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A LAYERED. ABSORBENT STRUCTURE The present invention relate 5 0i3-0
| ayer€d, absorbent structures constitut ed by fi brous | ayers with

(yhydr ongj gagoﬁ,hgor bent material . pcr/U593/06128

. ' A LAYERED, ABSORBENT STRUCTURE

The present invention relates to layered, absorbent
structures constztuted by fibrous layers with particles
of hydrogelling absorbent material.

The structures may be used as absorbent elements in
disposable absorbent articles such as sanitary towels,
dressings, babies' nappies and the like.

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 internally
80 as to prevent -leakages and must also have a good
capacity to retain the fluids when subjected to the
normal pressures of use.

Absorbent elements made mainly of hydi:ophi.lic fibrous
material such as, for example, pads of cellulose
fibres, layers of v'radding, or the like generall'y' have
sat:.sfactory characteristics ‘as regards their
la.qu:.d-absorpt:.on rate and can distribute the liquz.d
effectively within them but are very in_effect:.ve from
‘the point of view of retention when subjected to the
normal pressures of use. | |

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

Hydrogelling absorbent materials, commonly known as
superabsorbents, are polymers which can swell up and
absorb large quantities of liquid, particularly water,
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The,st?uctures may be used as absorbent elenents in di sposabl e absorbent
artictes such as sanitary towels, dressings, babies' nappies and the |ike.

Di sposablﬁ gfdaqnt articles are well known and all have abspCbass93/06128
el ewents for sor bi ng and retaining body fluids; .an absorbent el enent

must be able to acquire liquid rapidly ahg to dlstrlbute it internally so

as to prevent bpakeges #8daMidlssdrS@xtent,d WM CAPAGELY Lo retain the
f1ui ds when subjected'to the normal pressures of use. Absorbent el ements

made mai nly of hydrophilic fibrous material such as, for exanple, pads of
cel I ul ose f|breaeylayebshabgmumﬂ @g;ﬁmtdﬂatlpﬂﬁpérﬁyﬁeﬁiﬂ e retain

sati sfactory I rlstlcs their _|iquid; absorptlpn rate
and can distrib fiﬁé aﬁ3§ﬁwﬂﬁ§%f%ﬁﬁrﬁﬁ?i?&ﬁ?but°%}% g\kQ y*
i neffective froharbetpunstluh vtbeiof useennloabwbememubjedéménte t for
nor mal pressurg§sggsggie absorbent articles has been proposed for
' some time. '

The high absorptioh capacity of superabsorbents is not,
however, combined with similarly rapid absorption and
this may adversely affect the performance of absorbent
articles incorporating these subs;ances.

In fact, superabsorbents may give rise to a phenomenon

It defined as "gel blocking"; when a particle - of

% superabsorbent is in contact with the liquid, its

§ external surface starts to ébsorb'the'liquid and swells -
up obstructing the transmission of the lzquld into the

particle itself; the 1iquid can penetrate further into

the still-dry core of the particle only by means ‘of a

very slow diffusion mechanism. '

This phenomenon maf prevent full use being made of tﬁe
large absorption capacities of superabsorbent
substances. '

'.Leaving out of consideration the type of superabsorbent
material and the shapes and sizes of the particles,
"gel blocking™ is generall& encouraged by the formation
of agglomerations of superabsorbent particles within
the absorbent structure, which may occur either before
use, when the particles are still dry, or during use,
when the particles start to absorb the liguid and swell
up. : ‘
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The. use of hydrogelling absorbent materials in combination with
_hydfophlllc fibres in order to increase the absorption and retention
cagaci ties of the absorbent el ements is known. Hydrogelling 3gEgguse’é612s
materi al s <&8#ﬂﬂm known as superabsorbents, are polymers which can swell
up” and -absor b Iarge quantities of liquid; partlcularly wat er,

2 In any case, with the use of hydrogelling absorbent
materials, it is possible to produce absorbent elements
which contain less hydrophilic fibres for a given
absorption capacity and which consequently have smaller
dimensions, particularly widths, than conventional

absorbent elements made of fibres alone.

% Structures have been formed in which the fibres and the '
i particles of hydrogelling, absorbent material are
disposed in separate, generally very thin, superposed
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 hydrogelling absorbent material are incorporated in’
the structure in various ways, are known in the art.

In layéred structures which are formed dry, the at
least two fibrous layers are bound together solely by
the intertwining of fibres and the particles of
hydrogelling absorbent material between them are held
in position by the two fibrous layers joined together;
a better connection between the fibrous layers can be
achieved by subjecting the structure to an embossing
process which encourages the fibres to intertwine by
causing slight felétive.slippage between the layers; a
solution of this type is described, for examp1e, in Us
patent 4 578 068. )

Alternatively, the layered structure may be formed damp
by the application of water, or preferably steam, and
pressure; the cénnectiqn between the fibrous layers is
achieved mainly by wvirtue of the particles of
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or also, to.a | esser extent, body fl uids. They al so have the particul ar
property that they retain the fluids even under noderate pressure; owing to

t hizs chara (?%I%g their use in absorbent el enments for di spopehyese3/o6128
absorbent ©%has been proposed for some-tine. The high absorption

capaC|ty of superabsorbents is not, however,qconbined with simlarly rapid
absorption and thiy&!ﬁ”ﬁi}émwj,sehhs%frbeﬁ&: th&t@eia0r R ¢h ObedbRie’ PERLcky

articles incorporatjn hese su ta er abs rbents nay
e Bsdeh ofe oHLEEGS

give risetoap fYeESeparticle
of superabsorbent is in contact with the liquid, its external surface

he  Squra Tare ATl neb e 2ades | enuP sBSIpEd No LD SLB1aT AR Ping!
: fibrous layers may separate, for example, along their
edges, leaving the particles of hydrogelling absorbent
material free .to_ slide between the surfaces of the
layers.between which they are included; the particles
of hydrogelling absorbent material méy thus become
concentrated locally thereby encouraging, and possibly
aggravating, the establishment of the "gel blocking”
phenomenon in use, and may also escape from the edges.
of the structure, in any case reducing the absorption

capacity of the structure.

Another solution for the formation of a layered
absorbent structure provides for the use of an
adhesive, for example, of the hot melting type, applied
to the surface of one of the fibrous layers with the
dual purpose of bonding the two fibrous layers together .
and  simultanecusly fixing the - particles of
superabsorbent material between them, '

The use of aﬁ adhesive may, however, affect the
absorption characteristics both of the fibrous layer to
which the adhesive' 'is applied, - and of the
- superabsorbent particles which come into contact with
the adhesive. '

In genéral, therefore, it is necessary not to use an
excessive quantity of adhesive and consequently not to
eliminate completely the possibility of the loss of

superabsorbent material from the edges of the layered
structure. ' ' '
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t he sti'll-dry core of the particle only by neans of a very slow diffusion
mechani sm This phenorrenon may prevent full use being nmade of the | arge

abgorption cities super absorbent substances. LeayifaiddEiosins
consi deratWQr?MEl@Wype of superabsorbent materi al and the shapegﬁand sl zes

of* the particles, "gel blocking" is gener al | 5y encour aged by the formatlon

of "aggl oneratio f r ent I

structure, whi ckqf?rgy tgxt:ié&ﬁréglé%’ﬁﬁ laﬁecﬁsgﬁs%ggkﬁhe pa‘?‘fh?% €s 3Fe the
dry, or during uwemQWﬁﬁar?FEI dormed ( digeghddt PR héLR RRoduntiovel |
up. line for the absorbent articles in which they are to be

incorporated, since it is not convenient to produce
them independently as semi-finished products.

The problem of the 1loss of hydrogelling absorbent
material along the edges is common to all the’ layered
structures described up to now and has been solved in
various ways in known products; for exampie ¢+ Dby
‘surrounding the structure completely with a layer of
wadding, which involves the addition of a further
elément, or by the use of a single layer of fibrous
material on which the adhesive and the superabsorbent
material are distributed only on a central longitudinal
strip 'and ‘subsequently folding the two side portions so
.that they partially overlap approximately on the
1ong:Ltud:Lnal axis. |

This solution solves the problem of the 1loss of
hydrogelling absorbent material from the edges of the
structure without requiring the presence of additional _
elements but does not allow different materials to be
used for the two fibrous layers. Moreover, it involves
the use of a larger'quantity of material than would be
‘needed simply to superpose two layers of the same width
as the finished product.

There remains therefore the problem of prdviding a
"thin, layered, absorbent structure which does not have
the disadvantages described above connected with the
method of joining together the various layers of which
it is made up and, preferably, of reduc:mg the quantity

of material so as to produce a thinner and lighter
~ structure.
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3 In_aﬁy?case, with the use of hydrogelling absorbent materials, it is
possi bl e to produce absorbent el enments which contain |ess hydrophilic

fi bFes for sorption capacity and whi ch consequently h
di nensi ons, %Hngﬁgﬁé$rly wi dt hs, "t han conventi onal absorbent e|§%§K@§E%§§§”
of fibres al one. Structures have been fornmed in-which the fibres and the

particles of hydr I bsar rial ;are osed arate
General 7 very O ol | SRGecPSR MR IRLELAE! 1RLEAYABROSY {8 SRBALTL Cune
absorption and stability characteristics of thin,
layered, absorbent structures containing hydrogelling,
absorbent material for use in disposable- absorbent

articles.

According to the present invention, this object is -
achieved by virtue. of a thin, léyered, absorbent -
structure having the specific characteristics recited
in the following claims. '

Further subjects of the invention are an article
comprising the structure as well as a method for the
manufacture thereof.

In summary, the invention relates to a thin, layered,
absorbent: structure formed by at 1least two fibrous
layers comprising between them a layer of particles of
hydrogelling, absorbent material, the two fibrous
layérs__ being .- joined together by particles of
thermopiastic, polymeric,'orgaﬂic material distributed
and mixed with the hydrogelling, absorbent material,
and by two lines of adhesive disposed along theﬂ
longitudinal edges of the structure.

