ABSORBENT HYDROGEL FI NES | N ABSORBENT STRUCTURES Fiel d of the i@t bn The
present invention relates to absorbent structures for disposable ZBSor bent
articles containing absorbent hydrogel particles. Mre particular, the
~inventjon relates to absorbent structures having the absorbent hydrogel
peattivgréggmqb&tribut ed such that essentially only parti RGHUSPIMOER ( han 105
m croneters -are Mdistributed in" a dusting {1ayer, which in a disposable .
absorbent articl'e is adjacent the backsheet side.of the absorbent article,
and particles of (105 micronmeters or larger are distributed in a primary
1l ayer. Backgrounanof the invention In the fi'eld of absorbent structures
for. disposabl-e absorbent articles Iike for exanple baby diapers, adult
i nconti nence briefs, pads or sanitary napkins it .has

ABSORBENT HYDROGEL FINES IN ABSORBENT STRUCTURES

REPLACED SHEETS SG

Field of the invention

The present invention relates to absorbent structures

' for disposable absorbent articles containing absorbent
hydrogel particles. More'partiéular, the invention
relates to absorbent structures having the absorbent
hydrogel particles distributed such that essentially
only particles of less than 105 micrometers are ,
distributed ir a dusting layer, which in a disposable!
absorbent art.:le is adjacent the backsheet side of the
absorbent article, and particles of 105 micrometers or
largér are distributed in a primary-layer.

Background of the invention
In the field of absorbent structures for disposable

absorbent articles like for example baby diapers, adult
incontinence briefs, pads or sanitary napkins it has
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2 becone common to use absorbent hydrogel material especially in _
particulate form A large variety of designs inproving the functionality
of the absorbent hydrogel particles are known and are for exanple disclosed
in EP-A-212 618, WO 9101163 or EP-A-325 416. Mre recently it has becone
heno 'd17g1068 Ny of the particul ate absorbent hydrogel perIysd3eason@ve an
appW&9| aie performance profile in respect to particle size. This has |ed
to even further advanced absorbent structures ut|I|2|ng the previously

but n1t| the particle
i i s A
. especxally 1n partlculate form. A large varlety of
designs improving the functionality of the absorbent
hydrogel particles are known and are for exaﬁple _
disclosed in EP-A-212 618, W9-9101163 or EP;A-325-416.
More recently it has become known that many of the
particulate absorbent hydrogel particles have an
appreciable performance proflle in respect to partlcle
sizeé. This has led to even further advanced absorbent
-structures utlllz;ng the previously known amounts of
aﬁsorbent hydrogel particles but limiting the particle
size of the absorbent hydrogel'particles to a specific
range. Absorbent articles'comprising_structures of this
' .or similar designs have been disclosed for example in US
5,061,259 pending US applications US 07/684712, 4374 US
07/684633, us 07/685255 all filed on April 12, 1991 or
EP-A-339 461.

Since the specific particle size range required in
these absorbent articles excludes the smaller partlclee,
referred to as “fines" and defined hereinafter, the
problem how to utilize these smaller absorbent hydrogel -
particles arose. This problem is for example disclosed
in EP-A-417 761. Disposal of fines can almost be ruled
out as a solution since it can cause an environmental
probiem and is commercially not attractive. As an

~alternative, the recycling of fines already during the
'manufacturing process of absorbent hydrogel particles is

. suggested in EP-A-463388 and EP-A-417761. However, the
large quantities produced and the dlfferent production
processes used for making absorbent hydrogel particles
do not always allow immediate resolution of the problem
by modifications of the manufacturing.proceés. Also
during trensport interparticle friction between
absorbent hydrogel particles can lead to fines being
generated,regardless of the initial particle size. 1In
—_— :
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range. Absorbent articles conprising structures of this or simlar designs
have been di scl osed for exanpletin US 5,061, 259 pendi ng US applications US
07/ 684712, 4374 US 07/684633, US 07/685255 all filed on April 12, 1991 or
EP- A-339 461. Since the specific particle size rahge .required in these

absog@s% g&# cles excludes the sialler particles, ref rCHUSIOEMMO" i nes”
and 8 ereinafter, the problemRow to ut|||ze these smal | er absorbent
hydrogel particles arose. This problemis for exanple di scl osed in EP-A-417

761. D Spos%'umﬁgﬁg' n@ﬁeg h@&érgﬁ&% eguc?# a?sténot t'a'gti'{ Qg Since it can

cause an environ en1and 'S come ractive. As an
alternative? FﬁGnPgéVGIWH§50F°fFﬁb%16$r§bH?5dur|ng t he manuf act uring
process of absorbent hydrogel particles is suggested in EP-A-463388 and

.EP'A'417761 H@W@%@Ebrghelt is an objective of the invention to

) utilize absorbent hydrogel partzcle fines in absorbent
structures without incurring the problems prev1ous1y
‘resolved by selecting an absorbent hydrogel part‘:sle
size distribution which omitted fines.. It is also an
objective of the invention to provide a process which
allows to continue to utilize absorbent hydrogel
particles of a full particle size distribution range
thus ellmlnatlng the need for modlflcatlons to the
manufacture of .absorbent hydrogel particles. .

In a different aspect of the invention.a further-
improvement of the design of absorbent articles is
'prov1ded by incorporation of the absorbent structures
according to the present invention. A design
characteristic of absorbent articles is that the liquid
impervious backsheet requires to be protected from being
.penetrated by dry absorbent hydrogel particles to
maintain liquid imperviousness. Some designs afforded -
the extra cost of a high basis weight backsheet strong
enoﬁgh to wiﬁhstand penetration or marking by absorbent
hydrogel particles. ~Other more practical desighs
.included a protective layer of fibrous, often also _
absorbent, material between backsheet and the absorbent
structuie which comprises the absorbent hydrogel

particles. This had the added advantage of supplying

. some ‘extra absorbent capacity while-protecting the
‘backsheet.” Two well known executions of this absorbent
article design are either to include a tissue layer or,
more preferably, creéting an absorbent structure which
had the absorbent hydrogel particles énly distributed

" above a thin protective layer, designated dusting layer,

~ of the absorbent structure. However, even this most
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| arge quantities produced and-the different production processes used for
maki ng absorbent hydrogel parti.cles do not always allow i mredi ate

resol ution of the problem by nodifications of the manufacturing process.
Al'so during transport interparticle friction between absorbent hydrogel

particl es %3@ Iead to fines being generated regardl ess pgit/Ub93/05940i al
part VO %/ 3 summary, thege consi deratlons suggest to search for
alternative mays to utilize fines. Therefore, i s an objective of the

i nvention gyl hbhhzaeéﬁ rﬁﬂE& H¥ﬂ§ geéuQQ{ﬁ%Cifxg* esa [ ¢hetbsor bent
structures mnt I ncu | ens Vi g
disadvantage that part of the absorbent structure was
only utlllzed to a subopt1ma1 extend since the dusting

layer by de51gn could not contain absorbent’ hydrogel
particles.

Therefore, a third cbjective of the invention is to
supply absorbent articles having a dusting.layer to |
prevent penetration or.marking'of the backsheet by
abaorbentlhydrogel material particles in which the _
absorptive function of the dusting layer is optimized by
incorporation of absorbent hydrogel'fines. '

An additional objective of the present invention is
to combine the alimination of problems associated with
the utilization of absorbent hydrogel particles in
absorbent articles with the improvements in absorptive

- function by including absorbent hydrogel particles in
the dusting layer of absorbent structures.

Summary of the invention

In a first aspect tha present invention provideé
absorbent structures for absorbent articles like
- disposable baby diapers, disposable adult incontinence
' briafs;.pads or sanitary napkins. '

In a second aspect the present invention provides
absorbent articles which comprise a liquid permeable
topsheet, a liquid impermeable backsheet and the
absorbent structure according to the first aspect of the
present invention which is disposed between the
topsheet and the backsheet. According to the invention
the absorbent structure comprises two absorbent laYers,
one layér being designated dusting layer , the,othér

layer being designated primary layer. Within the
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resol ved by sel ecting an.absor bent- hydrogel particle size distribution
which onmitted fines. It is also an objective of the invention to provide a
process which allows to continue to utilize absorbent hydrogel particles of
a full particle size distribution range thus elimnating the need for

modi f | %i/ﬂﬂﬁssto the manufacture of absorbent hydrogel peytSéxos9shn a
diffepgz aspect of the invention a fyrther | mprovenent of the design of

absorbent articles is provided by incorporation of the_absorbsntbstrgct?res
ArEroles i s RREHETE HETHCRE R, 60 GHECHAKLNRE (SchRe ckaxer beisRol ot cd
from bei ng penan abedrbentr praicdehdst adjacoge! toathe dackdedBianaai n .
i qui d | mperathyingaty JagRrdes! eRe FhEOrdor&ie: £XIA 2SOSinle @ N gh basis
wei ght 'baCksar}eteitclsét. ri?sn%djacent to the topsheet. - Adjacent as used.

in this context includes but is not limited to direct

contact in a face to face relationship. For example

additional layers may be disposed between topsheét-and

primary layer to further improve absorbent performance

of the absorbent article.

