti on wi twater Mapouhiaodforsgas peavious,gand |ary absoment elerfient comprisedr, f or
exanple in %ék%%ﬂﬂ?&?nce of the centre of the layer, in order to prevent
a

particul ate materi Tom escaping fromone or both major flat surfaces of
the | ayered structure. The term "cutting region", as used herein,
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web-1ike | a¥§§eerg éérgtgi%#gr epatl{fg&late material are recognizable from layers that
substantially do not comprise particulate material. This comprises
structures in which the containing layers and the particulate material are
disposed in separate, superposed layers or, alternatively, structures in
which the particulate material is embedded in a given position within the
thickness of a single layer, e.g. a fibrous layer, for example in
correspondence of the centre of the layer, in order to prevent particulate
material from escaping from one or both major flat surfaces of the layered

structure.

The term "cutting region”, as used herein, indicates an area of one
of the major flat surfaces of the continuous web-like layered structure that
entirely comprises a cutting line, i.e. the line where the cut is to be made in
order to obtain an individual web-like layered structure from the continuous
web-like layered structure. In case straight cutting lines only are involved,
the cutting region is typically an area delimited by two approximately
straight lines both parallef to the cutting line, laying on either sides of the
cutting line.

The structure can also comprise non fibrous containing layers, for
example a polymeric film layer, provided that at least one of the containing
layers is liquid permeable.



entirely conprises a cutting line, i.e. the line where the cut is to be
made in order to obtain an individual web-like |ayered structure fromthe
cont i NuB98/462¢ i ke | ayered structure. In case straight c®CEUN7RI8Es only
are involved, the cutting region is typically an area delimted by two
approxi mately straight lines both parall & to the cutting line, laying on
either sides of the cutting |ine. The structure can al so conprise
non fibrous containing |ayers, for exanple a polyneric filmlayer, provided
that at | east one of the containing |ayers is |iquid perneable. -
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In Figure 1 it is possible to distinguish a first fibrous layer 1 and a

second fibrous layer 2 in the formof twoe continuous strips of the sane

wi dt h, which are Eigpee joshaws a candinuous| webeliles dayered| absprbent stalictariges 3.
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non-woven féﬂgaﬂy-they are preferably made of dry-fornmed | ayers, generally
referred to as "air laid" layers, of short cellulose fibres having a basic
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and 4 coincide; the fibrous layers constitute the containing layers and can
be made of various materials such as, for example, paper, wadding, or
non-woven fabric; they are preferably made of dry-formed layers, generally
referred to as "air laid" layers, of short cellulose fibres having a basic

weight of between 20 g/m2 and 150 g/m2.

Alternatively, the two fibrous layers can be made of different
materials, for example the second fibrous layer 2 may consist of a
dry-formed mixture of cellulose fibres and  bicomponent
polyethylene/polypropylene fibres, such as, for example, those sold by
Danaklon a/s of Varde, Denmark, as AL-Thermal B and AL-Thermal C.

Between the two containing fibrous layers 1 and 2 there is an
intermediate layer § of particulate material made of a mixture of particles of
hydrogelling, absorbent material 6, particles of odour control material 9
and a thermoplastic, polymeric, organic material in finely divided solid
form, preferably in form of particles 7; the width of the said intermediate
layer 5§ is less than that of the outer two fibrous layers 1 and 2 which
extend beyond the intermediate layer 5 laterally forming two longitudinal
edge portions 8 at their respective longitudinal edges 3 and 4.



Danakl on a/s of Varde, Denmark, as AL-Thermal B and AL-Thermal C.

Between the two containing fibrous layers 1 and 2 there is an internedi ate
| ayer 5 of particulate material nmade of a m xture of pargdUssE/2813

hydr og®982¢620absor bent naterial 6, particles of odour control material 9
and a thernoplastic, polyneric, organicjgaterial in finely divided solid
form preferably in formof particles 7; the width of the said internediate
|l ayer 5 is less than that of the outer two fibrous layers 1 and 2 which
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structure 14. The two outer fibrous layers 1 and 2 are bonded
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t her mopl ast centrablrggian dn  whigini themintermediape claget 5§ nist Ipteserite byedhat e
| ayer 5, m <\ & We] 1] o] ial,
and 9 of odéﬁghc\é&éﬁa’r% rr‘r%ﬁratrabgl ﬁ%gfé.rgfe %ﬂggn{é @g?[\t/\ggﬁ {’ﬁ@%sgﬁﬁ,ﬁvg | ayers
1 and 2 is thamoplastio;polyeeris argagiconaterial preserntdn the jermediate layer
t her nopl ast gc ' e iradalli ' P IJgC