Further characteristics and advantages of the invention
will become clear from the description which followsf
given purely by way of non-limiting example, with
reference.to the appended drawings, in which: -

Figure 1 is a perspective view of a thin, layered,
absorbent structure formed according to the present
invention, with one of the two layers partially raised,

Figure 2 is a sectional view of the thin, layered,
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Many particular forns of |ayered, absorbent structures of this type, in
which the fibrous material is represented by one of nore | ayers of waddi ng,
absorbent paper or non-woven fabric, and in which the particlpcTafS93/06128
hydrogelhmogMﬂhQGDbent material are incorporated in the structure in
various ways, are. known in the art. Ih | ayered structures which are

formed dry, theadorbent erdddoss Laxenson’ enlOWThd OBRLEEN o Ob by bY
the intertwining of fibres and the particles of hydrogelling absorbént

materi al betweert’them are held in position.by the two fibrous |ayers joined
together; a better connection between the fibrous | ayers can be achieved by

subj ect:i ng the uge ;10 A & ag t he
fibres to |nter? #%Ebf é%h5|ﬁb%q%£§#1rel qﬁggﬁ%p?ppa €£§8§§3 §§fﬁ€ of

| ayers;{ a sol utithe dthitthi slaygzeds @&ﬁﬂﬁﬂ&&ﬁ ftoruetane| of ithe/Sppesent 4
578 06% Al ter nabiehelivn bR 1y AP s g B dR for med danp

Figure 4 is a plan view of a continuous strip of an
alternative configuration of the thin, layered,
absorbent structure,

Figure 5 is a schematic view of a device for producing -
a thin, layered, absorbent structure according to the
present invention, and ' '

Fzgure 6 is a plan v1ew of a disposable sanitary towel
using a thin, layered, absorbent. structure according to -
the present invention as an absorbent element.

The thin, .layered, absorbent structures of the pfesent
invention will be described herein in relation to their
use in disposable absorbent articles; the articles 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. '

Figures 1 and 2 show a preferred configuration of a
thin, layered, absorbent structure formed according to
the present invention. In_Figure 2, one of the layers

is partially raised to show its construction more
clearly. |

In Figure 1 it is possible to distinguish a first
fibrous layer 1 and a second fibrous layer 2 in the
form of two continuous strips of the same width, which
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by the‘épplication of water, or preferably steam and pressure; the
_conhection between the fibrous layers is achieved mainly by virtue of the

particl es of 4 hydrogel | i nsCT/2S93/06€28
mat eri al wiVORAHUO6 e sticky and act as an adhesive between the fibrous
Iayers.a In neither case is the structufe v%ry stabl e and the

are superposed so that their respective longitudinal
edges 3 and 4 coincide; the fibrous layers may be méde
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 in English, of short cellulose fibres
having a basic weight of between 20 g/m2 and 150 g/mz.

Between the two fibrous layers 1 and 2 there is an
intermediate layer 5 made of a mixture of particles of
hydrogelling, absorbent material 6 and particles of a
‘thermoplastic, polymeric, organic material 7; the
width of the iritermediate layer 5 is less than the
widths of the two outer 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.- |

The two outer fibrous layers 1 and 2 are bonded
together in the central region in which the
intermediate layer 5 is present by the application of
heat and moderate pressure to melt the particles 7 of
tﬁermbplastic, polymeric, organic material present in
the 1ntermediate layer 5, mixed with the partzcles 6 of
-hydrogelling, absorbent material. As can best be seen
in Figure 2, which is a section of the absorbent
structure -taken on the line'AA'.of Figure 1, the-bond
between the fibrous layers 1 and 2 is formed at
discrete épaced-apart points 9 generated by the melting
of the individual particles 7 of hot melting,
Polymeric, organic material; as it melts, the-
polymeric material bonds the fibres of the two adjacent
layers 1 ang 2 together;

In practice, the particles 6 of hydrogelling, absorbent
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fibrous l'ayers may separate, for exanple, along their edges, |eaving the
particles of hydrogelling absorbent material free to slide between the -
surfaces of the |ayers between which they are included; the parti

hydrogel I ng“gbgﬂag‘lﬁ?t mat eri al may thus becone concentrated Iocwﬁsegmmm
thereby eincouragl ng, and possibly aggravatingg the establishment of the

"gel . bl ocki ng" phenanEnomMm i &r ng%@é@%&manﬂseoeacee F;Enﬁgk;&ﬁsle@%% Qf bV‘e

structure, in any case reducin Sor pt1on capacity o
Anot her sol ution fﬁketﬁée?-ﬁ%%tl%ﬁ othe | RP&ELEF IG5 orhenPf st hatt um@lting,

provides for the Lﬁ&lﬁieﬁﬂcadlaz anec fpdtexan,e.ard Whashofem®is i %&atpvp%

applledtothe surface of on theh% us Iayers w th the duadl ;pqse
of bonding the twPSTHRs 1WBrer s Tyet é‘ arﬁﬁ"ﬁsane& ut
t he parficles afbstyetidiby bendnded erthérbet:weebeu.lnqm onl}'hemlm&mal'llqn

adhESi Ve Y homvgec@ééeg§ Lﬁg presence of any non-absorbent material

directly in contact with them.

Moreover, the overall surface areas of the bond points
represent a small fraction of the surface areas of the .
fibrous layers 1 and 2 the absorption-characteristics
of which thus remain almost unchanged. |

Two continuous lines 10 of adhesive are also applied to
. the two sides of the intermediate 1layer -5 on the
longitudinal edge regions 8 of the two outer fibrous
layers 1 and 2 so as to eliminate any further
possibility of particles of hydrogelling, absorbent
material 6 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
reinforcing the connection between the fibrous layers
themselves. ' -

The hydrdgelling material, which is pr‘efeﬁ:'-ably
distributed in.the form of particles 6, may be made of
inorganic or organic substances such as cross-linked
polymers, all known from the prior art.

‘The average dimensions of the pa.rticles' 6, given as a
‘weighted average of the smallest dimensions of the

“individual particles, may be between 100 microns and
800 micronms, |

% The quantity of the hydrogelling absorbent material 6
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absorption characteristics both of the fibrous layer to which the

adhesi ve IS applied, and of t he superabsorbent particles which
cone into cont act with the adhesive.- In general, therefore, it pCT/US93/06128
necessary ndYOI4/UYY 5y excessive quantlty of adheS| ve and consequent|y not
to” eI|n1nate conpletely the possibility of tjge 1 oss of superabsorbent

mat er.i al fro”‘thed%¥¥¥iﬂﬂ¥édﬁidafsfﬁdtﬁérEﬁtékﬁedlate layer 5, together

with the thermoplastlc polymeric orgam.c material 7,
may be between 30 g/m ‘and 150 g/m .

The finely-divided, thermoplastic, polymeric, organic

- material has the purpose of bonding the two fibrous |
layers 1 and 2 together by melting and forming
discrete, spaced-apart bond points 9 between the fibres
of the two layers.

For this purpose, the quantity of thermoplastic,
pblymeric, organic material distributed .and mixed with
the hydrogelling, absorbent material is between 5 g/m2

and 30 g/m2.

The thermoplastic, polymeric, organic material can
preferably be melted at a temperature such as. not to
interfere with the lcharaci-:eristics of the other
components of the layered structure, particularly the
fibrous "layers and the hydrogell_!.ing, absorbent
material; moreover, it must  have fluidity
characteristics such as to enable the bond between the
fibres to be formed 'rapidly; in other words, when it
melts, the individual particle of thermoplastic
polymeric organic material is interpenétrated by fibres
belonging to both the fibrous layers and when it
subsequently éets, it forms a single bond point between
the two layers 1 and 2.

It has been found that these preferred characteristics
-c.an be achieved by a thermoplastic, polymeric, organic
mater:.al 7 having a melt flow index (M.F.I.), evaluated
by the ASTM method D 1238-85 under conditions 190/2.16,
.0of at least 25 g/10 min., preferably at least 40 g/10
min, and even more preferably at least 60 g/10 min.
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For thi'sireason, |ayered absorbent structures of the type described are

f or med dlrectly on the production line for the absorbent articles in which
they are:to be incorporated, since it is not convenient to prod

i ndependent nyoa?é/ﬂg -fini shed products. The problem of the | g‘i”o Slo6128
hydr ogel lti ng absorbent material along the*edges is common to all the

| ayered gtructures described up to now and hes been solved in various ways
in knowt producfl€; the otayerxanyd eandby2 sare omaden®f henstaiilEilaid short

conpletelfy with a wa Ive 4 he It f ag._..
further ﬁ/errent c'ei%ﬁio%fg usg}'&&a Si ng{b*{%f f| bl?%%s rr%%%& al f%’ﬂnd
whi ch t het adhesi v’é’aﬁﬁé}cﬂﬂérsh‘perﬁsﬂflel? lemat 9| alusz%e @i st thexmeplasticpn .
a centralg | ongi tugbmﬁinestlel P @ﬁéaﬁ!és%@%ié{lfQbﬁb&%eﬁheof“@a&‘tq_%],%%rtéfns

so that thke art| al overl a roximately op the | ongitudinal axis.
y P ha ydensz.t pg;pl.yethmi ey w:gth maxz.!l'ﬁlm dimensions of

about 400 microns, characterised by a melt flow index

of about 50 g/10 min., of which the quantity
distributed is between 5 g/m ‘and 15 g/m . '

Surprisingly, it has been found that the apparent
contradiction due to - the incompatibility of
polyethylene,' which is typically hydrophobic, and
cellulose fibres is in fact translated into an
advantage; in fact, it may be assumed that, during the

" heating of the structure, the melted pd;yethylene'
paréieles can rapidiy incorporate the cellulose fibres
belonging to the two adjacent layers by virtue of the
desired characteristics expressed in terms of the melt
flow index, but does not interpenetrate the fibrous
mass further, and thus creates discrete and
well-defined bond points betweenlthe_layers, any effect
of the polyeﬁhylene on the characteristics of the

' structure in terms, for example, of its absorption
Capacity, being limited to a maximum extent.

The thin, layered, absorbent stfucture of the present

._invention may also be formed from two different fibrous
| "13Yers Or may comprise more than two fibrous layers,
"and consequently more than one intermediate layer
fQIMed by the mixture of particles of hydrogelling,
‘ gysorbent material and particles of thermoplastic,
RQlymer ic, organic material .

_ In any case, by virtue also of the continuous lines of
adhesive disposed between the fibrous layers on the
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Thi s. §e§ution' solves the problem of the loss of hydrogelling
absorben} material fromthe edges of the structure without requiring the
presence:of additional elenents but does not allow different napgki

be used §or WOM/OWSY i br ous l-ayers. Moreover, it involves the uis’gﬂﬁéﬁléﬁzs
| ar ger q;antlty of naterlal t han woul d be ne ed sinply to super pose two

| ayers of the sang % el he f|n| he ct There rﬁ? ins therefore
t he probfem of pr(f\? é'eT r%%ﬁ’f"@??u‘yf BRf¥antothe
not have gt he di sam&i@ﬁ&ttesmtbedadbof@mumgecm witkerhedimtieodlafer
j oining goget her tdhepvard syersedd WHEh 1dnd ¥pP &4 pr er

of reducigng the quantlt %&mﬁrléﬁ So as to n%dﬁ‘ggggathl nn‘ges Ilgﬁ% ,
structurd. structure, the structure has the further advantage than
it can be produced separately and stored as it is, for
example, as a continupus strip rplled in the form of a
roll 1, shown in Figure 3,.which can subsequently be
used on the production line for disposable absorbent
artlcles, " for example, sanitary towels, which

incorporate the structure as an absorbent element.