Both absorbent layers are formed by a fibrous,
matrix in which absorbent'hydrogel partidles are
distributed. The'absorbent_hydrogel particles

B distributed in the primary layer are selected to have a
" particle size distribution such that at least 70% by
weight have a particle size of 105 micrometers or _
larger. The absorbent hydrogel particles distributed in
the dusting layer are selected to have a-partigie size
distribution such that at least 60% by weight have a
particle size of less than 105 micrometers.
. ) .
In a preferred execution of the absorbent article of
the present invention the dusting layer is in a face to
face relationship to the backsheet. Equally preferred,
but particularly preferred if the dusting layer has
direct contact in a face to face relationship with the
backsheet, are absorbent articles in which all absorbent
hydrogel particles distributed in the dusting layer have
a particle size of less than 105 micrometers.

"It is an additional aspect of the present invention
to provide a process by which the absorbent structures
.of the invention can be manufactured. In its process
aspect the invention comprises at least the following
process steps : first, continuously moving two gas
streams which have suspended in each gas stream a,

\
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enough to withstand penetration or marking by absorbent hydrogel particles.
Oher nore practical designs .included a protective layer of fibrous, often
al so absorbent, material between backsheet and the absorbent structure
whi ch conpri ses the absorbent hydrogel particles. This had the added

advant age of supplying sone extra absorbent capacity waCTAISI3H5848 i ng t he
‘bacR¥@4(01068 0 wel | known executions, of this absorbent article design. are

gither to include a tissue |layer or, nore preferably, creating an absor bent
Stryoture SR RERRRLER. INARATEL BRGASLERY OPLted Sipd DUt 0 above
struct ure. thqnnpagrbeamehyﬁmpge&opprtlcles in such partzcle s1ze :
- distribution as to form the dusting layer and the
primary layer of the absorbent structure according to
the definition of the-product invention.

A second process step is continuously laying the
laminates blend of matrix fibres and absorbent hydrogel
particles of each gas stream down on top of eadh other

.onto a continuously moving lay-down means to form a
dusting layer and a primary layer. The lay-down means
for this process preferably can either be a screen,
mounted on a rotatlng lay-down drum or a. translatlonal

-mov1ng lay-down belt. '

In a process utiliziné a rotating lay-down druﬁ, it
is particularly preferred that the dusting layer is
placed closer to the screen of the lay-down drum than
the primary layer. If a translational moving lay-down -
belt is used in the process according to the invention,
it is preferred that the primary layer is placed closer
to the belt than the dusting layer.

~ Brief description of the drawings

While the specification'concludes.with claims,
particularly pointing out and.claiminq the present
invention it is believed-that the present invention will
be better understood from the following description in
conjunction with the accompanying drawings in which:

Figﬁre 1 is a plan-view of a disposable diaper
embodiment of the present invention wherein most of the
topsheet -has been cut away to most clearly show the
underlying absorbent core (an embodiment of an absorbent

\
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4 advanced design including a dusting 1ayer had the disadvantage that part

of the absorbent structure was only utilized to a suboptinml extend since

the dusting | ayer by design could not contain absorbent hydrogel particles.

Therefore, a third objective of the invention is to supply absorbent

farticles having a dusting |layer *to prevent penetratioHCBHﬁWﬁﬂﬁpﬂb of the

. bacwera##0106% absorbent hydrogel material particles in which the absorptive

function of the dusting layer is optfm zed by incorporation of absorbent

- “hydrogel fingruddrddist icheaprebenet ineentidhe §f aamtaiadpeantion is to
conbine the elimnation of problens associated with the utilization of

absor bent hydr ogel

particles in absorbent articles with the inprovenents in

absorptive Figure 2 is a longitudinal sectional view of only the
: absorbent core of the disposable diaper taken_along'
sectional line 2-2 of Figure 1;

Figure 3 is a transverse sectional view of only the
absorbent core of the disposable diaper taken along
sectional line 3-3 of Figure 1;

Figure 4 is a perspective view of another alternative
embodiment of an absorbent structure of the present
_invention

Figure 5 shows the principal curve of cumulative
absorbent hydrogel weight percent versus particle size.

etailed description of the invention

The present invention provides absorbent structures
for disposable absorbent articles like for example
diapers, adult incontinence briefs, pads or sanitary
napkins. The absorbent structure of the present
-invention comprises two distinct layers designated
dusting layer and primary layer. Both layers are similar
in that they comprise a fibrous matrix in which
ébsorbent hydrogel particles are disposed, preferably in
a homogenous way. Both layers are distinguished by-the |

' particle_size'distribution of each layer. The different
distribution is such that the absorbhent hydrogel
particles in the dusting layer together with the
absorbent hydrogel particles in the primary layer
represent a standard bulk particle size distribution.
The term " standard bulk particle size distributions",
as used herein, refers to those particle sizes in the
range typically received from commercial superabsorbEnt
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~function by including absorbent hydrogel particles in the dusting |ayer of
absorbent structures. Summary of the invention. n a first aspect the
present invention provides absorbent structures for absorbent articles |ike
~di sposabl e baby di apers,- di sposabl e adult incontinence briefs, pads or

sani b 5i ns. In a second aspect the present mvenﬂ!ﬂ]‘ﬂUSﬁNSﬁ!@s .
abso%@%%v g& icles which conprise a liquid perneable topsheet, a liquid
isrper neabl e backsheet and t he absorbgnt structure according to the first
aspect of th@ter@%aNtsyppigRekon Which is di sposed between the topsheet and
t he backsheet. According to the invention the absorbent structure
conprises two. absorbent |ayers, one |ayer being designated dusting |ayer ,
the -other | ayer being designated prinmary layer. Wthin the

In the following a detailed description of the
individual materials and components of the absorbent
structures as well as of the absorbent articles which
utlllze the absorbent structure is prov1ded.

A. The absorbent structure = . -

The absorbent structures of the present invention
will be described herein in relation to their use in
absorbent articles: however, it should be understood
that the potential application of the absorbent
‘structure should not be limited to the specific
absorbent articles described herein. |

The absorbent structures of the present invention
- are capable of absorbing and'retaining liquids. These
liquids can be, but are not limited to water and certain .
body exidates. Preferably, when used in absorbent
articles of the type described abo@e, the absorbent
structures are generally soft, compressable, conformable
and non-irritating to the skin.

As said herein above, the absorbent structure
comprises a dusting layer and a primary layer which are:
placed onto each other. The direction defined
perependicular to the plane of the dusting layer and the
primary layer is hereinafter referred to as Z -
direction. The positive 2Z- direction is from dusting
iayer towards primary layer, while the negative 2Z-
direction is opposed thereto. Whenlused*in absorbent
articles, the absorbent structure is placed such that
its pos1t1ve Z- direction points towards the bedy of the

. person vhen the absorbent artlcle is used.

This Sheet Has Been Replaced
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5 ‘absorbent structure the dusting layer is the layer which in an absorbent
article is adjacent to the backsheet and the primary layer is the |ayer
which in an absorbent "articl'e is adjacent to the topsheet. Adjacent as used
in-this context includes but is not limted to direct contact in a face to
face relatlonshlp For exanpl e additional |ayers may bRCHIUS§H3£054bet ween

t ops N4 ﬁHﬁsprlnary | ayer to further inprove absorbent perfornmance of the
absorbent article. Both absorbent |ayers are forned by a fibrous, matrix in

whi ch absorbent hydrogel particles age distributed. The absorbent hydr ogel
articles
P The-shape of the absorbent structure in the plane

perpendicular to its .2- direction is defined according
ﬁo its particular use in an absorbent article. In
principle, there is no limitation as to which shape - the

' absorbent Structure may havg.'However, for absorbent
diapers, incontinence briefs, sanitafy pads, catamenials
or pantiliners, the most common shapes known and useful
in the present invention are rectangular, preferably
with rounded edges, hourglass or dogbone shaped, T-

. shaped, or oval. In Qeneral.the shapes of absorbent
structures are preferred-whiéh allow the absorbent
article, in which the absorbent structure is used, to
best provide comfort, form fitting and éhsorbent '
function. For absorbent diapers this would be T-shaped,
dogbone or hourglass shapes. Other shapés like circular
disks are used for example in brassier inserts or inlays
for breast-feeding mothers. '

Figure i shows a particular preferred shape of the
absorbent structure (10) in the context of a disposa“’e
absorbent diaper (20). The absorbent structure (10) ..
Figure 1.also has a 1ongitudinal.axis (36) and a lateral
axis (34) which are perpendicular to each other and both
are perpendicular to the Z- direction. It can be seen
from Figure 1 that a preferred shape.of the absorbent
structure and absorbent article is symmetrical to the
longitudinal axis (36) but has a distinct difference
between the two longitudinal portions of the absorbent
structure. Figure 4 shows another preferred absorbent
structure (10) for disposable absorbent diapers or .
incontinence briefs. This shape typically is designated
. T-shape absorbent structure.