DF A WAL the PBAR O IHdr3us!ing, phsBEhE matiab g orC

material for “bridges”
and/ or al so°g§%9‘? tf&'d“ﬂﬁrﬁ'-cl es 6 of absorbent gelling material, and
particles 9 of odour control material. It has to be noted that in
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odour cont r absorent gelling material, and particles 9 of odour control material.

it has to be noted that in the finished product the term "particulate
material” identifies only the particles 6 of absorbent gelling material and 9
of odour control material, since the thermoplastic polymeric material after
the melting step is no more in form of particles 7.

The overall surface area of the bond points represents a small
fraction of the surface area of the fibrous layers 1 and 2 and of the
particles of hydrogelling, absorbent material and odour control material,
the characteristics of which thus remain almost unchanged.

Two continuous lines 10 of adhesive are also applied to the two
sides of the intermediate layer 5 on the longitudinal edge regions 8 of the
two outer fibrous layers 1 and 2 so as to prevent the particulate material,
i.e. particles of hydrogelling, absorbent material 6 and of odour control
material 9 from escaping from the longitudinal edges of the layered
structure, which correspond to the superposed edges 3 and 4 of the two
fibrous layers, and also to reinforce the connection between the fibrous
layers themselves. |



t he characteristics of which thus remai n al nost unchanged. Two
continuous lines 10 of adhesive are also applied to the two sides of the
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material 9 fromescaping fromthe |ongitudi nal edges of the |ayered
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I norgani ¢ or organi c substances such as cross- polymers, all known
fromthe prior art. The odour control material can be any suitable odour
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absor bent gte)‘ﬁ %ﬁg{pnﬁ%e?l@eﬁq ygglﬁ_%&?%e I n 'g_‘}&rrﬁet@@ngtﬁ"%ekr" ‘{%h’ﬂ@%&‘tﬁ?fom 20
g/nerr], u@Xamplect ganbeconstittied hy-particlesaf zeglite andsilical material 9 can
be between 40 g/nferr] and 200 g/nferr]. The t hernopl astic,
pol yneric, organig, material i,n finel j yi ded sol i d_for e.q. in form of
particles 7 has tﬁéep%‘ﬁfagﬁ gwmﬂ?%godétmet%ﬁdeﬁr §u§"m 9, glven 'as a
weighted average of the smallest dimensions of the individual particles,
can be between 50 microns and 1500 microns, preferably between 100
microns and 800 microns.

The quantity of the absorbent gelling material 6 in the intermediate
‘layer 5 can range from 20 g/m2, up to 600 g¢/m2. The quantity of odour
control material 9 can be between 40 g/m2 and 200 g/m2.

The thermoplastic, polymeric, organic material in finely divided solid
form, e.g. in form of particles 7 has the purpose of bonding the two fibrous
layers 1 and 2 together by melting and forming discrete, spaced-apart
bond points between the fibres of the two layers. The thermoplastic,
polymeric, organic material can also be used in other finely divided solid
forms, e.g. in form of fibres.

As explained above, the bridges which form these bond points can
involve patrticles of hydrogelling material and odour control material.

The quantity of thermoplastic, polymeric, organic material in finely
divided solid form distributed and mixed with the hydrogelling, absorbent
material can be between 5 g/m2 and 180 g/m2.
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points between the fibres of the two |ayers. The thernoplastic, polyneric,
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hydrogel | i ng, absorbent material can be between 5 g/nferr] and 180
g/nmerr]. 12 The

t hernopl astic, polyneric, organic material in finely divided solid form can

EL 21; 22 f[ate)lr Iysbe rrellelthHrrrmplaﬂmer palymeric worganic mateyriab i ﬂhélyftﬁflﬂeﬂl ddfidt het he

fibrous I aytef&r:"gﬁa{%gd1 %;Eé;f padwflbceu %raengﬁg @h’ﬁé}ﬁ}ﬂ{g @%ﬁ@g tﬂPgCtBQ F?'T?f&

absor bent naith the caacaqter@tw@oqfr theoathes| carapenents of thedayéredestruttsire,