In an alternative configuration, shown in Figure 4, the
thin, layered, absorbent structure of 'the present
invention comprises longitudinal edge portions 8' which
are particularly wide and extend laterally beyond the
continuous lines of adhesive 10; the thin, layered,
absorbent structure can thus be incorporated . in a
shaped absorbent article and can be shaped itself, for
example, along cutting lines indicated 12, without

_involving the need to discard the material constituting
the intermediate layer along with the séraps 13 formed
from the superposed fibrous layers. '

Figure 5 is ‘a simplified dlagram of a method of
producing a thin, layered, absorbent structure
acgcording to the present invention.

The reels 14, 15 supply the first and second fibrous

layers 1 and 2, which may be of the same material or of

different materials, in the form of respective

.continuous strips; the mixer/dispenser 16, which is
‘supplied by the container 17 of hydrogelling, absorbent

material and by the container 18 of thermoplastic,

:Polymeric, organic material, forms the intermediate
- ,layer 5 on the surface of the first fibrous layer 1;
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REPLACE@ENT SHEET _ .
present iinvention is to inprove the absorption and stability

characteristics of thin, layered, absorbent structures containin
hydr ogel! i ng0 S#s8IB6Bent material for use in disposable absor benP"

6 The object of the

According to the present invention, this.object is achieved by virtue
| ayered, absorbent structure havilldy the specific characteristi
n the foFhBwtHe @xtirusders k9 heondybjonet L 6f whhehi Hsentiisiblar eign

a thin,
recited
article

i

Figure 5, then form the two continuous lines 10 of
adhesive, for example, of the hot melting type, at the
two sides of the intermediate layer 5 and on the

-longitudinal edge portions of the first fibrous layer

1.

The first fibrous layer 1 and the intermediate layer 5
are heated to melt the particles ef polymeric, organic
material 7, for example} by means of a radiant heating
element 20; the second fibrous layer 2 is then

‘superposed on the first f_ibrous layer 1 and on the

intermediate layer 5 and the three layers, combined to
form the structure, are bonded by subjecting the
structure to moderate pressure by passing it between

"the two rollers 21 and 22 bringing about the -adhesion

of the two £fibrous 1eyers_ 1 and 2 by means of the
melted particles of polymeric, organic material 7 and
the two continuous lines of adhesive 10. The outer

: surface of at least one of the two rollers 21 and 22 is

preferably made resilient by being covered with a
layer, for example, of siliconhe rubber.

Finally, the thin, .layered, absorbent structure is
collected on the reel 23 in the form of a continuous
strip.

A disposable sanitary towel 24, shown in Figure 6,
Which uses a thin, layered, absorbent structure formed

i according to the present invention, will be described
fgby way of non-limiting example.

The towel 24 is of the shaped type and is constituted

by an upper liquid-permeable layer 25 made of a

CE/YS9y/0a128

of
cS

perforated polyethylene film 0.350 mm thick and 24.0°
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as a nethod for the manufacture thereof.
the invention relates to a thin, |ayered, absorbent structure
at | east- two fibrous |ayers conprising between them
ofWOW4/0196? | i ng, absorbent material, the two fibrous |
oined together .by particles: of thernDpIastlc pol yneri c,
di thbuted and m x wth t ydr ogel ] i ng, absor bent

and by tJé™ i nHeight adhésﬁ/&ﬁFE%’é%edzgl &oF P¥nght (RADTMHOVen
theI istlr)ucifabtllc Bﬂtdwd@hafaymer(&n)csamcbwh ped ege(ssﬁ) tﬁfbres
Wi ec mt sgr, iC 0 i.v.e

way of nQ%F%t% (j{ 2’)@' ?535 8tfhplrgeg grﬁ%&“@ 'tc? ‘t.)ﬁgj 3}1%3‘

in whi ch50 @tmweweiQMtﬁi¢mrsp§@rbﬁaﬁnaﬂemﬂnh lefoﬁmafrby a

St uct ur enkar Tedagecadl NabigrbBRt AR ed W Cdcitastly Neg" il

present
impermeable to liquids,
0.025 mm thick and 24.0 g/m? weight.

ayers partlally ra
invention, and a 1lower layer 28 which

is

The absorbent element 27, which is substéntially

rectangular with rounded ends, is 220 mm long and 65 mm
2 .
of 176.0 g/m”“.

The thin, layered, absorbent = structure which
constitutes the absorbent element 27 is composed of two
-outer dry-formed ("air 1laid") short cellulose fibre
layers, each with a weight of 55 g/m and an
intermediate layer of particles of - a hydrogelling,
absorbent . material constituted by a polyacrylate in
granules with average dimensions of between 300 microns
and 500 microns, of which the quantity distributéd is
about 50 g/mz, and particles of a thermoplastic,

polyethylene in particles with maximum dimensions of
about 400 microns, having an M.F.I. of about 50 g/10
min, of which the quantity distributed is about 10
g/mz. The of adhesive are
constituted by two lines of hot melting adhesive about
2 mm wide.

two continuous lines

. The thin, absorbent structure incorporated in
the sanitar§ towel performed well in restricted use
tests both from the point of view of its capacity to
absorb and retain liquid and from the point of view of

layered,
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formed by a polyethylene fllm

wide with an overall thickness of 1.030 mm and a weight:

polymeric, organic material constituted by high-density.

’



Figufge -2 is a sectional view of the thin, |ayered, absor bent

st-rudgure, taken on the line II1-11 of Figure 1, Figure 3 is a perspective
viewPf a continuous strip of the thin, layered, absorbent strugcy/eiso3/06i
preseft = WO 94/01069 _

15
the stability of the elements which make it up.

Naturally,- the principle of the invention remaining the

same, the details of construction may be varied widely" '

from those described and illustrated without thereby
departing from the scope of the present invention, In
particular, there may be more than two. layers of

fibrous material thus forming several pairs of fibrous

iayers each enclosing an intermediate layer comprising
a mixture of hydrogelling, absorbent material and
thermoplastic material for 'joining the fibrous layers
together in the manner described above.
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I nventign roIIed in the fo F| gure 4 is a plan view of a
continudqus strip of an aI mﬂﬂlm!“ﬂg ration of the thin, g/

absor berit struct matic view of a device PGVU 93106128
produ0| g a V@ ered absor bent structure according to the present

i nventi gn, and F| gure 6 is a plan vieiv of aldi sposable sanitary towel
using a ghin, layered, absorbent structure according.to the present

i nventi op ‘as an abs WHEI''IS|CLXIMED IShe thin, Iayered absor bent
structurg '

s of the present jnventjo be desrlb her ei nrelatign to

their ushp in di sposabl e®a ‘Eﬁﬁé P\ﬁs&r@mt hg é?‘ﬁ TSy apgaractenze in
' that it comprises, in combination,

layers (1,

first and second
2) of fibrous material and an intermediate

layer (5) comprising a hydrogelling, absorbent material

(3) distributed between the first and second fibrous

layers (1, 2), at least one of the first and second -
layers (1, 2) being permeaBle to ligquids, and the

intermediate layer (5) also comprising a thermoplastic

materiai (7) which bonds at least the first and second

fibrous layers (1, 2) tegether, with the intermediate

layer (S) between them, forming discrete, spaced-apart
bond points (9).

2. An absorbent structure according to Claim 1,
characterized in that .the first and second layers (1,
2) of fibrous matei:ial extend beyond the intermediate
layer (5) laterally forming longitudinal edge portions
(8), and in that the first and second layers (1, 2) of
fibrous material are bonded together along each of the

edge_port:.ons (8) by means of a preferably continuous
. line of adhesive (10).

3. An_absorhent structure according to Claim 1 or Claim
2, characterized in that the first and second layers
(1, 2) of fibrous material have a basic weight of
between about 20 g'/m2 and about 150 g/mz.

4. An absorbent structure according to any one of
_Cla:.ms 1 to 3, characterized in that the quantity of
the hydrogelling, absorbent material (6) distributed
between the first and second £fibrous layers (1, 2) is
bet.ween about 30 g/m and about 150 g/m .
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“absorp body fl uids and own away after a single use.

~Figurgs 1 and 2 show a coa |gurat|on of a thin, |aCHUS93/06128
_absor pentWOtH{P6? e f or ned accord| ng to the present invention. |In Figure

2, onp of the layers is partially raiSed tQqyshow its construction nore
clear]y. In Figsteah |abs¢rmes|@tm¢mﬂesacaewshga dd r shy f bREOWE | o

and apsecond fib & 2 1y for g9y nuoys strjps “of th
and afsecond 11 DLousehyg’ 2 dfaidl, "0 BhkablR 59U A

-hermoplast:.c mater:.al {7) is a polymeric, organic
material. .

worn py the user. in di rmg i t-he body; their purpose is to

”~

6. An absorbent structure according to any one of the
preceding claims, characterized in that the quantity of
t‘xermoplastlc mate:zal (7) present is between about 5°
g/m and about 30 g/m .
7. An absorbent structure according to'any one of the
preceding claims, characterized in that’ the
thermoplastic material (7) is present in the form of
finely divided material.’