The shapes of the individual dusting layer and
prlmary layer of the absorbent structure can be
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distributed in the primary | ayer are setected to have a particlte size
“distribution such that at |east 70% by wei ght have a particle size of 105
- mcroneters or larger. The absorbent hydrogel particles distributed in the
dusting |l ayer are selected to have a particle size distributiﬁg)ﬁuch t hat
:at | east 60% by wei ght have a particle size of |ess t REVYSB M ¥ oneters.
| n WwOR4W68 ed execution of the absogpent article of the present invention
the dusting layer is in a face to face relationship to the. backsheet.
Equal |y pr efcaxtemisivet. mawevenl, afby panycabssrbént hertisiéng | ayer has
direct contact,.n.a face f - rel.aty | |t - et, are _
absor bent &t |%;%é§%ﬁ#%WhF§% 5 %Sgbggr%%%?B€§%?%%e¥a%§$t?gﬁggggistributed I n
the dustinglusing Raveraagsr nogl eosktensive eAceor@ingstei theneters. It is
an addi ti onglvedtiem!, ¢he! BRsRiAgENhybPVEA4| OHe primary layer only
‘need to be placed onto each other in the region of the
liquid entry point. For example, this is the region of

the urination point in disposable absorbent diapers.

‘It is particular preferred that the dusting léyer is
coextensive to the full shape of the absorbent structure
while the primary layer only forms part of the absorbent
structure on the dusing layer. A preferred execution of
an absorbent structure for a disposable absofbént'diaper
has a dusting layer which is coextensive to the shape of
the absorbent structure while the primary layer extends.
fully along the longitudinal axis (36), i.e. from end to
end of the absorbent structure while in lateral
direction (34) the absorbent structure extends to less
than the largest width of the absorbent structure(10),
particularly preffered less than the smallest width of

' the absorbent structure (10) . Alternatively as shown in

- Figure 4, the primafy layer (1) may extend only~
partially in longitudinal direction (36) of the
absorbent structur while being.co-gxtensive with the
~dusting layer (2) in lateral direction. Most preferred
are absorbent structures, in pafticular for absorbent
diabers, which have a primary layer of lesé than the
full longitudinal length of the absorbent structure and
a lateral extension of less than the largest latefal
.extension of the absorbent structure.. This will provide
most effective, i.e ecological and economical, usage of
the absorbent materials which are comprised in the
primary layer. - '

The dusting layer and the'primary layer can have
. _ : .
variable or uniform basis weight, density and thickness

_’————_’-———-'-—‘-—_-’ .
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to provide a process by which the absorbent -structures of the invention can
be manufactured. In its process aspect the invention conprises at |east the
followi ng process steps first, continuously noving two gas streans which
have suspended in each gas stream a, 6 preferably honmogeneous, bl end of
thHe matrix fibres and the absorbent hydrogel particl esPCHUSMABMticle
si zeWD /01068t i on as to formthe dusjj ng layer and the primary |ayer of the
absorbent structure according t6 the definition of the product.invention. A

second procdss 19ngRtuainalt bpUDateyal adirsctivn) anigiatees 2hond ah matrix

fibres and %3%%& 2t 2 QESQELe (10) having a low density
acquisition zone (56) in the primary layer (1). The low
density acqﬁiétion zone (56) of this embodiment of the
invention has a rounded triangular shape and is designed
according to US Patent 4,834,735. Also from Figure 4, a
region of transition (58), where the primary layer (1)
ends, can be part of the absorbent structures (10)
according to the invention. In such a transition region
the.basis_weight, dgnéity or thickness or a'combination
of -these variables changes in the respective layer. In a
preferred execution of an absorbent structure for
absorbent'diapers such a transition region (58) is
incorporated into the‘primary iayer (1) where such a
primary layer is not coextensive with the dusting 1ayér
(2) in longitudinal or lateral direction.

‘ The term "basis weight" as used herein refers to a
weight of material which is disposed in an area
perpendicular to the Z~direction and divided by the size
of the area to which the material corresponds. For
example the basis weight can be measured by die-cutting
an area of 1.0 or 6.45 square centimeters of the layer
or the absorbent structure as a whole and weighing the
sample on a standard scale. As indicated above the basis
weight depends on the lateral and longitudinal
coordinates of a layer or the absorbent st}ucture.

B. The absorbent hydrogel material

The absorbent hydreogel materials used in the
present invention are substantially Water insoluble,
absorbent, polymer materials that are capable of _
absorbing large quantities of fluid such as wétgr and
‘body exudates in relation to their weight in forming .
hyd:ogels in the process. Such materials are usually
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particles of each gas stream down on tob of each ot her onto_a_continuodsly
novi ng | ay-down neans to forma dusting layer and a primary |ayer. The
| ay-down neans for this process preferably can either be a screen, nounted

on a rotating lay-down drumor a translational noving |a In a
process utilizing a rotating lay-down drum it is parﬂ“Eﬁp &ﬁ@gﬂﬁeferred

thaNWDmU0MN§t|ng llayer is placed clogger to the screen of the |ay-down drum
than the primary layer. If a translational nmoving | ay-down belt is used in.
- *the processaascordpapleootheetaiming such tabsoybedt dilnddst katierhe primary

layer is pl'acad akaSprek8utas. b é#gg Lief
description o? rﬁ ?a\?mgnu g\h @ lIF‘1e speﬂcﬁ tll (Ig(%tggﬁ%ﬂudgsyw th clai ns,
partlcularI? EGlHFlHGfGEFeQnH°C?$J9ﬁ heyr itnames suGh as simply

"superabsorbent materlals" or *hydrocolloids" or

"absorbent gelling materials". The types of absorbent

hydrogel materials useful in the present invention may

vary widely.

The absorbent hydrogel materials that are preferred
for use in the present invention have an Absorptive
Capacity (as measured by the test set forth hereih) of
at least about 18-20 grams, and more preferable at least
about 25 grams, of Synthetic Urine per gram of the
absorbent'hydrogel,ﬁaterial_(in its dry state).
Typically, the absorbent hydrogel material used in the
present invention will have an Absorptive Capacity of’ -
from about 30. to abqut 45 grams of Synthetic ﬁrine per
gram of absorbent hydrogel materials. Absorbent.hydrbgel

‘materials havihg Absorptive Capacities in this range are
especially useful in absorbent structures in absorbent
articles since they can hold high amounts of discharged
body exudates such as urine under moderate confining
pressures that 51mulate in-use conditions. It is obvious
'to_those skllled in the art of absorbent structures or
absorbent articles that absorbent hydrogel particles are
evaluateéd for the final usage by employing the
reépéctive relevant liquid. For example for catamenials
or pantiliners different liquids than synthetic urine
are appropriate. Different liquids however will cause
different'Absorptive'capacities to be achieved,

" therefore the_ébove Absorptive Capacities are not to be
_considered limiting for the use of absorbent hydrogel
particles which are designed to be used for liquids
other than urine. » '

Some general types of suitable particulate

This Sheet Has Been Ilz‘ilaced
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Invention it is believed that the present invention will be better
understood fromthe follow ng description in conjunction with the.
acconpanying drawi ngs in which: Figure 1 is a plan-view of a disposable

di aper enbodi nent of the present .invention wherein nost of the topsheet has
‘been cut away to nost clearly show the underlying absoPEIRUSEHP an
enbowWorMIDIasB an absor bent 7 strusture of the present invention) of the
diaper; Figure 2 is a longitudinal sectional view of only the absorbent |

core of thegissppenk! ﬁyéh-é@éll hakeﬂlaig%&%ﬁm ¢t NfaKing thef gure 1;
Figure 3 is a transv%rie %hlonal vi ew, " of on g’ t he
same, use e present invention are described in
greater detail in US Patent Re. 32, 649 entitled
"Hydrogel Forming Polymer COmpos1tlons For Use in
Absorbent Structures" . rexssued to Brandt et al. on Aprll

19, 1988.

The general types of particles suitable for use in-
.the present invention may also be those particles that
are referred to as "precursor“ partlcles in the
following US Patent Application : Serial Number 07/502,
942 entitled " Particulate Polymeric Compositions Having
Interparticle Crosslinked Aggregates of Fine Precursors"
. filed in the names of_bonal,éarfoll Roe, et al., Serial
"Number 07/503, 393 entitled " Porous, Absorbent,
Polymeric Macrostructures and Method of Making the Same"
- filed iﬁ the names of Donald Carroll Roe, et al.; Serial
Number 07/503, 499 entitled" Method for Producing
Pdlymeric Compositions Containing Interparticle
Crosslinked Aggfegates" filed in the names of Frank
Henry Lahrman, et al.; Serial Number 07/503, 500
'_entitled " aAbsorbent Members Containing Interparticle
Crosslinked Aggregates" filed in the names of Charles
John Berg, et al.: Serial Number 07/503, 501 entitled
" Absorbent Articles Containing Interparticle
Crosslinked Aggregates" filed in the names of Frank
Henry Lahrman, et al.: Serial Number 07/503, 506
entitled " Particulate, Absorbent, Polymeric
Compositions Containing Interparticle Crosslinked
Aggregates" filed in the names of Charles John Berg, et
al.. all filed April 2, 1890. These patent applications
may be referred to collectively as the "Inter-Partlcle
Crossllnked Aggregate" appllcatzons.