t her nopl ast i ristics

such as to eq’g %*Pﬁ‘é”ﬁ'sgé%saﬁ"‘!ﬁc?“‘ﬁ‘a‘E‘*ﬁ?*é?%l?J*H’PEPEMW‘%ese

preferred c bent ﬂ@t@gaﬁaﬁf‘%e rﬁ%d‘:ﬁ? ral t"ﬂé?erﬂégl as h%fe arel yiher i c

(()lr\/l ggn: c mat ethemhoplasfm rpelymshqrM tlﬁ@haﬁnﬁpfrg]sh?évégﬂl.ﬂd Icgafédwns [1%0/ ) 16
: e ne er.condi tions :

of at | east %H slg’ %e{#'gg?éﬁ&%ﬁ??ﬂjpﬂgéé& g’ @F% “ﬁ and even nore

preferably at Ieast 60.9/10 m n. If the layers 1 and 2 are nade of ‘a

dry-formed short ‘Fﬁé #n‘é? ré&%h‘éré@éﬁéﬁd? ?ad Be'a%hfga%fdeéyggltﬁ gﬁ%ﬁy@

t her nopl ast i c,

hi gh- densi tP%WF‘?@Fh?TW Wﬂ%ﬁ"ﬁ'asﬂ ﬂﬁ!ﬁ\'i/cﬂ‘ ﬁglﬁﬂi@ f@rmab%wng@meﬂ fewns,
characteri zagdéy (M. m) te\iahmed rbyemeq&swpmeﬂ%a m 1@381185 uriderdonditidnae

quantity di stdds84s>ar bf leaet 35 G iRl Preterabiy &t ieast 408/55 whin, and even

more preferably at least 60 g/10 min.

If the layers 1 and 2 are made of a dry-formed short cellulose fibre
material, it is preferable to use a thermoplastic, polymeric, organic material
composed of particles of high-density polyethylene with maximum

_dimensions of about 400 microns, characterized by a melt flow index of
about 50 g/10 min, of which the quantity distributed is between 12 g/m2
and 90 g/m2

The continuous, web-like, layered absorbent structure 14 may aiso
be formed by two different fibrous layers or may comprise more than two
fibrous layers, and consequently more than one intermediate layer formed
by the mixture of particulate material, e.g. particles of hydrogelling,
absorbent material and of odour control material, and particles of
thermoplastic, polymeric, organic material.

Of course, provided that a particulate material is actually comprised
between containing layers, any of the absorbent gelling material, odour
control material, or thermoplastic, polymeric, organic material in finely
divided solid form comprised in a preferred layered structure made
according to the present invention can be in a form which is different from
the particulate form. For example, the absorbent gelling material can be in



The continuous, web-1like, |ayered absorbent structure 14 may al so be forned
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predeterm ned intervals along the continuous structure 14; as shown in
Figure 3, the cuts are nade
As illustrated in Figure 3, individual layered absorbent structures 12

of the desired length can be cut from a continuous, web-like, layered
absorbent structure 14 of the type described above by means of cuts
made in designated cutting regions 18 situated at predetermined intervals
along the continuous structure 14; as shown in Figure 3, the cuts are made
in a direction transverse to the direction of feeding of the continuous
structure 14 to the production line, which is indicated by an arrow and
corresponds to the longitudinal direction of the continuous structure 14.

Prior to the cutting step a low molecular weight, natural or synthetic
thermoplastic material 16 is applied in liquid state to a surface of the
continuous structure 14 over said designated cutting regions 18; the
thermoplastic material 16 must be capable of impregnating the continuous
structure 14 in its entire thickness, and as it sets after it has been applied,
it joins the superimposed fibrous layers 1 and 2 in said designated cutting
regions 18, and at the same time entraps the particulate material 6 and 9
which is comprised between the fibrous layers 1 and 2. When the
transverse cut is subsequently made in each designated cutting region 18
the particulate material 6, 9 cannot escape from the cut edge of the



in a direction transverse to the direction of feeding of the continuous
structure 14 to the production line, which is indicated by an arrow and
corresp 44620t € | Ongi tudinal direction of the continu0ﬂ§1&$§ﬂﬁﬁﬂye 14.
Prior to e cutting step a | ow nol ecul ar wei ght, natural or synthetic
thernoplastic material 16 is applied in liquid state to a surface of the
continuous structure 14 over said desigﬂéted cutting regions 18; the
thernoplastic material 16 nust be capabl e of inpregnating the continuous
structure 14 in its entire thickness, and as it sets after it has been
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As shown in FIG. 3, each designated cutting region 18, indicated on
the continuous absorbent structure 14 by means of a shading, can have an
-approximately rectangular form extending over the entire width of the
continuous absorbent structure 14 and having a certain length in

longitudinal direction.