8. An absorbent structure according to .any one of the
preceding  claims,  characterized in . that the
‘thermoplastic material (7) has a melt flow index
(M.F.I.) of at least 25 g/10 min. -

9. A layered, absorbent structure, characterized in
that it comprises, in combination, first and. second
 layers (1, 2) of a f:.brous material with a bas:.c weight
of between about 20 glm and about 150 g/m , 4s well as
an intermediate layer ' (5) comprising partlcles of a
hydrogell:.ng, absorbent material of wh:Lch a quantity of
between about 30 g/m and about 150 g/m is distributed
between the first and second fibrous layers (1, 2), at
least one of the f_irst and second fibrous layers (1,2 )
. being permeable to liquids, the first and second
£fibrous layers (1, 2) extending beyond the intermediate
layer (5) laterally to form longitudinal edge portions
(8), the intermediate layer (5) comprising a mixture of
hydrogelling, absorbent material (6) and a quantity of
between about § g/m2 and about 30 g/m2 of a €finely
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8 are superposed so that their respective |ongitudinal edges 3 and 4
catncilde; the fibrous |ay :l“lllﬁwu ﬂlmi various materials such as, for
exanpl, paper, wadding, e LY Ml c;. they are preferabl POTEUSIHP6128
dry-fofned | WRPHOheral |y referred to as "air laid" layers in English

of-*shofjt cellul ose fibres having a basic¢ wei ghtl®f bet ween 20 g/nferr] and
150 g/ R err] Bet wedidvtidedt whetimbpdas diay,enpo lymext @, (difEnié miterial (7,

absor bt mater a6 Beatodiad o el ELpl tldRlT @l eI TR | 280 dgagenias

7; the WAdiR dtinheandt dspeihterdedyse Fand | @ts leasn tthe first
f the two oubgd TédeonE |Mb¥cusl 28YessWEh 2) <ogether with the
intermediate layer (S) between them, Zorming discrete,
spaced-apart bond spots (9), the layered, absorbent
structure also being characterized in that the layers
of Zfibrous material (1, 2) are bonded together along’
each longitudinal edge portion (8) by means of a
continuous line of adhesive (10).

10. An absorbent structure according to any one of the
preceding claims, characterized in that it is generally
rectangular.

11. An absorbent structure according to any one of the
preceding claims, characterized in that it compriseé
more than two layers of fibrous material with an
intermediate layer (5) between each pair of fibrous -
layers, the intermediate 1ayet comprising-a mixture of
hydrogelling absorbent material (6) and finely divided,
thermoplastic material (7).

12.'An absorbent structure according to any one of the
preceding claims, characterized in that the.layeré of
fibrous maﬁerial (1, 2) comprise dry-formed layers of
short cellulose fibres. ' : '

13. An absorbent structure according to any one of the
preceding claims, characterized in that the layers of
fibrous material (1, . 2) are made of different
materials.

l4. An absorbent structure according to any one of the
Preceding claims, characterizd in that the
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extend beyond the in L A 5 laterally formng two | ongitudina
edge portions 8 at t ﬂlﬂIﬂH@EHﬂ "longi tudi nal edges 3 and 4. The two
out er flbr%u éayers sboxded together in the RPEUSIB/061280i On
in, 62 i nternediate | ayer 5.i's present by the application of heat

and nDderate pressure to melt the particl¥s 7 of thernoplastic, polyneric,
organi c mat er i theymeptastic mateamiak ntﬁ) ahasl ayawelt flewdinibR bRcat

articles 6 of oggl sor n e_seen in
Elgure 2, mhlc §%§£aggeéfggnmg *t'h bsor e&* %ruc?%?espaééﬁg ﬁiPhe l'i ne

AA'  of Flgure 1, the bond between the fibrous Iayers 1 and. 2 is.fornmed at

di screte spacers apast awdttb%x& geﬂﬁﬁéi:ﬁéeb)édd&diﬂ{ tBﬁe' BQ' th “a'
particles 7 of_hot $e|t|ng pol yreri c, qﬁnlc erla
the pol ymeric REEEFRARTpondd at £i br &8 q?é'"ﬁ/ﬁfi adj ééent ¢!aaybrs !:hand 2

t oget her. thermoplastic material (7) is in the form of solid hot
melting particles

16. An absorbent structure according to any one of the
preceding claims, characterised in that the
thermoplastic material is polyethylene-based.

17. An absorbent structure according to any one of-
Claims l,' 9 or le, characteriéed in that- the
thermoplast:.c mater:.a.l is in the form of a quantity of
between about 5 g/m and 15 g/m of polyethylene
particles with maximum dimensions of 400 microns.:

18. An absorbent structure according to c:Laiim 2 or
~Claim 9, characterised in that the adhesion lines (10) :
comprise a hot melting adhesive.

19. An absorbent structure according .to any one of the
preceding claims, characterised in that its thickness
is no more than 3 mm. -

20. A disposable, absorbent ‘article comprising an
absorbent structure according to any one of Claims 1l to
19, disposed between an upper liquid-permeable' layer
(15) and a lower layer (28) which is impeimeable to
-liquids.

21. A disposable, absorbent article according to Claim
20 in the form of a sanitary towel v}it‘h a thickness no -
greater than about 4 mm.

. ——
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In practice, the partic@lmlmlm\(ﬂm T“Li ng, absorbent
9 material are affected ir gi nal extent by of
the pyy (?woqgsﬂ of hot tiengt pel yners ¢, organic materi awlﬁ%:’? dﬁs
renmin trapped between the two fibr | ayers w thout being

subst anti al | onded. b pgdgegyg | Rjqral e t.he
presence of gzni) ngﬁ égﬁéent Fra% o W™l dBeSibait *bedbuddlie .
according to any one of Claims 1 to ‘19, characterized

in that it comprises the following steps:
- providing the first layer (1) of fibrous material,

- providing the second layer (2) of fibrous material of
a width such that it can contact the first layer (1) -
along respective longitudinal edge portions (8),

- distr_ibuting a mixture of particles of hydrogelling,

absorbent material (6) as well as the finely divided,

thermoplastic material (7) on the first layer (1) of

fibrous material, the mixture being distributed in a

mannei' such that the longitudinal edge portions (8) of .
‘the first layer' (1) are left free,

- a'pply'in'g lines of adhesive (10) to the longitudinal
edge portions of the first layer (1), and

- combining the first layer (1), the intermediate iaye::

(5) and the second layer (2) in a layered structure by

the application of heat and ‘pressure to melt the
thermoplastic mate::.al _so as to fomm discrete,

_ spaced-apart bond po:.nts (9) between the first layer
(1) and the second layer (2) with the lines of adhesive
(10) bonding the first and second layers (1, 2)

together along the longitudinal edge portions (8). '

23. A method according  -to Claim 22, characterised in
that the lines of adhesive (10) are applied in the form

of continuous lines.

24. A method of producing an absorbent sanitary
article, characterized in that it comprises the
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directly in contact ver, the overall surfage the
-bortd powﬁ§4[mm¢senv1|““HmmIILIHu{1[lm of the surface areas Bﬁ&’éﬁ/

| ayers 1 and the abserption @ aﬁacterlsélcs of which thus renain aInDst
unchanged. %%1& ntlnuous Ilnes 10 of adfesive are al so applied to the
two sides of t BeRS¢ ayer 5 on the |ongitudinal edge regions 8 of

the two outer fibrous Iayers 1 and 2 so. as to eI|n1nate any further

possi bi-lity of _pa E;facf,}fédngé ¥d gg%lti NGo | aI escﬁgl ng

fromthe | ongitudin ayere ru ure nddt o
t he superposedLéﬁﬁiﬂf?%#mpﬂbb@ tﬁbe8&blﬁ|5h9§$|@g&#slahnd al so
rei nforcing the connection between the fibrous |ayers thensel ves.
'~ providing a second continuous .ayer (28) of a
flexible sheet material which is impermeable to
liquids,

- providing at least one generally rectangular portion
of an absorbent structure according to any one of
Claims 1 to 19, and

.- combining the first continuous layes (25), the second
continuous layer (28) and the absorbent structure in a
manner such that the absorbent structure is disposed
and fixed between the first and second - continuous
layers (25, 28).

The whole substantially as described and illustrated
and for the purposes specified._
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(54) Title: A LAYERED, ABSORBENT STRUCTURE

{57) Abstract

A thin, layered, absorbent structure comprises first and second layers (1, 2) of fibrous material and an intermediate layer
3) comprising particles of a hydrogelling, absorbent material (6) and particles of a thermoplastic, polymeric, organic material
“7); the first and second fibrous Jayers (1, 2) extend beyond the intermediate layer (5) laterally to form longitudinal edge portions
8). The two fibrous layers (1, 2) are bound together with the intermediate layer (5) between them by the melting of the particles of
hermoplastic, polymeric, organic material (7) and by means of a continuous line (10) of adhesive extending longitudinally on

ach longitudinal edge portion (8).




10 di Stributed to formthe internediate layer 5, together with the
ftherm)pl astic polyneric organic material 7, may be between 30 g/nferr] and

156 g@wﬂ The finel y-divided, ther m)pl astic, pol ynmer pCT/USI3A06128
mat-er | °?gne pur pose of bonding the two fi brous |layers 1 and 2
‘together by nelting and formng discrete, spaced-apart bond points 9
between the fibres of the two | ayers. for this purpose, the quantity of
‘thernopl astic, polyneric, organic mat d(/bl distributed and m xed with the
;hydrogel ling, absor bent rr7t erial is between 5 g/nmerr] and 30 g/ nferr] Y
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16,

The present invention relates to layered, absorbent
structures constituted by fibrous layers with particles
of hydrogelling absorbent material.

The structures may be used as absorbent elements in
disposable absorbent articles such as sanitary towels,
dressings, babies' nappies and the like.

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 internally
s0 as to prevent leakages and must alsoc 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 hydrogelling absorbent materials in
combination with hydrophilic <€fibres in order ¢to

increase the absorption and retention capacities of the
absorbent elements is known.

Hydrogelling absorbent materials, commonly known as
superabsorbents, are polymers which can swell up and
absorb large quantities of liquid, particularly water,

7 having a nelt



of at least 25 MDAEerNipﬁ&f‘Eriabl y at least 40 g/10 nin, and even nore

preferably at llegstT o0 gl IO TiM. | If the Iayers 1 and 2 are
made of an air-il Id23f€¢%1§§1| I¢se fibre material, it has been
found particul gr T use a thernopl astic, pol yrneri c,

I

organi ¢ materidl lcompesed-of--par{ cI es of high-density polyethylene with
maxi nrum*di mensijons of about 400 nicrons, characterised by a nelt flow index

_Ql

- 2
or also, to a lesser extent, body fluids.

They also have the particular property that they retain
the fluids even under moderate pressure; owing to this
characterisfic, their use in absorbent elements for

disposable absorbent articles has been proposed for
some time.

The high absorption capacity of superabsorbents is not,
however, combined with similarly rapid absorption and
this may adversely affect the performance of absorbent
articles incorporating these substances.

In fact, supe:abéo:bents may give rise to a phenomenon
defined as “"gel Dblocking"; when a particle of
superabsorbent is in contact with the 1liquid, its
external surface starts to absorb the liquid and swells
up obstructing the transmission of the liquid into the
particle itself; the liquid can penetrate further into
the still-dry core of the particle only by means of a
very slow diffusion mechanism.

This phenoméndn may prevedt full use being made of the

large absorption capacities of superabsorbent
substances.