The absorbent hydrogel material particles may
optionally be surface treated as described in the Inter-

_'____’____’____'4———
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absorbent core of the disposable diaper taken along sectional |ine 3-3 of
Figure 1; Figure 4 is a perspective view of another alternative enbodi nment
of an absorbent structure of the present invention Figure 5 shows the
p;incipal curve of cunul ati ve absorbent hydrogel wei ght percent versus
part ‘Detailed description of the inventi on TRETHSI394) nvent i on
pr ov es a sorbent structures for disposable absorbent articles |ike for
exanpl e di apers, adult incontinence Bfi efs, pads or sani tary napkins.” The

Apsorbent shHciule alod DEKES Ml Nl Ui STRRISRS, (HRulshe ot | avers

desi gnat ed dus | ayer l-ayers are S|n1lar I n that
t hey conprl§€5%¥$¢mﬁcﬁEﬂ?ﬁH?l)@4?#W#ﬁkﬂ?&ﬂ&§@ﬂ§énnaﬁybﬁogérfﬁaﬁt|cles are

di sposed, ptpégtéd|as idescribed in US Patent 4,824,901, If surface
treated, the absorbent hydrogel material partlcles are
' préferably surface treated by applying a surface
crosslinking agent onto the particles and reacting the
' surface crosslinking agent with the polymer material at
 or near or in the proximity of the surface of the
particles.

The absorbent hydrogel materials may also have the
level of extractable polymer material specified in US
Patent Re. 32,649.

The'pfeferred polymer materials for use as the
absorbent hydrogel material particles possess a carboxyl
'group. These polymers include hydrolyzed-
starchacrylonitrile graft copolymers, partially
neutralized starch-acrylonitrile graft copolymers,
starch -acrylic acid graft copolymers, partially
neutralized starch-acrylic acid graft copolymers,
éaponified vinyl acetate-acrylic ester copolymers,
hydrolized acrylonitrile or acrylamide'copolymers,
slightly network crosslinked products of any of the
foregoing copolymers, partially neutralized polyacrylic
acid. These polymers may be used either independently or
-in the form of a mixture of two or more monomers,
compounds, ‘or the like. Examples of these polymer
. materials are disclosed in US Patents 3,661,875,
4,076,663, 4,093,776, .4',666,983, and 4,734,498,

The most preferred polymer materials for use as the
absorbent hydrogel material particles are slightly
network'chsslinked products of partially neutralized
polyacrylic acids and starch derivates therefrom. Most-

- preferably, the particlés comprise from about 50% to -
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a honogenous way. Both layers are distinguished by the particle size

di stribution of each layer. The different distribution is such that the

‘absor bent hydrogel particles in the dusting |layer together with'the

absor bent hydrogel particles in the primary |ayer represent a standard bul k
. particle size distribution. Thé~term" standard bul k pargCRUSI303%B10

di st riWOPMINS8 o5 used herein, referslgo t hose particle sizes in the range

typically received from comrercial supé€rabsorbent 8 material suppliers.

. In the foll owng..a % taile?-d ription of, the individual terials and
Conponents-oﬁqﬁég 2 Sdrsgﬁ erggfy 8bodE fg%, neutrallzéé, sq%g%tly
_ network crosslinked, polyacrylic acid (e.g., poly
(sodium_acrylate/a;rylic acid)).

The individual particles_of polymer material may be
formed in any conventional manner. Typical and preferred
processes for producing the particles are described in
US Patent Re. 32,649, 4,666,983 and 4,625,001.

The preferred methods fqr.forming~the-partic1es are
those that involve aqueous solution or other solution
polymerization methods as opposed to reverse phase
polymeriiation (the latter also béing known as "inverse
phase polymerization" or “emulsion polymerization"). as
described in US Patent Re. 32,645, agueous solution
polymerization involves the use of an aqueous reaction
mixture to carry out polymerization to form the
particles. . '

The absorbent hydrogel materials incorporated into
the absorbent structures of the present invention are in
a particulate form. The term “particulate" is used
hérein' to mean that the absorbent hydrogel materials
are in the form of discrete units denominated
vparticles". The particles can comprise gr--ules,
pulverulents, spheres, aggregates or agglomerates.
However, typically, the particles described herein will
largely not be agglomerated or aggregated. The particles
céh have any desired shape such as cubic: polyhedrai: .
'sphé:icalz rounded: angular; irregular:; or randomly-~
sized irregular shapes (e.g., pulverulent products of a
grinding or pulverizing step).

The size distribution of the particles of absorbent
hydrogel materials is of critical importance to the
performance of absorbent structures.

-
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structures as wel |l

as of the absorbent articles which utilize the absorbent

structure is provided. A.- The absorbent structure The absorbent structures
invention will be described herein in relation to their use
in absorbent articles; however, it should be understood that the ﬁotentia
appl i cat »@Bg,gf the absorbent structure shoul d not be | PETAUSE3{E59¢

of .the present

spedVO;%

rbent articles describ q herein. The absorbent structures of

t he present invention are capabl e of absorbing and retaining |iquids. These
but are not lim'ted to water and certai-n body exi dates.

| i qui ds can be
Preferably,
t he absorbent s

Loy

548t LS o0 o el pasbloed obove

ar e BFF6r mabl e and

non-irritathraterbaiseswklh slowly. and decrease the potential fluid
uptake rate (that is, the rate at which fluid is taken
into the absorbent structure in the z-direction). Small
particles . (or “fines") tend to swell rapidly, but are
-easily forced into capillary spaces, decreasing the
structure's permeability and dramatically curtailing the
rate of fluid distribution throughout the structure.
aAlso, too high concentrations of fine particles can
coagﬁlete into a gel mass that acts as a barrier to
fluld distribution. These are the phenomena referred to
as- "gel-blocklng“

Ideally,
should be small. .

By ‘using a.specific,'relatively narrow, particle
size distribution in absorbent structures containing
absorbent hydrogel material, the above-mentioned fluid
processing limitations of both large and fine particles
can be significantly reduced or eliminated. While not
wishing to be bound by any particular theory, it is
‘believed that the particle size to some'extent

- determines the'petential fluid uptake rate of an _
absorbent article. This apéears true because the fluid
uptake rate is dependent on the overall surface area per
unit mass of the absorbent hydrogel material. The range
of particle sizes (or "breadth of the distribution" of
the particle size) impacts both the potential fluid

| uptake rate and the distribution rate of the strudturef

the breadth of distribution of particle sizes

-

The present invention relates to the use of the

standard bulk particle size distribution such that no

elimination of the finer particles is necessary. In

general any distribution can be brought into complianee

with the desire to not contain too large particles. by
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As said herein above, the absorbent structure conprises a dusting |ayer and
a'primary |l ayer which are placed onto each other. The direction defined
perependi cul ar to the plane of the dusting Layer and the primary layer is
hereinafter referred to as Z - direction. The positive Z- direction is from
dustln laé&% t owar ds primary |ayer, while the negati VRCRAUSSB05840 on i s
opp to. Wien used in absorbent articles, the absorbent structure
S placed such that its positive Z- Wrection points tomards t he body of
_ the person when the absorbent ar&1 l.e i s used. Sh%ﬁf of the

’

absor bent ARRFORTAE S, RISSSSSSTe ke“for example: m;llzng shing

or similar and well-known particle size reducing

_ processes. However,_the amount of fine particles as
poihted out beforé will generally continue to increase
‘during these processes ana be undesirable as of a
certain concentration. In particular, the primary core
layer should not contain absorbent hydrogel particles
which are known to cause gel-blocking phenomena. On the :
other hand, disposal of such fine particles is not

" desirable for ecological and economical reasons. With
the present invention, it now is possible to continue to
use the standard bulk particle size distribution
resulting from usual manufacturing processes of

“"absorbent hydrogel particles while not sacrificing the
benefits known from utilization of a small range of
particle size distribution in the absorbent structure.

Accordingly the present invention re>ates to
absorbent hydrogel particles distributed the primary
layer and having a particle size distribut .on such that
at least 70% by weight of the particle size is 105
micrometers or larger. The absorbent hydrogel particles
distributed in the dusting layer have a particle size
distribution such that at 1east 60% by weight have a h
particle size of less than 105 micrometers. A preferred
execution of the absorbent article of the present
invention is such that all hydrogel particles in the
dﬁsting layer have a particle size of less than 105
micrometers.