The length in longitudinal direction of the designated cutting regions
18 where the thermoplastic material 16 has to be applied, and the position
of each cut within each designated cutting region 18 must be so arranged
and synchronized that each cut occurs preferably in the middie of the
respective designated cutting region 18. The surface of the continuous
structure 14 interested by the application of the thermoplastic material 16,
that corresponds to the surface of each designated cutting region 18, must
be kept to a minimum in order to reduce the possible influence of the
applied thermoplastic material 16 to the absorbent capacity and to the
softness of each resultant individual layered absorbent structure 12, while
still performing the intended joining action of the fibrous layers 1 and 2 and
the entrapping action of the particulate material comprised therebetween.
A suitable length for the designated cutting regions 18 in a continuous



conti nuous absorbent structure 14 and having a certain length in
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thernoplastic material 16, that corresponds to the surface of each
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. softening point, as measured according to the ASTM Method E 28-67, is
preferably lower than 120 °C, more preferably lower than 100 °C, most
preferably lower than 85 °C. For individual web-like layered structures
used as absorbent cores in disposable absorbent products it is preferred
that the softening point of the thermoplastic material 16 is not lower than
about 50 °C. The viscosity at 130 °C is preferably lower than 0.05 Pa-s,
more preferably lower than 0.02 Pa's, and most preferably lower than

0.01 Pa-s.

The setting time of the thermoplastic material 16 should be fast
enough to allow a quick setting after the application of the thermoplastic
material 16 to the structure 14. Thermoplastic materials 16 having the
preferred characteristics in terms of viscosity and softening point usually
have an extremely fast setting time once the temperature of the
thermoplastic material 16 drops below the softening point, and this can
also affect the capability of the thermoplastic material 16 to impregnate a
substrate where it is applied, e.g. the layered structure 14. A suitable
measure of the sefting time of a thermoplastic material 16 can be
expressed in terms of the temperature range in which the viscosity of the
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thickness of the substrate itself, can be preferably not lower than 20 °C
below the softening point of the thermoplastic material 16.

The thermoplastic material 16 can be applied in an amount ranging
from 10 g/m2 and 120 g/m2, preferably from 35 g/m2 and 85 g/m2, most
preferably from 45 g/m2 to 75 g/m2.

Viscosity, setting time, application temperature, and quantity for the
thermoplastic material 16, and temperature of pre-heating for the substrate
can be varied according to the characteristics of the substrates that
constitute the continuous, web-like structure where the thermoplastic
material 16 has to be applied, particularly in terms of basis weight and
thickness of such substrates, and the right balance among all those
different parameters within the preferred ranges can be easily defined by
the man skilled in the art.

For example a thicker and heavier substrate will require a
thermoplastic material having a lower viscosity at the temperature at which
it is applied, and a pre-heating of the substrate up to a higher temperature,



heating, or of heated rolls, up to a tenperature that, depending on the

t hi ckness of the substrate itself, can be preferably not |ower than 20
[err] C v osie46ke softeni ng point of the thernoplastic nat @®OTAIS92231813

The thernoplastic material 16 can be applied in an anpbunt ranging from 10
g/nerr] and 120 g/ n2, preferably from3p7rg/nerr] and 85 g/nferr], nost
preferably froma45 g/nferr] to 75 g/nferr]. Vi scosity, setting tine,
application tenperature, and quantity for the thernoplastic material 16,
and tenperature of pre-heating for the substrate can be varied according to

the char act eid cdmpairedf tol e ceRidiidl Ruirea’oy 8 Athhbt iBpidSutREatg U0US,

web-like structure where the thernoplastic nater € applled
particularly in terms of basis weight and thickness of such substrates, and
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preferred a? t he rg;ggmstlc terial 16. Mcrocrysta ne naphteni c waxes

are usually W§Sptraf fi ni c waxes for the scope of the present
I nvention since they generally have a suitable setting tinme and are softer

h lid h f f th
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in FIG 2|sf to a prod tlon |neo asanltarfy sal structure
having a wi &?ﬁ ary mphﬁ\ ysiwreshaving a width of 70 mm and an overall

thickness of 1.5 mm, and comprising:

o a first layer formed from a resin bonded air laid web of cellulose fibres
60 g/m2;

o an intermediate layer formed by a mixture of 63 g/m2 of particles of

" absorbent gelling material, 61 g/m2 of particles of zeolite, 88 g/m2 of
particles of silica, and 40 g/m2 of particles of polyethylene;

o a second layer formed from a resin-bonded air laid web of cellulose
fibres 60 g/m2.