Leaving out of consideration the type of superabsorbent
material and the shapes and sizes of the particles,
"gel blocking® is generally encouraged by the formation
of agglomerations of superabsorbent particles within
the absorbent structure, which may occur either before
use, when the particles are still dry, or during use,'
when the particles start to absorb the liguid and swell
up.



of about ifn. , .' ' Uantity distributed is between 5
g/ nerr] ‘. It has been found that the

- appar ent ] i nconpatibility of pol yet hyl ene,
~which is typicallyfhyd | .a d cellulose fibres is in fact

: , it may be assuned that, during the
- heating®of the struc poI yet hyl ene particles can rapidly

i ncorporate the cellul ose fi bres bel onging to the two adjacent |ayers by
virtue of the desired characteristics expregsed in ternms of the nelt flow

I ndex, but ddoes N@n |mpra|a|§e; r @ieht el | O UGE rraga:ogémﬂdgerabsoq.ggnt t hus
creates i scret g, i ersy any
effect of the polyet ¥bene oﬁgt{%rgq%%%%29e9?5€£ JE%‘M%% éi
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- maxi num ext ent . Tdtsdrlpttupn_l egpacity aindowhénh sonseuentlpf hive shiagient
invention may al sqaiyersd6Rgd f599E1861£¥f§f”#ﬁ&hh%beruin conventional

absorbent elements made of fibres alone.

Structures have been formed in which the fibres and the
particles of hydrogelling, absorbent material are

disposed in separate, generally very thin, superposed
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 hydrogelling absorbent material are incorporated in
the structure in various ways, are known in éhg art.

In layered structures which are formed dry, the at
least two fibrous layers are bound together solely by
the intertwining of fibres and the particles of
hydrogelling absorbent material between them are held
in position by the two fibrous layers joingd together;
a better connection between the fibrous layers can be
achieved by subjecting the structure to an embossing
process which encourages the fibres to intertwine by
causing slight relative slippage between the layers; a
solution of this type is described, for example, in US
patent 4 578 068.

Alternatively, the layered structure may be formed damp
by the application of water, or preferably steam, and
pressure; the connection between the fibrous layers is
achieved mainly 'by virtue of the particles of



| ayers or may co Bﬁfﬁﬁ' g&$gﬂ , fibrous |ayers, and consequently nore
s

t han one i nt er nedi} Ava el ' y the mxture of particles of

hydrogel I'i ng, absdrfgent nate}iél §n particles of thernoplastic, polyneric,

organic material . | N2 @BEBAS® Bylvirtue also of the continuous |ines of
-adhesi ve di sposed bdt ween the fibjods |ayers on the

4
hydrogelling, absorbent material which become sticky

and act as an adhesive between the fibrous layers.

In neither case is the structure very stable and the
fibrous layers may separate, for example, along their
edges, leaving the particles of hydrogelling absorbent
material free to slide between the surfaces of the
layers between which they are included; the particles
of hydrogelling absorbent material may thus become
concentrated locally thereby encouraging, and possibly
aggravating, the establishment of the "gel blocking"
phenomenon in use, and may also escape from the edges
of the structure, in any case reducing the absorption
capacity of the structure. - .

Another solution for the formation of a layered
absorbent structure provides for the use of an
adhesive, for example, of the hot melting type, applied
to the surface of one of the fibrous layers with the
dual purpose of bonding the two fibrous layers together
and simultaneously fixing the particles of
superabsorbent material between them.

The use of an adhesive may, however, affect the
absorption characteristics both of the fibrous layer to
which the adhesive is ~ applied, and of the
superabsorbent particles which come into contact with
the adhesive.

In general, therefore, it is necessary not to use an
excessive quantity of adhesive and consequently not to
eliminate completely the possibility of the loss of
superabsorbent material from the edges of the layered
structure.



12 respective Id)'@gm;;_l grﬁl\'{e@ﬁ{aﬁ,’ﬁ)rt ions which prevent the particulate
material form ng *the: g kK ffedra | ayer from escaping fromthe | ongitudinal
edges of the strugture, the rucfure has the further advantage than it can
be producéd separ at e?@ i lorédlas it is, for exanpl e, as a conti nuous
"striprolled in tﬂg formof.a.rellf 1, shown in Figure 3, which can
subsequently be jused on the produdtion line for disposable absorbent
articles, for iexanple——sanrtdry towels, whi ch incorporate the
structure as an absorbent el enent. In an &lternative configuration, shown
in Figure 4, the tFeh, thigereasombshrIryad sahsanhent oftnugsupessefit the

i nvention compri sesypengeselived arefqaidd ohir it Which the prsduceibar | Y

O R S Q%zogds,sme,&%@t@uegé thonal Adhedld ol "
t hin,

| ayer ed, absorbent structure can e I ncorporate
absorbent article RREPERAFafedshAIdFei tide| £5 Mot e‘i%‘?ﬂﬁ‘@-e“tal‘i?ng’“’é‘%?l ng
lines indicated fRem imddpentiently as semi-finished products.

The problem of the 1loss of hydrogelling absorbent
material along the edges is common to all the layered
structures described up to now and has been solved in
various ways in known products; for example, by
surrounding the structure completely with a layer of
wadding, which involves the addition of a further
element, or by the use of a single layer of fibrous
material on which the adhesive and the superabsorbent
material are distributed only on a central longitudinal
strip and subsequently folding the two side portions so

that they partially overlap approximately on the
longitudinal axis. ' '

This solution solves the problem of the loss of
hydrogelling absorbent material from the edges of the
structure without requiring the presence of additional
elements but does not allow different materials to be
used for the two fibrous layers. Moreover, it involves
the use of a.larger quantity of material than would be

needed simply to superpose two layers of the same width
as the finished product.

There remains therefore the problem of providing a
thin, layered, absorbent structure which does not have -
the disadvantages described above connected with the
method of joining together the wvarious layers of which
it is made up and, preferably, of reducing the quantity

of material so as to produce a thinner and lighter
structure.



i nvol ving the.nee REPUN@EN&%H%S Rift erial constituting the intermediate
| ayer along with tih ablapj’;o U'nrd fromthe superposed fibrous | ayers.

Figure 5is a sf lbdgg gm} of a method of producing a thin,

| ayer ed, absor bent t B aqcqrding to the present invention. The
reels 14, 15 supplly sqcond fibrous layers 1 and 2, which may
be of thé same matferial or of differlent materials, in the form of
respecti ve conti nuets—st+tps——t-re=rti Xxer/ di spenser 16, which is supplied by
the container 17 of hydrogelling, absorbent gmateri al and by the contai ner
18 of thernopl asti Che pobjexst iaf tiregpresemt dnivahtibnr is tdeimpiceratieat €
layer 5 on the surfgegrgdidn® drd Slsdab2i @ty | @¥&Fackteristics of thin,

layered, absorbent structures containing hydrogelling,

absorbent material for use in disposable absorbent
articles.. ‘

According to the present invention, this object is
achieved by virtue of a thin, layered, absorbent
structure havihg the specific characteristics recited
in the following claims.

Further subjects of the invention are an article
comprising the structure as well as a method for the
manufacture thereof.

In summary, the invention relates to a thin, layered,
absorbent structure formed by at least two fibrous
layers comprising between them a. layer of particles of
hydrogelling, absorbent material, the two fibrous
layers being Jjoined together by particles of
thermoplastic, polymeric, organic material distributed
and mixed with the hydrogelling, absorbent material,
and by two 1lines of adhesive disposed along the
longitudinal edges of the structure. |

Further characteristics and advantages of the invention
will become clear from the description which follows,
given purely by way of non-limiting example, with
reference to the appended drawings, in which:

Figure 1 is a perspective view of a thin, layered,
absorbent structure formed according to the present

invention, with one of the two layers partially raised,

Figure 2 is a sectional view of the thin, 1layered,
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13 the two extrut‘mﬁé &QM{MT f which is visible in Figure 5, then
t

formthe two con uous lines 10joff adhesive, for exanple, of the hot
melting type, at ithe

2prEBdﬁ§7of tthe internediate |l ayer 5 and on the

| ongi t udi-nal edge rtions of t flirst fibrous layer 1. The first fibrous
| ayer 1 and the int ifate layer 15 are heated to nelt the particles of

pol yneric, organi¢ material Z--fet+-exanple, by neans of a radiant heating
el enent  20; the”’§econd fibrous |ayer 2 is then superposed on the

first fibrous Iayer nd on the
bsor ent structure, taken on the line II-II of Figure

1,

Figure 3 is a perspective view of a continuous strip of
the thin, layered, absorbent structure of the present
invention rolled in the form of a roll,

Figure 4 is a plan view 0of a continuous strip of an
alternative configuration of the thin._ layered,
absorbent_structure,

Figure 5 is a schematic view of a device for producing

a thin, layered, absorbent structure according to the
present invention, and

Figure 6 is a plan view of a disposable sanitary towel
using a thin, layerel, absorbent structure according to
the present invention as an absorbent element.

The thin, layered, absorbent structures of the present
invention will be described herein in relation to their -
use in disposable absorbent articles; the articles 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.

Figures 1 and 2 show a 'p:efetred configuration of a
thin, layered, absorbent structure formed according to
the present invention, In Figure 2, one of the layers

is partially raised to show its construction more
clearly. '

In Figure 1 it is possible to distinguish a first
fibrous layer 1 and a second fibrous layer 2 in the
form of two continuous strips of the same width, which
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are bonded by s

bet ween the two
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organi c materi al

surface of at |dast one of the t wa

resilient by bei
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ture to noderate pressure by passi

f the nelted particles of polyneri
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in Figure 6, whi

according to the
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non-liniting exarf evarious 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 in English, of short cellulose f:.bres
having a basic weight of between 20 g/m and 150 g/m .

Between the two fibrous layers 1 and 2 there is an
intermediate layer 5 made of a mixture of particles of
hydrogelling, absorbent material 6 and particles of a
thermoplastic, polymeric, organic material 7; the
width of the intermediate layer 5 is less than the
widths of the two outer 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.

The two outer fibrous layers 1 and 2 are bonded
togethér in the central region in which the
intermediate layer S5 is present by the application of
heat and moderate pressure to melt the particles 7 of
thermoplastic, polymeric, organic material present in
the intermediate layer 5, mixed with the particles 6 of
hydrogelling, absorbent material. As can best be seen
in Figure 2, which is a secticon of the absorbent
structure taken on the line AA' of Figure 1, the bond
between the fibrous layers 1 and 2 is formed at

discrete spaced-apart points 9 generated by the melting

of the individual particles 7 of hot melting,
polymeric, organic material; as it - melts, the
polymeric material bonds the fibres of the two adjacent
layers 1 and 2 together.