‘The distribution in longitudinal, lateral or 2Z-
direction of the absorbent structure of the absorbent
hydrogel particles in the primary layer is independent
of the distribution in the dusting layer, and vice '_
versa. In particular, the absorbent hydrogel particles
may be concentrated or reduced in concentratzon in
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perpendicular to its Z- direction i s defined according to its particular
use in an.absorbent article. In principle, there is no limtation as to
whi ch shape .the absorbent structure may have. However, for absorbent

di apers, incontinence briefs, sanitary pads, catanenia%ﬁ_ﬁéﬁﬁ p! i ners,
the nobst commbn shapes known and useful in the presenf i on are

r ecWONOHI68 preferably with roundeg edges,. hourglass or dogbone shaped, T-
shaped, or oval. In general the shapes of absorbent structures are
preferred wiiffergenbweRonh R e absorbeat strigtdrerhdnadsor bent

structure igreféfred Ceasit U \d & neOpraskent! @hehitibn)gtaed absorbent
function. For absorbent. diapers thi s would be T-shaped, dogbane. or .
hour gl ass sﬁéﬁ%gbl.’er& ﬁb\fd'é%%eﬁﬁwﬁasr 85|-§Bedp§|%§‘a ejﬁg&g ?8$183€arrpl ein
br assi er i naebasisrveighiy orf woriwardstationdingreasecin  lateral )
' direction towards the longitudinal axis of the absorbent
- structure -while in longitudinal direction the absorbent
hydrogel particle basis weight or concentration maximum
is centred around the designed enﬁry point for liqﬁids
‘to be absorbed. The basis weight or concentration
_ pfofile of the absorbent hydrogel articles can follow a
gradual or a step distribution function. It is also
preferred to have a distribution profile of the
absorbent hydrogel articles in the dusting layer along
‘the lateral direction with a maximum around the
longitudinal axis of the absorbent structure.

Most preferred for the dusting layer as well as the

primary layer is an absorbent hydrogel particle
distribution in Z-direction which is providing,
individually for each layer, a homogeneous profile in z-
direction._This is shown in Figqures 2 and 3 which show

. absorbent hydrogel particles (75) homogeneously
distributed inithe-primary layer (1) which have a

: pafticle size range of equal to or more than 105
micrometers. The dusting layef (2) of the absorbent
structure (10) also has absorbent hydrogel particles
(75) homogeneously distributed in it but they have a
particle size of less than 105 micrometers. The cross
sections of the absorbent structure (10) of Figure 1 in
longitudinal direction in Figure 2 and lateral direction
in Figure 3 are not to scale but distorted to provide a-
better graphical display of the present invention} The
concentration itself of absorbernt hydrogel particles in
Z~direction does not have to be identical for the
dusting iayer and the primary layer. In fact, it is
preferred that the basis weight of the absorbent

-
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Figure: 1 shows a particular preferred shape of the absorbent structure (10)
in the context of a disposabl e absorbent diaper (20). The absorbent
structure (10) of Figure 1 also has a longitudinal axis (36) and a | ateral
axis (34) which are perpendicular to each other and both are‘P endi cul ar
fo thﬁg’é g ection. It can be seen fromFigure 1 t hat PGI/biS83/869400 shape of
t he WOMY structure and absorbentgarticle is symmetrical to the
Longltudlnal axis (36) but has a'distinct difference betmeen the two

| ongi t udi n 19%%:% c&QE g? 8§Qeags§££% &ng ws anot her

preferred a sor ent “structure sor ent apers or
i ncont i nend® tef%‘- the §b§H£BS“FyBY€§P‘F?1|Ba’6‘é%‘?Jgﬁ%tJéU thﬁshape dbsor bent
structure. piitnatiepeyed areeinndi yadial feomting tayerzcgnd primary layer of

the absort"ﬂ@efﬂf&ﬂi&“%%a an., Qeto 1:5. Basis weights and the
indicated ratios have to be present for at least one
area, but not throughout the whole area, of an absorbent
structure. |

The specific size distribution of the absorbent

hydrogel material for each layer used in the present

- invention could be expressed by using the actual
dimensions of the particles. A method suitable for
determining the actual dimensions of the particles is
~set forth in greater detail in several of the Inter-
Particle Crosslinked Aggfegate applications, referred to.
above. However, deterﬁining the actual particle
dimensions'can be a relatively complicated process due
to the different shapes and dimensions that such
particles may have. Therefore, for simplicity, the
‘particle sizes in the absorbent structures of the

_ present invention are exé:essed in another manner.

For purposes of the present invention, the term
“particle size" is defined as the dimension of a
particle which is'determined-by a sieve size analysis

. according to the Sieving Test described in greater
detail herein. A sample of particles is sieved as
described, and the results are recorded. It should be
understood that for particles that ére not spherical,
the sieving test may determine the size of only certain
dimensions of a specific particle. The results of such a
sieve size analysis, however, sufficiently define the
size of the particles for the purposes of the present
invention. : ' ' ' .

One way to express the size of the particles is in.

miiiiifiiitf““nm‘“"




10 coextensive. However, for many absorbent article applications, the shape
of the primary layer and the dusting |ayer are not coextensive. According .
.to the invention, the dusting layer and the primary |layer only need to be
pl aced onto each other in the region of the liquid entry point. For '
sexanpl e %{y&gs the region of the urination point in di BODASIBHSHE0r bent
diapeﬁ§?9 ! particular preferred thﬂ§ the dusting | ayer is coextensive
to the full shape of the absorbent strlUcture while the primary |ayer only

o P o el 2 A3 YL ol s 4 e ffen s U o1
instance, in principal, a particle that is retained on a
sieve with 105 micrometer openings is considered to have
a particle size greater than or equal to 105 micrometer
for the purposes of the present invention. A particle

- that passes through a sieve with 297 micrometer openings
and is retained on a sieve with 105 micrometer openings

- is consfﬁéred to have a particle size from 105 to 297
micrometers. A particle that passes through a sieve with
105 micrometers is consideréd to have a partiéle size
less than 105 micrometers.

It is well known that in most sieving analyses,
certain particles may pass through or be retained on a
sieve in one test, and not on another identical test.
This can result from the shape of the particle and the
different orientation relative to the sieve openings the
particle may assume in each test. Because of this, the
test results are generally eipressed in terms of the
percentage of,parﬁicles,.by weight, that will ordinarily

~ pass through a sieve of one dimension and be retained on
a sieve of a second dimension. Preferably, in the
present invention, no more than about 40%, more
prefergbly no more thap about 10%,_by weigha of the
particles should be larger than 105 micrometers for the
dusting -layer and no more than about 30%, more
preferably no more than about 10% by weight of the
particles should be smaller than 105-micrometers for the
primary layer. of the absorbent structure. .Particularly
preferred for econonical reasons is- to utilize all
particles_with 105 nicrometers or above from a standard
bulk particle size distribution in the primary layer of
an absorbent structﬁre. Thus, all particles in the
dusting layer have a particle size of less than 105
micrometers. '
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has a dusting layer which is coextensive to the shape of the absorbent
structure while the primary | ayer extends fully along the |ongitudinal axis
(36), i.e. fromend to end of the absorbent structure while in |ateral
direction (34) the absorbent structure extends to |ess t han t he | ar gest

mndtggggu&ﬁg absor bent ‘structure(10), particularly pr ePCAYUSIV/ @0t han t he
smal | Ph of. the absorbent strugfure (10).- Alternatively as shown in
Fi gure 4, the primry Iayer (1) may extend only partiatly in |ongitudinal

_di rection (36) 0% clie ,P.m}n Sl liﬁhliea\efgw ﬁbB?anh eaﬁ g@ié/%evm th t he

dusting layer (2) in lateral direction. erre
structures, "?%FEEﬂ??(ﬁRQU1§Rﬁezﬂiﬁﬂﬂﬂ@nF“HFSB&FEalmﬁP€ﬁ°HE§%C% primary |ayer
of 1ess thméf@fét&} ﬁwwamm sieegolf p‘arthelabsﬁmbené primdyir e and a

lateral extgnsl onoly] £t 1 o f}%elraq:gg%t 508! fi8rometers,

preferably not larger than 297 micrometers.

In Figure S, the principal curve for a standard
bulk particle size distribution integrated to cumulative
absorbent hydrogel weight percent versus particle size
is shown. The.redion“of the curve desiénated'A would
represent the particle size range which according to the
invention is put into the dusting layer. The particle
‘'size range designated B in figure 5 would be | |
incorporated into the primary layer of the absorbent
structure according to the invention. Parﬁicles which
belong to particle size C, that is above 500
micrometers are excluded but can be reduced in size to
become part of the particle size range which is fully
incorporated into the absorbent structure. '

The specific particle size distribution for the
dusting layer and for the primary layer described above
can be prepéred'by any suitable method. The specific
particle size distribution can be prepared'at least in
relatively. small amounts by a sieving operation. In
larger quantities the particle size distributions can be
generated for example in cyclon separation processes or
other well-known separation processes. Cyclon type
separations are preferred since they can be combined
with the pneumatic tranéport system’oftén used for
absorbent hydrogel particle handling during the
manufaéture of absorbent hydrogel particles or even
better-during'the manufacture of the absorbent artiéles
themselves.

/
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ext ensi on of -the absorbent structure.. This will provide nost effective,
i .e ecol ogi cal and econom cal, usage of the absorbent naterials which are
conprised in the primary layer. The dusting |ayer and the prinmary |ayer.can

have variabl e or uniform basis weight, density and thic
Ionw y4lolgss Or lateral di rection. Figure 4 shows an ﬁégﬁgg?{tossdtructure
(10) having a low density acquisiti@n zone (56) in-the primary layer (1).