_ ~The two continuous lines of adhesive comprise two lines of hot-melt
adhesive approximately 2 mm in width.

The thermoplastic material 16 is a naphtenic wax sold by Witco
Holland under the tradename Witcodur 263 and having a viscosity at
130 °C of 0.0087 Pa-s, a softening point of about 80 °C, and a setting time,
expressed as explained above as range of temperature, of 14 °C. The
wax is applied at designated cutting regions 20 mm long situated at
predetermined intervals of about 207 mm along the continuous web-like
structure 14, and oriented orthogonally'with respect to the direction of
feeding, the designated cutting regions extending over the entire width of



thickness of 1.5 nm and conprising: o a first layer fornmed froma resi-n
bonded air laid web of cellulose fibres 60 g/nferr]; o an internedi ate
| ayer forned by a m xture of 63 g/nferr] of particles ofpcrrusesnsient

gel |i nWOVHH2%| 61 g/nferr] of particles of zeolite, 88 g/nferr] of
particles of silica, and 40 g/nferr] of l8articles of polyethylene; o a

second | ayer fornmed froma resin-bonded air |aid web of cellul ose fibres
60 g/nferr]. The two continuous |ines of adhesive conprise two |ines
of hot-nmelt adhesive approximately 2 nmin w dth. The t hernopl astic
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orthogonally with respect to the direction of feeding, the designated
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of feeding. Individual |ayered absorbent structures 12 that are 207 nm

wbsar bent ol errent dNF AN BUHNE BtbaiEENt cSf the . methp b e Bresent
invention the designated cutting regions 18 of the continuous, web-like,
layered structure 14 can also be heat crimped immediately after the
application of the wax composition, and prior or at the same time of the
cutting step. Preferably the crimping is performed onto the continuous,
web-like layered structure 14 on the same side of the application of the
thermoplastic material 16. The crimping helps the thermoplastic material
16 impregnate the containing layers, and at the same time the
thermoplastic material 16 itself performs a smoothening action, therefore
avoiding possible breaking of the containing layers during the crimping
step.

Figure 4 is a simplified diagram of a process for producing a
disposable absorbent article, e.g. a sanitary napkin, that uses as
absorbent element an individual layered absorbent structure 12 obtainable
from a continuous, web-like, layered absorbent structure 14 fed as a
semi-finished product.

The reel 20 supplies the continuous, web-like, layered absorbent
structure 14 to the production line; the structure 14 is pre-heated by hot
rolls 22 and immediately after a thermoplastic material 16 is applied at
designated cutting regions 18 by means of an applier 24. The continuous



In an alternative enbodi nent of the nethod of the present I nvention
the designated cutting regions 18 of the continuous, web-1iKke,

| ayer ed worsr4awe 14 can al so be heat crinped i nmedi at el y RETESI7(2A813
application of the wax conposition, and prior or at the sane tinme of the
cutting step. Preferably the crinping is Yerformed onto the continuous,
web-1ike | ayered structure 14 on the sane side of the application of the
thernoplastic material 16. The crinping hel ps the thernoplastic materi al
16 inpregnate the containing | ayers, and at the same tinme the

t her (rjr_DpI asti s_trulatwei-‘m islthert eat mtodndividual dayeredtdtsvrbentstrictires hergf ore
avoi di ng posgi reaki. 0. Al ers ring the cr.inplng
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n, and
structure 14 to the production.line: the structure,14 is re-heatég by hot
rolls 22 and air?rrﬁﬂﬂ?% @'rf‘fi#?g?th&rt‘ﬁ%q rﬁi‘gl alopg.angerimetar a3k a sulting 88" at
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19 structe iy , g4t into individual |ayered absorbent structures
12 at the cuﬁcﬁwéﬁg{%{#égﬁ&zgﬁ and the individual structures 12 are

scattered in the direction of the production line and then fed to an

assenbly station gfim Stitiod i gggé 2 h Chtd Vi ous
backsheet 30 ,are S@lﬁ)éil i"ih fr(gmngglgf P frP 4é§€ggt§?€ne‘{dr#§%§ée@{ag%sheet