In practice, the particles 6 of hydrogelling, absorbent

ng it

bri ngi ng about the adhesion of the two

C,

shown

| ayers, conbined to formthe structure,

tinuous |ines of adhesive 10. The outer
rollers 21 and 22 is preferably nade

. ; | ayer, for exanple, of silicone rubber.
Iayered absorbent strugture is collected on the reel

23



The towel 24 is ©

and is constituted by an upper
| i qui d- per nmeabl e

LACEMENT ShEbL
| ayer 25 na%ﬁ p perforated polyethylene film0.350 nm
thick and 24.0 20FEB 14 g/m weight, a
substrate 26 fadrnged by _a non-wpven fabric of carded rayon (67% and

polyester (33% fli bres |ntertmnned by neans of water jets, 0.700 nmmthick
‘and N

9
- material are affected only to a very marginal extent by

the melting of the particles 7 of hot melting,
polymeric, organic material, and thus remain trapped
between the two fibrous layers without being
substantially bonded thereto, being only minimally
affected by the presence of any non-absorbent material
directly in contact with them.

Moreover, the overall surface areas of the bond points
represent a small fraction of the surface areas of the
fibrous layers 1 and 2 the absorption 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 edgé regions 8 of the two outer fibrous
layers 1 and 2 so as to eliminate any further
possibility of particles of hydrogelling, absorbent
material 6 escaping from the longitudinal edges of the
layered structure, which correspond to the superposed
edges 3 and 4 of the two f£fibrous layers, and also

reinforcing the connection between the fibrous layers
themselves.

The hydrogelling material, which is preferably
distributed in the form of particles 6, may be made of
inorganic or organic substances such as cross-linked
polymers, all known from the prior art.

The average dimensions of the particles 6, given as a
weighted average of the smallest dimensions of the
individual particles, may be between 100 microns and
800 microns.

The quantity of the hydrogelling absorbent material 6
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50 g/ nferr] melgh%«ban‘absorbehtielenent 27 formed by a thin,

absor bent structure gfgﬁ@d@?p to the present invention, and a | ower
28 which is |nperne q s, forned by a polyethylene filmO0.025 mm

thick and ‘24.0

with an-over al
t hin, | ayered,

el ement 27 is conposed of two outer dry-figrned ("air

fibre | ayers,

internedi ate |ayghe

g/h{eLLJ -wet-ght The absorbent el enent 27, which is
substantial ly rectangular w t h rounded ends,

L thi-ekmess6f 1.030 mm and a wei ght of 176.0 g/nferr].

| ayer ed,

| ayer

s 220 nm | ong and 65 mm w de

The

absor bent structure whi ch constitutes the absorbent

_ | ai d") short cellul ose
edibtribited axo Veirghtheofintéfmedjiageerkdyerafd tagether
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constituted by a polyacr | r apul th a!erage di mensi ons of
bet ween 300 mi cr G¥ é 8?0& %ﬁﬁ I Re- quantity distributed is
about 50 g/nferr], and partlcles a thernDpIastlc

The finely-divided, thermoplastic, polymeric, organic
material has the purpose of bonding the two fibrous
layers 1 and 2 together by melting and forming

- discrete, spaced-apart bond points 9 between the fibres

of the two layers.

For this purpose, the quantity of thermoplastic,
polymeric, organic material distributed and mixed w1th
the hydrogelling, absorbent material is between 5 g/m
and 30 g/m .

The thermoplastic, polymeric, organic material can
preferably be melted at a temperature such as not to
interfere with the characteristics of the other
components of the layered structure, partzcularly the
fibrous layers and the hydrogelling, absorbent
material; moreover, it must have  fluidity
characteristics such as to enable the bond between the
fibres to be formed rapidly; in other words, when it
melts, the individual particle of thermoplastic
polyﬁeric organic material is interpenetrated by fibres
belonging to both the fibrous layers and when it
subsequently sets, it forms a single bond point between
the two layers 1 and 2.

It has been found that these preferred characteristics
can be achieved by a thermoplastic, polymeric, organic
material 7 having a melt flow index (M.F.I.), evaluated
by the ASTM method D 1238-85 under conditions 190/2.16,
of at least 25 g/10 min., preferably at least 40 g/10
min, and even more preferably at least 60 g/10 min.
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If the layers 1 and 2 are made of an air-laid short

cellulose . fibre material, it has been found
particularly preferable to use a thermoplastic,
polymeric, organic material composed of particles of
high-density polyethylene with maximum dimensions of

about 400 microns, characterised by a melt flow index

of about 50 g/10 min., of which the quantity
distributed is between 5 g/m2 and 15 g/mz.
Surprisingly, it has been found that the apparent
contradiction due to the incompatibility of
polyethylene, which is typically hydrophobic, and
cellulose fibres is in fact translated into an
advantage; in fact, it may be assumed that, during the
heating of the structure, the melted polyethylene
particles can rapidly incorporate the cellulose fibres
belonging to the two adjacent layers by virtue of the
desired characteristics expressed in terms of the melt
flow index, but does not interpenetrate the fibrous
mass further, and thus creates discrete and
well-defined bond points between the layers, any effect
of the polyethylene on the characteristics of the
structure in terms, for' example, of its absorption
capacity, being limited to a maximum extent.

The thin, layered, absorbent structure of the present
invention may also be formed from two different fibrous
layers or may comprise more than two fibrous layers,
and consequently more than one intermediate layer
formed by the mixture of particles of hydrogelling,
absorbent material and particles of thermoplastic,
polymeric, organic material.

In any case, by virtue also of the continuous lines of
adhesive disposed between the fibrous layers on the



ich make it up. Natural ly, the
itng the sanme, the details of construction
scribed and illustrated w thout thereby
esent invention. In particular, there
rous nmaterial thus form ng several pairs
+of fibrous |ayeris each enclosing gn internedi ate l.ayer conprising a m xture
of hydrogel l'ing,|_absorb L.dl and thernoplastic material for joining
the fibrous |layers together in the mannen2descri bed above.

respective longitudinal edge portions which prevent the

particulate material forming the intermediate layer
from escaping from the longitudinal edges of the
structure, the structure has the further advantage than
it can be produced separately and stored as it is, for
example, as a continuous strip rolled in the form of a
roll 1, shown in Figure 3, which can subsequently be
used on the production line for disposable absorbent
articles, for example, sanitary towels, which
incorporate the structure as an absorbent element.

ori nci pi e of g RERLALEMET'S

may be varied wijdely fromthose

“departing fromtihe sgapeEBf199he |p
may be nore than tpwo | ayers of fii

In an alternative configuration, shown in Figure 4, the
thin, layered, absorbent structure of <the present
invention comprises longitudinal edge portions 8' which
are particularly wide and extend laterally beyond the
continuous lines of adhesive 10; the thin, layered,
absorbent structure can thus be incorporated in a
shaped absorbent article and can be shaped itself, for
example, along cutting 1lines indicated 12, Qithout
invdlving the need to discard the material constituting
the intermediate layer along with the scraps 13 formed
from the superposed fibrous layers.

Figure § is a simplified diagram of a method of

producing a thin, layered, absorbent  structure
according to the present invention.

The reels 14, 15 supply the first and second £fibrous
layers 1 and 2, which may be of the same material or of
different materials, in the form of respective
continuous strips; the mixer/dispenser 16, which is
supplied by the container 17 of hydrogelling, absorbent
material and by the container 18 of thermoplastic,
polymeric, organic material, forms the intermediate
layer 5 on the surface of the first fibrous layer 1;



1. A |ayered :4absai bent:: sﬂfué%ure conprising in conbination, first
and second Iayer,s (1, 2) of Tibkogs material and an internedi ate Iayer (5)
conprising a hydrdgeLl] nlrg% 9*) orlent material (3) di stributed between
the first- and second4 'b u% eds (1, 2) at |east one of the first and

second | ayers (q LzymbeLng-pepﬁéa le to liquids, and the internedi ate | ayer
(5) :

L_ wm

13
the two extruders 19, only one of which is visible in

Figure 5, then form the two continuous lines 10 of
adhesive, for example, of the hot melting type, at the
two sides of the intermediate layer 5 and on the

longitudinal edge portions of the first fibrous layer
1.

The first fibrous layer 1 and the intermediate layer 5
are heated to melt the particles of polymeric, organic
material 7, for example, by means of a radiant heating
element 20; the second fibrous layer 2 is then
superposed on the first fibrous layer 1 and on the
intermediate layer S5 and the three layers, combined to
form the structure, are bonded by subjecting the
structure to moderate pressure by passing it between
the two rollers 21 and 22 bringing about the adhesion
of the two fibrous layers 1 and 2 by means of the
melted particles of polymeric, organic material 7 and
the two continuous lines of adhesive 10. The outer
surface of at least one of the two rollers 21 and 22 is
preferably made resilient by being covered with a
layer, for example, of silicone rubber.

Finally, the thin, layered, absorbent structure is

collected' on the reel 23 in the form of a continuous
strip.

A disposable sanitary towel 24, shown in Figure 6,

which uses a thin, layered, absorbent structure formed

according to the present invention, will be described
| by way of non-limiting example.

The towel 24 is of the shaped type and is constituted
by an upper liquid-permeable layer 25 made of a
perforated polyethylene film 0.350 mm thick and 24.0



also conprisi REPEACEMEN’MHE]§’§ ic material (7) char acterized in that

sai d thernopl asfi ¢-fratetrt+at bonds at | east the first and second

fibrous |ayers (1, wth the intermediate |ayer (5) between
them form ng dijsdr e%@%é%ﬂi- part bond points (9) and in that the first

and second | ayer]s 2) _of fibioys material extend beyond the internediate
| ayer (5) later IIy form ng Iong|1udi nal edge portions (8), and in that the
first and second—tayers—+—2—of=fi brous material are bonded toget her

al ong each of the edge portions (8) by neans of a preferably continuous
1line of adhesive (10). 2. An absorbent structure according to Claiml
characterized in th the first and second 4 ayers (1, 2) of fibrous

material have a bgfmT waight,ofa bauvsepratdodis 2foied eb¢] ANHofhiRlenl SO
g/nmferr]. fabric of carded rayon (67%) and polyester (33%) fibres
' intertwined by means of water jets, 0.700 mm thick and
S0 g/mz weight, an absorbent element 27 formed by a
thin, "layered, absorbent structure according to the
present invention, and a lower layer 28 which is
impermeable to liquids, formed by a polyethylene film
0.025 mm thick and 24.0 g/m weight.

The absorbent element 27, which is substantially
rectangular with rounded ends, is 220 mm long and 65 mm

wide with an overall thickness of 1.030 mm and a weight
of 176.0 g/m .