The | ow density acqui stion zone (56) of this. enbodinent of the invention

has a roungedThei abgorbenthaperidrd i s designed according to US Patent
4,834,735. Also fromFigure 4, -a region of transition (58), where the
primary |ayer (1)

: The materials used other than absorbent - hydrogel

.material to form the absorbent structures of the present
invention can be in any suitable form provided it is
capable of transporting ligquids between the structural
elements of its matrix. The term "structufal elemenfs",
as used herein, refers to individual fibers, yarns,
strands, loose particles'énd.the like which are
typically comprised in absorbent structures of the
present invention. |

The particles of absorbent hydrogel material are
located or dispersed in, or on, the matrix of structural .
elements. The particles of absorbent hydrogel material
are incorporated into the matrix of structural elementsl
forming the dusting layer or the primafy'layé: of an
absorbént structure.

Each of the'lajers'af the absorbent structures of
the present -invention comprises a matrix, such as a web,
_batt, or other mixture of fiber material with a specific
guantity of the particulate absorbent hydrogel material
as described herein. Such webs typically comprise
entangled masses of fibers also designated"fibrous or
fiber materials. It should be understood, however, that
for the purposes of this invention an absorbent
structure is not limited to only comprise a web or the
like in the dusting layer and the primary layer. An
absorbent structure may also comprise additiona1
laminates, webs, or combinations of several sheets or
webs of the types of materials as described herein.

Various types of fiber material can be used in the
layers of-the_absorbent structures Qf-the p:esént
' invention._Any type of fiber material which is suitable
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ends, can be part of the absorbent structures (10) according to the:
invention. In such a transition region the basis weight, density or

t hi ckness or a conbi nation of these variables changes in the respective’

| ayer. In a preferred execution of an absorbent structureéj r bent
sdFapers such a transition regi o (58) is incorporated Pt s?%’é)g%r%?rrary

I ayéiVO("ﬂmWﬁare such a prinmary |ayeraq4 s not coextensive with the dusting

| ayer (2) in longitudinal or lateral direction. The term"basis wei.ght" as
‘used herein foaf arse tia eoneepbional nabsoribéntiprdductsliigpealad in an area -

per pendi cul L0 the Z-di.rectio n L\l |.ze. of the area to
whi ch the rr:s{uelﬁ%?ll%cgrgf e{s"%gn%*s‘. EE%rg%%%ﬁ%?ﬁgt%n%%éé%mq%%ﬁélgﬁf be
measur ed by hareidut Spegifacarsamples. of such 46ikem Mateminlseters of the

layer or therhsdiebert1albyet 8iBeds, am¥dok fedCe VRIXHES O ithG s,
rayon, polypropylene,-and'polyester fibers such as
polyethylene tereplthalate (DACRON), hydrophilic nylon
(HYDROFIL), and the like}-other fiber matérials include
cellulose acetate, polyvinyl flouride,
‘polyvinylidenechloride, acrylics, polyvinyl acetate,
polyamides (such as nylon), bicomponent fibers,
tricomponent fibers, mixtures thereof, and the like. -
Hydrophilic fiber materials, however, are preferred.

The term “hydrophilic", as used herein, describes
fibers or surfaces of fibers which are wetted when
liquids are deposited onto the fibers. That is, a fiber
or its surface is considered to be hydrophilic if water
or aqueous body liguids readily spreads on or ovér the
surface of the fiber without regard.to whether or not
the fiber actually imbibes the fluid or forms a gel. The
state of the art respecting wetting of materials defines
hydrophilicity (and wétting) in terms of contact angles
and the surface tension of the liquids and solids
involved. This is discussed in detail in the American
Chemicai Society Publication entitled cOgtacé Anale,
Wettability, and Adhesion edited by Robert F. Gould and
copyrighted in 1964, which publication is incorporated

by reference herein.

Examples of suitable hydrophilic fiber materials,
in addition to some already mentioned, are hydrophilized
hydrophobic fibers. These include surfactant-treated or:
silica-treated thermoplastic fibers derived, for
example, from polyolefins such as polyethylene or
polypropylene, polyacrylics, polyamides, polystryrenes,
pblyurethanes and the like. In fact, hYdrophilized
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sanpl e on a.standard scale. As indicated above the basis weight depends on
the lateral and |ongitudinal coordinates of a |ayer or the .absorbent
structure. B. The absorbent hydroge| material The absorbent hydrogel
materials used in the present invention are substantially water insol uble,

aabsorbent ymer materials that are capable of absoerﬂgVUﬂE@@ﬂﬁﬁantltles
of fI1'W as water and body exudates in relation to their weight in
forning hydrogels in the process. Suchgsmaterial's are usually 12 al so
-capabl e of Opi6n 2L CEHOR0 ] ldt el R JFOLReRbR1VEESAECS:

Absor bent h mat er1 a
) very absorbent and which, therefore, do not provide webs

of sufficient absorbent capacity to be useful in
conventional absorbent products, may be suitable for use
in the absorbent structures of the present invention due
to their good w1ck1ng propertles. This is because the
wicking prqpens;ty of the fibers is as important, if not

_ more . important, than the absorbent capacity of the fiber
material itself. This is.due to the high rate of fluid
uptake and lack of gel blocklng propertles of the
partlculate absorbent hydrogel materials used in the
absorbent structures of the present invention. In some
applications of the present invention, hydrophobic
synthetic fibers can also be used but are usually less
preferred. -

For reasons of availability and cost, cellulose
fibefs'are generally prefgrred for -use as the
 hydrophilic fiber material of the. absorbent structures
described herein. Most preferred are wood pulp fibers
which are referred to as “airfelt".

' Other cellulosic fiber materials which may be
useful in some of the absorbent structures described
‘herein are chemicaliy stiffened cellulosic fibers.
Preferred chemically.Stiffened cellulosic fibers are the
stiffened, twisted, curled cellulosic fibers which can
be produced by internally crosslinking cellulose fibers
with a crosslinking ageht. The types of stiffened,
twisted, curled cellulosic fibers useful as the
hydrophilic fiber material of the absorbent structures
described herein are described in greater detail in the
following patents : US Patents 4,822,453, 4, 888,093,
4,889,595, 4,889,596, 4 889,597, and 4,898, 642.

Especially preferred absorbent structures

-
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al so be referred to by other names such as sinply "superabsorbent
mat eri al s" or "hydrocol | oi ds" or "absorbent gelling materials". The types
of absorbent hydrogel materials useful in the present inventionh may vary
wi dely. The absorbent hydrogel materials that are preferred for fe.in t he

present i&vlﬁéhtion have an Absor pti ve Capacity (as_rreasu?‘é'&'l{%”'foﬁg“test set
f ort WRSA of at |east about 18-20 granms, and nore preferable at |east
about 25 grans, of Synthetic .Urine p%? gram of the . absorbent hydrogel

mat Sri al ﬁ, | reonipr idihes tes dusbipigcabygr ahe the opbimaryIHyge hHIRer i al
‘used I n the lp

L ho' v 5 Al ko BB RERERIL MRl g o

hydrogel mathavenlthe ahssnthent hydregel partiches @zspexsebsorptive

Capaci ties ijbridyendcii¥ls alrf z-direction in the matrix. These
absorbent structures are most preferred if they further
comprise a layer of chemically stiffened cellulosic
fibers on the primary layer on the side opposite the
side of the dusting layer to provide an especially rapid
acquisitional wicking layér. The layer of chemically '
stiffened cellulosic fibers may also comprise absorbent
hydrogel particles. If present in an exeéution of the
.present invention the size of this layer of chemically
stiffened cellulosic fibers is preferably substantially
free of absorbent hydrogel particles and has a shape of
1e$s than the smallest lateral width of the absorbent
structure and less than the longitudinal length of the
absorbent structure, i.e. it is smaller than the
absorbent structure in all directions.

The relative amount of fiber or other suitable type
.of material and particulafé'absorbent-hydrogel materials
used in the absorbent structures of the present -
invention can be most ccnveniently expressed in terms of
the weight percentage of those components in the
absorbent structure. The absorbent structures preferably
contain from about 5% to about 98% overall, more
preferably from about 10% to about 80%, by weight of the
absorbent structure, of the particulate absorbent
hydrogel material.
By "overall concentration" in this context is meant
. the total weight of absorbent hydrogel particles
expressed in % of the total weight of the absorbent
structure or the respective absorbent layer.

bue to the difference in particle size in the

-
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especially useful in absorbent structures in absorbent articles since they
can hol d high anpbunts of discharged body exudates such as urine under
noderate confining pressures that simulate in-use conditions. i s obvious
to those skilled in the art” of absorbent structures or absorbe @? tlcles

; t-hat 4y} 4 hydrogel particles are evaluated for thePGIEPY 3

enpl oyl e respective relevant |iggid. For exanple for catanenlals or
pantlllners different liquids than synthetic urine are appropri ate.

-Di fferent | agetdaghvapeerantll the apsemai-y fﬁ)@}} a&&cgﬁﬁéﬁéaapam ties to be
consi dor ed FEREEREE2FAPn RE. BRECEPoRb S by Sof L il S92 i oh are
.desi gned tolbyeuséd hot ldqutﬂgabthh¢c¢t¢nnqmyJuxheipngﬁﬁrnﬂdﬂ types of
sui tabl e pagykehh®t Boncentration of absorbent hydrogel particles in

the dusting layer is from 5% to 50%, most preferably
from 10% to 35%, by weight of the dustlng 1ayer. on the
other hand it is preferred that the overall
concentration of absorbent hydrogel particles in the
primary layer is from 10% to 80%, more preferably from
20% to 50%, and most preferably from 30% to 40 % by
weight of the primary layer.