28 and the b oradyctan '%QPM?%?JE?%Rﬂgi%Af’GDQIt 81Guliing, skation26, or,
t her ebet ween alterratively, f theactipnging retdtibnocdrmdie danebrpotatat Oimgo aheetutiiger at
conpr 1 51 ng- agiatnt Wilel e ffte ou Aeticfh BBt Aot Bind Bnimeine snown
in Figure 4, atthe samertdveporated into the production |ine between the
applier 24 and the cutting station 26, or, _

While the process and the product of the present invention have
been described in association with a continuous, web-like, layered
structure having three distinct layers, it can be also applicable to different

- continuous layered structures, e.g. to structures having a different number
of superimposed layers, or, alternatively, to another known type of
C-folded absorbent laminate consisting of a single fibrous layer folded
twice on itself and sealed by means of adhesive along the overlapping
longitudinal side margins; the particulate material, e.g. absorbent gelling
material and odour control material, is comprised therebetween. The
particulate material and the superimposed portions of the fibrous layer are
bonded together by means of sprayed adhesive. This type of structure is
typically made on the production line of a sanitary napkin, rather than
being produced as a semi-finished product to be subsequently fed to the
production line. It does not have loss or spillage of particulate material
along the longitudinal edges, but still has this problem when it is cut in
transverse direction in the production line in order to form the individual
layered structures that are to be incorporated in the sanitary products.

In an alternative embodiment of the present invention the process



alternatively, the crinping station can be incorporated into the cutting
station, which therefore would performboth actions of cutting and crinping
at the labIBE Wil e the process and the producichiisdrigsiar esent

i nvention have been described in association with a continuous, web-Iike,

| ayered structure having three distinct Jeayers, it can be also applicable
to different continuous |ayered structures, e.g. to structures having a

di fferent nunber of superinposed |ayers, or, alternatively, to another
known type of C-fol ded absorbent |am nate consisting of a single fibrous

| ayer folded tw,ce,on itself and seale means,of . adhesiye al qong the
oot | appi ng PO b besd B prodhe ghavitual bEreR Rleafes fot iBrin ey
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of struct ur §ande jpineshby $heprrvious appligatiomefithetheimeplastiamaderialovernapki n,
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fed to the ‘ﬁﬂ%&’?oﬁgﬁg‘?ﬁl PG tediofy, TS pRIEFING Sty ul. B GBAN 1Y
parti cul at e /ARSYEISE a itudinal grtions-nal edges, but still has this

problemwhen it is cut in transverse direction in the production line in
order to formthe individual |ayered structures that are to be incorporated

in the sanitary products. I'n an alternative enbodi nent of the
present invention the process
20 can al so be used to produce individual |ayered structures cut froma

| arger structure by neans of |ongitudinal and transverse cutting |lines
defining respective designated cutting regions. The individual |ayered
structures can be joined by the previous application of the thernoplastic
material over the entire designated cutting regions, i.e. along the entire
cut, in both transverse and | ongitudinal directions.



21 What is clainmed is: 1. A process for manufacturing individual

| ayered structures conprising the step of: a) providing a continuous

web- | i kgyd agiefs@sl Structure, said continuous, web- | i ke pagarsse2sgis uct ure
havi ng desi gnated cutting regi ons and conprising a particulate materi al
between containing |layers, at |east one ,; of said layers being perneable
to liquids; said process being characterized in that -i.t . further..conprises
in‘the following order the steps of: b) applying a thernDBﬂistlc mat eri al

in liquid state to said continuous web- | i ke Iayeum ll' mmlﬂmr at

| east part ted cutting regi ons
t her nopl ast ﬁhh'%g e?'ggﬁégn%w des sai d contai ning I ayers i n"said at I east

part of said designated cutting regions with a j 0i ni ng neans,
al | owi ng sai the %H S
cont i nuous V\gb | ik gégére S ruc%ﬁlrlgﬁgr%ﬁ@g}dé%gg?&nat dtes ﬁrﬂgrlsmggi ons

to provide daestep@fvi dual |l ayered structures. 2. A process according
to claim 1, characterized in that said thernoplastic materi al corrpri ses

natural or s nt hetlc ol yne ] s t her avi ng .the f | | owi ng
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| ower than 0.00fpajdlayprs belng permeable to liquids;

said process being characterized in that it further comprises in the following
order the steps of:

b) applying a thermoplastic material in liquid state to said continuous
web-like layered structure over at least part of said desighated cutting
‘regions, so that said thermoplastic material provides said containing
layers in said at least part of said designated cutting regions with a
joining means,

©) allowing said thermoplastic material to set, and

d) cutting said continuous web-like layered structure in said designated
cutting regions to provide said individual layered structures.