The thin, layered, absorbent structure which
constitutes the absorbent element 27 is composed of two
outer dry-formed ("air laid") short cellulose fibre
layers, each with a weight of S§ g‘/m2 and an
intermediate layer of particles of a hydrogelling,
absorbent material constituted by a polyacrylate in
granules with average dimensions of between 300 microns
and 500 microns, of which the quantity distributed is
about S50 g/m2, and particles of a thermoplastic,
polymeric, organic material constituted by high-density
polyethylene in particles with maximum dimensions of
about 400 microns, having an M.F.I. of about 50 g/10
min, of which the quantity distributed is about 10
glmz. The two continuous 1lines of adhesive are

constituted by two lines of hot melting adhesive about
2 mm wide,

The thin, layered, absorbent structure incorporated in
the sanitary towel performed well in restricted use.
tests both from the point of view of its capacity to
absorb and retain liquid and from the point of view of



3. An absorbent structure according to any one of Cainms 1 to 2,
characterized i Natcihemdvagtiely of the hydrogel |ing, absorbent materia
L ALEA SR,
b

(6) distributed” ; and second fibrous layers (1, 2) is
bet ween about 30jg/nferr] and put 150 g/ nferr].
17 4. An absor bent QRIBIqI9R ef according to any one of the preceding

cl-ainms,. characterized I n hat the thernoplastic material (7) is a
pol ymeric, organic nmaterrar-

15 :
the stability of the elements which make it up.

Naturally,-the principle of the invention remaining the
same, the details of construction may be varied widely
from those described and illustrated without thereby
departing from the scope of the present invention. In
particular, there may be more than two layers of
fibrous material thus forming several pairs of fibrous
layers each enclosing an intermediate layer comprising
a mixture of hydrogelling, absorbent material and
thermoplastic material for joining the fibrous layers
together in the manner described above.



5. An absorben WP&EL@]‘]& ﬁEE‘ﬂ ng to any one of. the preceding clains,
characterized ?ﬁ Rat—trre—qguantify of thernoplastic material (7) present is

bet ween about § erré ag about 30 g/nferr]. . 6__An_ahsarhent structure
accordi ng to arly on OJrER pré¢ceding  cl ains, Hhepacdieed1288s BeER || t hat

(N

the thernopl ast}i d_naterial-4(ZJi$ present in the fagrm of ﬂEPDQbEDm vi digd

mat eri al . 7. |An absor bent strudture accordi ng to I..... re—prel edi ng
cl ai s, char & at {1 t her nopl astic rraterl al (7) has a
melt flowindex (MF.1.) of atleast 25%/10 m n.

WHAT IS CLAIMED IS:

1. A layered, absorbent structure, characterized in
that it comprises, in combination, first and second
layers (1, 2) of fibrous material and an intermediate
layer (5) comprising a hydrogelling, absorbent material
(3) distributed between the first and second fibrous
layers (1, 2), at least one of the first and second
layers (1, 2) being permeable to liquids, and the
intermediate layer (5) also comprising a thermoplastic
material (7) which bonds at least the first and second
fibrous layers (1, 2) together, with the irntermediate

layer (5) between them, forming discrete.. spaced-apart
bond points (9).

2. An absorbent structure according to Claim 1,
characterized in that the first and second layers (1,
-2) of fibrous material extend beyond the intermediate
layer (S) laterally forming longitudinal edge portions
(8), and in that the first and second layers (1, 2) of
fibrous material are bonded together along each of the

edge portions (8) by means of a preferably continuous
line of adhesive (10).

3. An absorbent structure according to Claim 1 or Claim
2, characterized in that the first and second layers
{1, 2) of fibrous material have a hasic weight of
between about 20 g/m and about 150 g/m .

4. An absorbent structure according to any one of
Claims 1 to 3, characterized in that the quantity of
the hydrogelling, absorbent material (6) distributed
between the first and second fibrous layers (1, 2) is
between about 30 g/m2 and about 150 g/mz.

his Sheet Has Been Repla ced
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8 . An absorb IFE | afiding to any one of the preceding clains,
characterized i minsﬁ%‘ grally rectangul ar. 9 . An absor bent
structure accor |ng to any ond af the preceding = s S erized in
that it conprijses pgypggh@e7tvo il ayers of fi broug ‘ﬁﬂSfS}—lE@IT;.md
I nternmedi ate Ia er (5) betweer] dach pair of fi brs Iatymzs,qcam e
I nternedi ate | “TOMprTSTHAg a [m xture of hydro bserhent pmt eri al
(6) and finelyl d| vi ded, thernmppliastic mat eréi (7). 10 An absor bent
structure accordingst NYp<U18 cterlzed in
that the |layers of ik gpr“guas/b mat e teft EQ?UQE ¢ éé&éalgigg?o I8§er- €of
short cellul ose fibPEREeding ctalms, aracterized in "that the
thermoplastic material (7) is a polymeric, organic

material.

6. An absorbent structure according to any one of the

- preceding claims, characterized in that the quantity of
therxnoplastxc mater;al {7) present is between about 5
g/m and about 30 g/m .

7. An absorbent structure according to any one of the
preceding claims, characterized in that ﬁhe
thermoplastic material (7) is present in the form of
finely divided material.

8. An absorbent structure according to any one of the
preceding claims, characterized ‘in that the
thermoplastic material (7) has a melt flow index
(M.F.I.) of at least 25 g/10 min. '

9. A layered, absorbent structure, characterized in
that it comprises, in combination, £irst and second
layers (1, 2) of a fibrous material with a basic weight
of between about 20 g/nx2 and about 150 glmz. as well as
an intermediate layer (5) comprising particles of a
hydrogelling, absorbent material of which a quantity of
between about 30 g/m2 and about 150 -g/m2 is distributed
‘between the first and second fibrous layers (1, 2}, at
least one of the £irst and second fibrous layers (1,2 )
being permeable to 1liquids, the first and second
fibrous layers (1, 2) extending beyond the intermediate
layer (5) laterally to form longitudinal edge portions
(8), the intermediate layer (S) comprising a mixture of
hydrogelling, absorbent material (6) and a quantity of
between about 5 q/m2 and about 30 c;/m2 of a finely
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divided thermoplastic, polymer:ic, organic material {7,

which has a melt flow index (M.F.I.) of at least 25
g/10 min. and is intended to :tond at least the first
and second fibrous layers (1, 2) <ogether with the
intermediate layer (5) between them, Zorming discrete,
spaced-apart bond spots (9), the layered, absorbent
structure also being characterized in that the layers
of fibrous material (1, 2) are bonded together along
each longitudinal edge portion (8) by means of a
continucus line of adhesive (10).

10. An absorbent structure according to any one of the

preceding claims, characterized in that it is generally
rectangular.

1l. aAn absorbent structure according to any one of the
preceding claims, characterized in that it comprises
more than two layers of fibrous material with an
intermediate layer (5) between each pair of fibrous
layers, the intermediate  layer comprising a mixture of
hydrogelling absorbent matefial_(s) and finely divided,
thermoplastic material (7).

12. An absorbent structure according to any one of the
preceding claims, characterized in that the iayers of
fibrous material (1, 2) comprise dry-formed layers of

short cellulose fibres.

13. An absorbent structure according to any one of the
preceding claims, characterized in that the layers of

fibrous material (1, 2) are made of different
materials.

14. An absorbent structure accofding to any one of the
preceding claims, characterizd in that the

This. Sheet Has Been Replaced-
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15. An absorbent structure according to any one of

the
preceding claims, characterized in that the
thermoplastic material .(7) is in the form of solid hot

melting garticles

16. An absorbent structure according to any one of
preceding characterised in that
thermoplastic material is polyethylene-based.

the

claims, the

17.
Claims

An absorbent structure according to any one of
1, 9 or 16, characterised in that the
thermoplastic mate:zal is in the form of a quantity of
between about § g/m and 15 g/m of polyethylene
particles with maximum dimensions of 400 microns.

18. An absorbent structure according to Claim 2 eor
Claim 9, characterised in that the adhesion lines {10)
comprise a hot melting adhesive.

19. An absorbent structure according to any one of the
preceding claims, characterised in that its thickness
is no more than 3 mm.

20. A disposable, absorbent article comprising an
absorbent structure according to any one of Claims 1 to

19, disposed between an upper liquid-permeable layer
(15) and a lower layer (28) which is impermeable to
liquids. : '

2l. A disposable, abscrbent article according to Claim
20 in the form of a sanitary towel with a thickness no
greater than about 4 mm.
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16. An absorbehQu tﬁptﬁunﬂ Qﬂp Hing to Caim2 characterised in that the
adhesi on I|nes;(1 y--Cenpr-se—a hpt mel ting adhesi ve. 17. An absorbent
structure accotdiing to any one:of the preceding clainms, characterised in
that its ¢hickness 4 §id Mt j hn 3 nm 18, A
article conpr|$|mgman absorhent structure accordi
to 17, .disposed between an upper!liquid-perneable IayerHE&ﬁi
| ayer (28) whi ch-i-s—i-aperreablte=to |iquidsgg
22, A method of producing an absorbent

_ structure
according to any one of Claims 1 to 19, characterized

in that it comprises the following steps:

- providing the first layer (1) of fibrous material,

- providing-the second layer (2) of fibrous material of
'a width such that it can contact the first layer (1)
along respective longitudinal edge portions (8),

- distributing a mixture of particles of hydrogelling,
absorbent material (6) as well as the finely divided,
thermoplastic material (7) on the first layer (1) of
fibrous material, the mixture being distributed in a
manner such that the longitudinal edge portions (8) of
the first layer (1) are left free,

- applying lines of adhesive (10) to the longitudinal
edge portions of the first layer (1), and

- combining the first layer (1), the intermediate layer
(5) and the second layer (2) in a layered structure by
the application of heat and pressure to melt the
thermoplastic material so as to form discrete,
spaced-apart bond points (9) between the first layer
(1) and the second layer (2) with the lines of adhesive
(10) bonding the £first and second layers (1, 2)
together along the longitudinal edge portions (8).

23. A method according to Claim 22, characterised in

that the lines of adhesive (10) are applied in the form
of continuéus lines.