It is also preferfed that the dusting layer and the

“primary layer have different absorbent capacities. This
can be achieved by selecting the overall-absorbeht
hydrogel particle concentration and by using different
basis weights for the fibrous matrix in the'dusting
layer and the primary layer. According to the present

_ invention the ratio of the maximum basis wéight'cf the
" fibrous matrix in the dusting layer and the maximum
basis weight of the fibrous matrix of the primary layer
is selected such that it has a range from 1:1 to 1:10,
preferably from 1:2 to 1:5 for at least some areas of
the. absorbent structure. When designing an absorbent
structure the ratio can be used to distribute the
overall amount of absorbent fibrous matrix material
according to the absorbent capacity need for whlch the
absorbent article is designed.

‘ SLmllarly the basxs weight of absorbent hydrogel
partlcles in the dusting layer and the basis welght of
absorbent hydrogel particles in the primary layer are
advantageously selected, according to the invention, if
their ratio falls into the range from 1:1 to 1:20,
pgeferably from 1:2 to 1:5.

R
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13 absorbent hydrogel materials and nethods of making the sane, useful in
the present invention are described inh greater detail in US Patent Re. 32,
649 entitled "Hydrogel - Form ng Pol yner Conpositions For Use in Absorbent
StructUres reissued to Brandt et al. on April 19, 1988. The general types
articles suitable for use in- the pr esent |nvent|oﬁwﬂﬁysﬁvgﬁnﬂe t hose
par Q p¢/01 qﬁﬁat are referred to as- grecursor particles in the follow ng US
Pat ent Application : Serial Nunber- %/502, 942 entitled " Particulate"
Pol yneri c @neaitalobastisy wedghtt efpabsbebentr osshdtiesl Apetand es of Fine

Precursors"on the absorbent article for which the absorbent
structure is to be utilized. For the absorbent
structures contemplated herein, an advantageous range
can be defined which incorporates the differences
between the different absorbent structures according to
the invention as well as the variation of basis weight
of an absorbent structure due to cOnpentration gradients
in longitudinal and/or laterai direction. The preferred
maximum basis weight for apsorbént-strﬁétures in
absorbent articles according to the present invention,
is therefore in the range from 0.05 g/cm2 to 0.15 g/cm2.

‘The density of the absorbent structures described
herein can be important in several aspects. It can be
important in determining the absorbent properties of the
absorbent structures by themselves and thé absorbent
properties of the articles in which such absorbent
structures may beuemployed. The density of the absorbent
structures described herein will generally be in the
range from about 0.96.g/cm3 to about 0.5 g/cm3, and more
'preferabiy within a rénge of from about 0.08 g/cm3-to
about 0.35 g/¢m3. Density values for these structures
are calculated from their basis weight and céliper.
Caliper is measured under a "gentle" load of 15.9
grams/cm2. The basis'weight is measured by die~cutting a
certain -size sample of the absorbent structure and
weighing the sample on a standard scale. The weight and
area of the sample determine the basis weight. The
density and basis weight values incluyde the weight of
the particles of the absorbent hydrogel material.

The absorbent structures of the présent invention
can contain a variety of optional materials in additidn
to the fiber or other suitable materials and the
absorbent hydrogel materials. Such optional materials

This Sheet Has Been Reﬁaced :




filed in the nanes of Donal Carroll Roe, et al., Seri al

‘Nunber 07/503, 393

erftitled " Porous, Absorbent, Polyneric Macrostructures and. Met hod of

Maki ng t he Sane" filed in the nanes of Donal d-Carrol | Roe,

et al.: Serial

Number 07/503, 499 entitled" Method for Producing Polyggi?qgégﬂﬁgafltlons

Fran
Menber s Cont ai ni ng Interpartlcle Crossl i nked Aggregates”

Gont terparticle Crosslinked Aggregates” filed
ol

nmes of

ahrman, et al.: Serial 2Bunber ‘07/503, 500 entitled " Absorbent

filed in the nanes

of Charl es chhrirRanGie,cifod! exaspLleal £ NiTBed i ST OG0 mirnd,it]l ed

Absor bent Art.,cl.es

AR R PSR SR oL, UGSl RO

in the na

filed
506

entltled"ﬂ@mﬁnmﬁﬂ,aﬁ¢coA5§0pbeaentPotyeee|@ptxmmmquqmpnn&nnﬁzm ni-ng
_' nterparti @ dPRnete89y comprise no more than about 30% by

weight of the absorbent structures. .
Process for makij absorbent structu

The preferred fibrous absorbent structures
described herein can bé prepared_by'any process’ or.
technique that comprisés a combination of fibers and
particles of absorbent hydrogel material. These

‘absorbent structures are preferably formed by air-lgying

a substantially dry mixture of fibers and absorbent
hydrogel particles and, if desired or necessary,

- densifying the resulting web. Such a procedure is

decribed more fully in US Patent 4,610,678. As indicated
in US Patent'4,610;678, the air-laid webs formed by this
procedure will preferably comprise substantially
unbonded fibers. These webs preferably have a moisture
content of 10% or less.

According to the process aspect of the invention a

preferred continuous process for the manufacture of

absorbent structures according to the invention

‘comprises two steps. First, continuously moving two

streams of gas, preferably air. Each of the two streams
has suspended in it, preferably homogeneously mixed, the
matrix fibers and the absorbent hydrogel particles. One
stream has the absorbent hydrogel particle size
distribution and the matrix fibers suspended in it which
will be comprised in the dustiﬁg layer and the other
stream has the'absorbeht hydrogel particle size
distribution and the matrix fibers which will be
comprisediin the primary layer of the absorbent
structure éuspeﬁded in it. The second step of the

/;

—
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Aggregates” filed in the nanes of Charles John Berg, et al., all filed
Aptil 2, 1990. These patent applications nay be referred to collectively as
the "Inter-Particle Crossl i nked Aggregate" applications. The absorbent
hydrogel raterial particles may optionally be surface treated as described

in tggo ﬁd 14 Particle Crogslinked Aggregates apBGIéHBYURAP®THys the
absorbent hydrogel material particles nay be surface treated as. described
n US Patent 4,824,901. If surface te®ated, the absorbent hydrogel materi al

‘particles a{:ﬁo@éééeiébiély%fﬁfé? ﬁa&&tﬁd tswsy&h&unanaﬁyr&a&e crosslinki ng
agent onto articles an ctlrg%

: re m continuously down onto %n also continuously

moving lay-down means such that the material form the

dusting layer and the primary layer according to the

design of the absorbent structure.

Preferébly the continuously moving lay-down means
can be a screen mounted on a rotating lay-down drum '
which then is followed by a transfer station where the
absorbent structure from the lay-down drum is moved onto
a transport means. Another, equally preferred
continuously moving lay-down means can be a
translational moving screen for example in form of a

" lay-down belt. No transfer statlon is required for this
lay-down systen. '

It is especially preferred for the manufacture of
disposable absorbent diapers that the dusting layer in
case of a rdtéting lay-down drum, as the continuously
moving lay-down means, is placed closer to the screen on
the lay-down drum than the primary layer in order to
result after the transfer s' ‘tion in an absorbent
structure which can be transpdrted on vacuum belts with
the dusting layer not being exposed for the majority of"
its surface to the vacuum belts. This prevents the loss
of the absorbent hydrogel particles of small size which
are comprised in the dusting layer and could otherwise
easily be lost into air-streams created by vacuum belts.

Alternatively, if a translational moving 1ay-down belt
is utilized as the continuous lay-down means, it is
advantageous to lay down the primary layer closer to the
lay-down belt than the dusting layer, thereby achieving
the sanme situation for further processing as described:
above for a process using a rotating lay-déwn drum.

uiiiiﬂ‘l‘iiilﬂifi‘ i



surface crosslinking agent with the polyner material at or near or in thé
proximity of- the surface of the particles. The absorbent hydrogel naterials
may al-so have the level of extractable polymer material specified in US
Patent Re. 32,649. The preferred polynmer materials for use as the absorbent
hydrqgg nﬁbaglal particles possess a carboxyl group. TREBASHIAFL s

I ncl ude hydrolyzed starchacrylonitrig4g graft copolyners, partially-
neutralized starch-acrylonitrile graft copolyners, starch -acrylic acid

graft copol S, B E@II LI alized starch-acrylic acid graft
copol yners, e-acrylic ester copolyners, hydrollzed
acrylonltrlle or acryl ami de copol ymers, slightly network crosslinked
products of anyffe GBRorbent structures of the present invention
are especially suitable for use as absorbent cores in
absorbent articles, in particular disposable absorbent
articles. '

The term "absorbent article", as used herein,
refers to articles which absorb and contain body
exudates and other fluids. More specifically, the term
"absorbent arﬁicle", as used herein, generally refers to
articles which are placed agalnst or in proxlmlty to the
body of the wearer to absorb and contazn various
exudates dlscharged from the body. The term “dlsposable
absorbent artlcles", as used herein, are -those absorbent

 articles which are intended to be disbareed after a
single use. This means the original absorbent article in
whole is not intended to be laundered or otherwise
restored or reused as an absorbent article, although
certain materials or all of the absorbent article
material may be recycled, reused, or composted.