2. A process according to claim 1, characterized in" that said
thermoplastic material comprises natural or synthetic polymers, or mixtures
thereof, having the following features:

o a softening point, as measured according to the ASTM Method E 28-67,
lower than 120 °C, preferably lower than 100 °C, more preferably lower
than 85 °C;

o a viscosity at 130 °C lower than 0.05 Pa-s, preferably lower than
0.02 Pa-s, more preferably lower than 0.01 Pa-s;



0 a tenperature range in which the viscosity changes between 0.05 Pa[err]s
and 0.35 PaJerr]s which is greater than 5 [err]C, preferably greater than 7

[err] C, preferably greater than 10 [err]C 3.
accordi %0?’539‘{{%‘{/ preceding ctaim characterized in that s?ﬁ%@?‘?ﬁ%l astic

material is a wax ¢ b rablyy a mcrocrystalline naphtenic wax.
4. . A process accorﬁﬁﬂ‘ﬁmﬂﬂﬂﬂﬂmedi r?é claim characterized in that said
j 0i ni ng nmeans const S . A process according to any precedi ng
claim characterized in that said containing |ayers are fibrous |ayers,

preferably absorbent fibrous |ayers. .6. ., A process according_ to any
precedi ng” cPainteRsrature range; it Which the viscaogity; changes Betwaear DA% Raisd
C(ﬁnt i nu?)us wehartd B35 Paes athich isugtaster tﬂagﬂﬂ °g, prefarably’ %l‘é’dtl fn tPQﬁ 755%,(1

t her nopl asti c e | | to,5akd continuous web-1ike |ayere
structure at @"ﬁh@@@h{@gﬁf’%@?&gy@r nsversely with respect to said
given direction, over the entire width of said continuous web-1|ike |ayered

structure. a7. | recedi jc I i zed
n that 11 Por ¢ i PRIBSEBbaRAy f By e BRMing AR cRArsiBhER ot el
web- | i ke | athereppiasticc material jsoa wax: sempppitiopafreferablysai micreesysialinest i c
mat-erial . Qaphtehi®waxess according to claim 7, characterized in that the
tenperature of said pre-heating of said continuous web-1ike |ayered
structure is not lower than 20 [err]C bel ow the softening point of said

t her nopl ast dc nathepicziess agcording o any preeeding dlaim, toharante fized idihag saidai M
characteriz | L ok astic material is applied in an anount
bet ween 10 Eﬁwgrr{r" a{é?lg%gt(!}h{gé erlrl'], preferably between 35 g/nferr] and 85
g/nmerr], nost preferably between 45 g/nferr] to 75 g/nferr]. 10. An

i ndi vi dual lsayer @fpfdiceds decerdifgé anlyHiededing disit, ¥rdrd@bAzéd n that said
containing layers are fibrous layers, preferably absorbent fibrous layers.

6. A process according to any preceding claim, characterized in that
step a) is done by feeding said continuous web-like layered structure along a
given direction and said thermoplastic material is applied to said continuous
web-like layered structure at predetermined intervals transversely with
respeét to said given direction, over the entire width of said continuous
web-like layered structure.

7. A proceés according to any preceding claim, characterized in that it
further comprises the step of pre-heating said continuous web-like layered
structure prior to the application of said thermoplastic material.

8. A process according to claim 7, characterized in that the temperature
of said pre-heating of said continuous web-like layered structure is not lower
than 20 °C below the softening point of said thermoplastic material.

9. A process according to any preceding claim, characterized in that said
thermoplastic material is applied in an amount between 10g/m2 and
120 g/m2, preferably between 35g/m2 and 85g/m2, most preferably
between 45 g/m2 to 75 g/m2,

10. An individual layered structure comprising a particulate material



cont ai ned between containing |ayers, at |east one of said |ayers being
pernmeable to liquids, said individual |ayered structure being cut froma

| arger Wossn462®e and joined along said cut, said indivi duBFTUSJERISES
structure being characterized in that it further conprises a thernopl astic

materi al applied alon id cut, said thernoplastic

mat eri al providing saﬂmmnmmmmmers W th joining neans in the region

of said at |east part of said aut swhere it is applied, said thernoplastic

mat eri al havin ﬂ% the following features: o0 a softening point, as neasured
@
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An individual 'l ay re accor |ng 0 anyo e of
char act eri zdgatureéshat said thernoplastic material is a wax conposi tion,
preferably a mcrocrystalline naphtenic wax. 13. An individual |ayer ed

structure accordi t.o anyone of clains 10 tp 1 ch n_t hat
251 0] 01 i ap mestening Halith 65 Tmeasdied agepring (d the A5tk Method a8 er,
structure accolsWwegtiany 420 °Cl, prefurablyliower than 10 ChRré 28efdrablyhidweiai d
cont ai ni ng | ay b Sn @ge,dl brous | ayers, preferably absorbent fibrous |ayers.