24. A method of producing an absorbent sanitary
article, characterized in that it comprises the

Sheet Has Been Replaced
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19 19. A REBbA@EWN‘]hSHEE’Wnt article according to Caimi18 in the form
of a sanitany 4 hi ckness no greater than about 4 mm 20. A
nmet hod of pnodu bent structure according to any one of Clains 1

to 19, ‘charac eré@%ﬁﬂgﬁ t conprises the follow ng steps: -

providing thelficst layer (fl)}jof fibrous materil@r;

21 “4~~L- S
i ‘s‘“\\\
following steps:

- providing a £first continuous layer (25) of

a
liquid-permeable, flexible sheet material,

~ providing a second continuous layer (28) of a
£lexible sheet material which 1is impermeable ¢to

liquids,

- providing at least one generally rectangular portion
of an absorbent structure according to any one of
Claims 1 to 19, and

- combining the first continuous layer (25), the second
continuous layer (28) and the absorbent structure in a
manner such that the absorbent structure is disposed
and fixed between the first and second cont;nuous
‘layers (25, 28).

The whole substaﬁtially as described and illustrated
and for the purposes specified.

This Sheet Has Been Replaced
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{2)..0of fibrous material of a width such that
1) al ong respectlve | ongi t udi nal edge

fa m xture of particles of hydrogelling,

i{fag the finely divided, thernoplastic

1) of fibrous naterial, the m xture being
dt the longitudinal edge portions (8) of the

- pr ovi di ng t ‘p?‘u‘ g,
it can contact }NSEE AR
portions (8),

material (7) o

di stributed

first layer (1) are left free, - applyi | i nes of adhesive (10) to the
| ongi t udi nal edg€ poT o e first layer (1), and - conbi ning the

first layer (1), the internediate |layer (5) and the second layer (2) in a

| ayered structure by the application o& heat and pressure to nelt the
thernoplastic material so as to f L8C%crete,

A LAYERED, ABSORBENT STRUCTURE

A thin, layered, absorbent structure comprises first and
second layers (1,2) of fibrous material and an intermediate layer
(5) comprising particles of a hydrogelling, absorbent material
(6) and particles of a thermoplastic, polymeric, organic material
(7) : the first and second fibrous layers (1,2) extend beyond the
intermediate layer (5) laterally to form longitudinal edge
portions (8). The two fibrous layers (1,2) are bound together
with the intermediate layer (5) between them by the melting of
the particles of thermoplastic, polymeric, organic material (7)
and by means of a continuous line (10) of adhesive extending
longitudinally on each longitudinal edge portion (8).

Figure 1
Sheet Has Been Replaced
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spaced
| ayer

| ayers
met hod

(10) an

(9) between the first layer (1) and the second
of adhesive (10) bonding the first and second
ajong the | ongitudinal edge portions (8). 2L A
i 0 20, characterised in that the lines of adhesive
torm of continuous |ines.
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(5)
(3)

between the first and second fibrous layers

material and an intermediate layer

absorbent

comprising a
distributed
(1, 2) at
2) being

hydrogelling, material
least one of the first and second layers (1,
and the intermediate layer (5)
(7)
(7)
bonds at least the first and second fibrous layers (1,
2) (5)
them, spaced-apart bond points
(L, 2)
fibrous material extend beyond the intermediate layer
(5)

and in that the first and second 1layers

permeable to liquids,

also comprising a thermoplastic material

characterized in that said thermoplastic material

between
(9)
of

together, with the intermediate layer
forming discrete,

and in that the first and second layers

laterally forming longitudinal edge portions (8),
(1, 2) of
fibrous material are bonded together along each of the
edge portiéns (8) by means of a preferably continuous

line of adhesive (10).

2. An absorbent structure according to Claim 1 .,
characterized in that the first and second 1layers

(1, 2)

between about 20 g/mz and about 150 g/mz.

of fibrous material have a basic weight of

3. An absorbent
Claims 1 to 2, characterized in that the quantity of
the hydrogelling, (6} distributed
between the first and second fibrous layers (1, 2)
and about 150 g/mz.

structure according to any one of

absorbent material
is
between about 30 g/m2

* C L M s *

EMENT SHEEL) I
20 22. A LA cjng an absorbent structure according to any
one of C ai 1lta arpcierized in that it C OTRpL.
st eps: - br viQﬂr@%P@f sf layer (1) of fiQr [@’; M‘TﬁSHEH Hﬁﬁ}ng
‘'t he second ‘lfajer _(2)—ef—Fbf olis material of a Wi gga%,,; hg%&UdtJL, pra,:
contact thelfirst layer (1) along respective |dng £ud Hg@ t"@f%d
(8), - di dtributmg-a T Xture of partichés off, r:"ﬁjﬁ B2} nFPEed e otnERged -...
material (6) as well as the finely divided, thegr PSEEE ¢ Btasdi ) to( pagedir.
the first layer (1 Lb tegial, the mxt ure belng distri ut in a
manner such t hat tﬁggﬁ‘o%i F%?!ﬁgﬁ %ge portiong DATEOR RECHIPTL..! 1..(1)
are left free,
1. A layered absorbent structure, comprising in
combination, first and second layers (1, 2) of fibrous




- appl! yi {RERLAGEMENT $HERSIve (10) to the Iongitudinal edge portions of the
first laydr (I), and 3 gonbining the first layer (1) , the internediate
| ayer (5) fand. ng lfayer (2) in a layered structure by the

; n’ gf‘fﬁggﬁsi?ﬁd P

appl i catji g essure to nelt the thernoplastic material so
as to [fd ~t spaced-apart bond ppints (9) between the first

| ayer (J) and the second ftayer (2) with the |lines of adhesive (10) bonding
the first and second tayefs (1, 2) together along the |ongitudinal edge
portions (8). 234 . AAmedberkipoorsdirigtide Chedomding char sy esiesatk idpd hat
the lines of adhesby&e(dl,g)g ar e ailsi, ed ichakthecdP{sRPT CORLI NURUS Iitq‘%s.

24. A method of prpdugifid A0 aPSOLBENL1SAR A 4 Lolmeric, organie

material.

5. An absorbent structure according to any one of the
preceding claims, characterized in that the gquantity of
thermoplastic material (7) present is between about §
g/m2 and about 30 g/mz. .

6. An absorbent structure according to any one of the
preceding claims, characterized in that the
thermoplastic material (7) is present in the form of
finely divided material.

7. An absorbent structure according to any one of the
preceding claims, characterized in that the
thermoplastic material (7)) has a melt flow index
{(M.F.I.} of at least 25 g/10 min.

8 . An absorbent structure according to any one of the
preceding claims, characterized in that it is generally
rectangular.

9 . An absorbent structure according to any one of the
preceding claims, characterized in that it comprises
more than two layers of fibrous material with an
intermediate layer (5) between each pair of fibrous
layers, the intermediate layer comprising a mixture of
hydrogelling absorbent material (6} and finely divided,
thermoplastic material (7).

10. An absorbent structure according to any one of the
preceding claims, characterized in that the layers of
fibrous material (1, 2) comprise dry-formed layers of
short cellulose fibres.

—_——
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article,
21 foll ow 1
quuid-perr
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flexible eet material,

WS that it conprises the
m :*di ng a first continuous | ayer (25) of a
S

18

11. An absorbent structure according to any one of the
preceding claims, characterized in that the layers of
fibrous material (1, 2) are made of different
materials.

12. An absorbent structure accofding to any one of the
preceding claims, characterizd in that the
thermoplastic material (7) has a melt flow index of at
least 40 g/10 min., preferably at least 60 g/10 min.

13. An absorbent structure according to any one of the
preceding claims, characterized in that the
thermoplastic material (7) is in the form of solid hot
melting garticles

14. An absorbent structure according to -any one of the
preceding claims, characterised in that the
thermoplastic material is polyethylene-based.

15. An absorbent structure according to any one of
Claims 1, or 14, characterised in that the
thermoplastic material is in the form of a quantity of
between about 5 q/m2 and 15 g/m2 of polyethylene
particles with maximum dimensions of 400 microns.

16. An absorbent structure according to Claim 2
characterised in that the adhesion lines (10)

comprise a hot melting adhesive.

17. An absorbent structure according to ‘any one of the
preceding claims, characterised in that its thickness

is no more than 3 mm.

18. A disposable, absorbent article comprising an
absorbent structure according to any one of Claims 1 to
17, disposed between an upper liquid-permeable layer
(15) and a lower layer (28) which is impermeable to
liquids.

A



wen
- providing -lfﬁlﬂﬂﬁﬁﬁﬁ§rH¥8 s layer (28) of a flexible sheet materi al
which is inperjreable to |iquias, - providing at |east one generally
rect angul ar pof t Doh 06 889 absdr bent structure according to any one of
Clains 1 te {19 and - conining the first continuous |ayer (25), the

second conti huous layer (28) and the absorbent structure in a manner such
that the absbrhent stricture-iis di sposed gpd fixed between the first and

second conti nuous | ayers (25, 28),.. The whole substantially as described
and illustrated and for the purposes specified.

19. A disposable, absorbent article according to Claim
18 in the form of a sanitary towel with a thickness no
greater than about 4 mm.

20. A method of producing an absorbent structure
according to any one of Claims 1 to 19, characterized

in that it comprises the following steps:
- providing the first layer (l) of fibrous material,

- providing the second layer (2) of fibrous material of
a width such that it can contact the first layer (1)
along respective longitudinal edge portions (8),

- distributing a mixture of particles of hydrogelling,
absorbent material (6) as well as the €finely divided,
thermoplastic material (7) on the €£irst layer (1) of
fibrous material, the mixture being distributed in a
manner such that the longitudinal edge portions (8) of
the first layer (1) are left free,

- applying lines of adhesive (10) to the longitudinal
edge portions of the first layer (1), and

- combining the first layer (1), the intermediate layer
(5) and the second layer (2) in a layered structure by
the application of heat and pressure to melt the
thermoplastic material so as to form discrete,
spaced-apart bond points (9) between the first layer
(1) and the second layer (2) with the lines of adhesive
(10) bonding the first and second 1layers (1, 2)
together along the longitudinal edge portions (8).

21. A method according to Claim 20, characterised in
that the lines of adhesive (10} are applied in the form
of continuous lines.
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Abstract

A LAYERED, ABSORBENT STRUCTURE

A thin, layered, absorbent structure comprises first and
second layers (1,2) of fibrous material and an intermediate layer
(5) comprising particles of a hydrogelling, absorbent material
(6) and particles of a thermoplastic, polymerié, organic material
(7) : the first and second fibrous layers (1,2) extend beyond the
intermediate layer (5) laterally to form longitudinal edge
portions (8). The two fibrous layers (1,2) are bound together
with the intermediate layer (5) between them by the melting of
the particles of thermoplastic, polymeric, organic material (7)
and by means of a continuous line (10) of adhesive extending

longitudinally on each longitudinal edge portion (8).

Figure 1