o a viscosity at 130 °C -lower than 0.05 Pa-s, preferably lower than
0.02 Pa-s, more preferably lower than 0.01 Pa-s;

o a femperature range in which the viscosity changes between 0.05 Pa-s
and 0.35 Pa-s which is greater than 5 °C, preferably greater than 7 °C,
more preferably greater than 10 °C.

11.  Anindividual layered structure according to claim 10, characterized in
that said thermoplastic material comprises natural or synthetic polymers, or
mixtures thereof,

12. An individual layered structure according to anyone of claims 10 to
11, characterized in that said thermoplastic material is a wax composition,
preferably a microcrystalline naphtenic wax.

13.  An individual layered structure according to anyone of claims 10 to
12, characterized in that said joining means constitutes a seal.

14.  An individual layered structure according anyone of claims 10 to 13,
characterized in that said containing Iayers are fibrous layers, preferably
absorbent fibrous layers.



15. An individual |ayered structure according to anyone of clains 10 to-
14, characterized in that said cut conprises a first pair of opposite side

mar gi n econd pair of- opposite side nmargins orientpegnasotysisantial |y
Y83l

transv thr to said first pair of opposite side nmargins, said
t her nopl astic materﬁgmﬁ uﬁu Imm al gag sai d second pair of opposite
side margi.ns. 16. |, |"¥&yered structure according to anyone of

claims 10 to 15, characterized In that it conprises first and second
fibrous layers and an intermedi ate |ayer conprising a particulate materi al

di stri but edyget VRANNARIA) 1apéred Siriled helloRliRg ol e of Ydimshi§'pgRd! At e
| ayer also conprising.a therfoplastic polyneric material in Tinely drvided
sol i d form 14arBatacshizad inthat sald, et icomnrisas al firsh painof yoppositaceideol i d

form bondi nehapging dnd &t sédtshds paRTeF pPosies sidey Aafgingdsidied subbtantidly

I ndi vi dual Ia%sered Ft“{ﬁture gfgordl.ng. to claim1b, _gghar. cterized i1 n,that
said first GAueEsel withLEspect 1o sald dirstRairel SRROSIR $96 renrins. 48| ayer
lateral |y ftivemnoplasticcnaterial bping appliehalosigt saidisgeond ipziimesf oppokilensitbat
said first ﬁ‘ggj iﬁgcond fibrous |ayers are seal ed together along said first
pair of opposite side margi ns by neans of continuous |ines of adhesive.
18. An individual |ayered structure according to anyone of clains 10 to

amount bt e 107 ‘“sgg%a'%kﬂféﬂssﬁﬁi%w‘ﬁ%?éi%xdﬁéf&éééﬁ%?ﬁ Be and
85 g/ nfer rw%g faa% dd Itsabgt‘iﬁé@gﬂ @’FL”FGBrﬁeQQS‘d?@B/@Pﬁ{'%YﬁF.a"d gmg. A
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or obt ai nedis ¥ bEETd HTAK Sevis; s TintmeRiats Jove slpoeafprisig a° 1*
thermoplastic polymeric material in finely divided solid form, said
thermoplastic polymeric material in finely divided solid form bonding said first
and second fibrous layers together.

17.  An individual layered structure according to claim 16, characterized in
that said first and second fibrous layers extend beyond said intermediate
layer laterally forming said first pair of opposite side margins, and in that said
first and second fibrous layers are sealed together along said first pair of
opposite side margins by means of continuous lines of adhesive.

18. An individual layered structure according to anyone of claims 10 to
17, characterized in that said thermoplastic material is applied in an amount
between 10 g/m2 and 120 g/im2, preferably between 35 g/m2 and 85 g/im2,
most preferably between 45 g/m?2 to 75 g/m2.

19. Adisposable absorbent article comprising an absorbent element
comprising an individual layered structure as claimed in anyone of claims
10 to 18, or obtained by a process according to anyone of claims 1 to 9.