‘A preferred embodiment of an absorbent diaper (20)

- is shown in Figure 1. As used herein, the term "dieper"
refers to a garment generally worn by infants and
incontinent persons about the lower torso of the wearer.
It should be understood, however, that the present
invention is also applibahle to other absorbent articles
such as incontinent briefs, incontinent pads, training

. pants, diaper inserts, sanitary napkins and the like.

Figure 1 is a plan view of the diaper (20) of the
present invention'in its. flat-out, uncontracted state
(i.e., with all the elastic induced contraction

"removed). Portions of the diaper have been cut-away to
more clearly show the construction of the. diaper (20).
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foregoi ng copolynmers, partially neutralized polyacrylic acid. These
polymers may be used either independently or in the formof a mxture of
two or nore nononers, conpounds, or the like. Exanples of these pol yner

materials are disclosed in US Patents 3,661, 875, 4,076,663, 4,093, 776,

. 4,666,983, and 4,734,498. The nmpst preferred polyner mat se as
t he ab§MQH@ﬂH°ﬂ&drogel mat eri al particles .are slightly ng?angg%?%ggllnked
products of partially neutralized poIYﬁhryllc acids and starch derivates

" .therefrom Mbst preferably, the particles conprise from about 50%to 15
about 95% prE 2Dl Nt/ E gatralized, slightly

The absorbent structures of the present invention

are especially suitable for use as absorbent cores in

. absorbent articles, in particular disposable absorbent
articles. - ' o

The term "absorbent article", as used-herein,
refers to articlee which absorb and contain body
exudates and other fluids. More specifically, the term
“absorbent article", as used herein, generally refers to
articles which are placed agalnst or in prox1m1ty to the |
body of the wearer to absorb and contain various
exudates discharged from the body. The term "“disposable
absorbent articles", as used herein, afe.éhose'absorbep;
articles which are intended to be discarded after a
single use. This means the original absorbent article in
whole is not intended to be laundered or otherwise
restored or reused as an absorbent article, although
certain materials or all of the absorbent article
material may be recycled, reused, or composted.

A preferred embodiment of an absorbent diaper (20)
is shown in Figure 1. As used herein, the term “diaper“
refers to a garment generally worn by infants and
incontinent persons about the lower torso of the wearer.
It should be understood, however, that the present
invention is also applicable to other absorbent articles
such as incontinent briefs, incontinent pads, training
pants, diaper inserts, sanitary napkins and the like.

Figure 1 is a plan view of the diaper (20) of the
present invention in its flat-out, uncontracted state
(i.e., with all the elastic induced contraction
removed). Portions of the diaper have been cut-away to
more clearly show the construction of the diaper (20).
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net wor k "crossli nked, polyacrylic acid (e.g., poly (sodium acrylate/acrylic
acid)). The individual particles of polyner material may be formed in any
conventi onal manner. Typical and preferred processes for producing the
particles are described in US Patent Re. 32,649, 4,666,983 and 4, 625, 001.
The preferred nmethods for form ng the partlcles are thoz,‘ghtg‘g;,s}o 4§ ve
aqueoﬂ\éogﬂl"mqson or other solution polynerization metho 4 opposed to _
reverse phase polynerlzatlon (the | atXer al so bei ng known as "inverse phase-
pol ymeri zation" or "emul sion polymnerization"). As described in US Patent

‘Re. 32, 649, Thquedde ob| the odippéy 20y attiiwh icontlaces the wearek an aqueous

reaction m ¥hue8 tReCRiéWe LﬁnFﬁadﬁ?E'fagh&ﬁék%rkokﬁb %%s&@ eChes. The

absorbent hydr o materi als 1 ncor porated’int
ggregtlon defined hereln is pointing out towards the

viewer of Figure 1. The diaper (20) is shown in Figure 1
to have a front waistband region (22), a back waistband |
region (24), a crotch region (26), and a perlphery (28).
The periphery (28) is deflned by the outer edges of. the
diaper (20). The longitudinal edges of the diaper (20)
are designated (30) and the end edges are designated

' (32). The diaper (20) additionally has a lateral
centerline which is designated (34) and a longitudinal
centerline which is designated (36).

. The diaper (20) preferably comprises a liquid'
pervious topsheet (38): a.liquid impervious backsheet
(40) joined with the topsheet (38) and absorbent _
structures (10)'posiﬁioned between the topsheet (38) and

~ the backsheet (40); elastic members (44); and tape tab’
fasteners (46) . The tqpsheet (38), the backsheet (40),
the absorbent structure (10) and the elastic members
(44) may be assembled in a variety of well known
configurations.’ '

A preferred diaper configuration, however, is
described generally in US Patent 3,860,003 entitled
“Contractable Side Portions For Disposable Diaper",
which issued to Kenneth B. Buell on January 14, 1975.
Alternatively preferred configurations for the
disposable diapers contemplated herein are described in
the following patents : US Patent 4,808,178, entitled
"Disposable Absorbent Article Having Elasticized Flaps
provided with leakage resistant portions" issued to
Mohammed I. Aziz and Ted L. Blaney US Patent 4,695,278
entitled "Absorbent Article Having Dual Cuffs" issued to
‘Michael I. Lawson and US Patent 4,816,025 entitled
"Absorbent Article Having a Containment Pocket® issued
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t he absorbent structures of the present invention are in a particul ate
form The term"particulate" is used herein to nean that the absorbent
hydrogel materials are in the formof discrete units denom nated .
"particles". The particles can conprise granules, pulverulents, spheres,"-
dggregat es or aggl onerates. However, typically, the pampgretssssdssori bed
hereWWDﬂﬂﬂmoﬁ%fgely not be agglaner?hed or aggregated. The particles can
have any desired shape such as cubi ¢ pol yhedral ; spherical; rounded;

angul ar; irre%plar' or. random y- sized irregular shapes (e.g., pulverul ent
products oft%IgPHi-n§OBP™AL veri zing step). The size distribution of the
particles of absorbent hydrogel materials is of critical inportance to the

performance of %Q§&&QeqtsﬁB&Hthﬁ§eferred embodiment of the diaper
(20) in which the topsheet (38) and the backsheet (40)
are coexteﬁsive and have length and width dimensions
generally larger than those of the.abéorbent structure
(10) . The topsheet (38) is associated with and
superimposed on the backsheet (40) thereby forming the
periphery (28) of the diaper (20).

The front and back waistband regions (22) and (24),
respectively of the diaper (20), extend from the end
edges (32)'of the diaper periphery (28) toward the
lateral centerline (34) of the diaper (20). The front

~and back waistband regions (22) and (24) preferably
extend a distance of about 5% of the length of the
diaper (20). The waistband regions. comprise the upper
portions of the diaper (20), which, when worn, encircle
the waist of the wearer. The crotch region (26)
-comprises the portion of the diaper (20) which, when
-worn, is positioned between the legs of the wearer and
covers the lower torso of the wearer. The crotch region
(26), thus, defines the area of typical liquid
depositioh for a diaper (20)-or other disposable
absorbent article. ' '

The topsheet (38) is compliant, soft feeling, and
" non-irritating to the wearer's skin. Further, the
topsheet (38) is liquid pervious permitting liquids to
readiiy penetrate through its thickness. A suitable
topéheet (38) may be manufactured from a wide range of
materials such as porous foams, reticulated foams,
apertured plastic films, natural fibers (e.g., wood or
cotton fibgrs);-synthetic fibers (e.g., polyester or
ﬁolYpropylene fibers) or from a combination of natural
and synthetic fibers. Prgferably, the topsheet (38) is

-
as Been Repllaced

"



16 In general, large particles of absorbent hydrogel materials swell slowy
and decrease the potential fluid uptake rate (that is, the rate at which
fluid is taken into the absorbent structure in the z-direction). Small

particles (or "fines") tend to swell rapidly, but.are easi] r into
capi | I yoyespgna6es, decreasing the structure's perneabil .t&%ﬁ'&éﬁ/@gﬁ cally
“curtailing the rate of fluid distribution throughout the structure. Al so,
too high concentrations of fine partr%ﬁes can coagul ate into a gel nass

. that acts aspaabapfi 8 ny@rbbbeidimdtdPidl ¥b iHHtAthe RRapeRgNENA

referred to as."gel -bl ocking". . By usi a .specific, relatively narrow,
particle _sﬁinggrom ggquigs 1nythg égéorb nt structure (10?.y

A particularly preferred topsheet (38) comprises
"staple length polypropylene fibers having a denier of
- about 1.5, such as Hercules type 151 polyprdpylene
marketed by Hercules, Inc. of Wilmington, Delaware. As
used herein, the term "staple length fibers", refers to
those fibers having a length of at least about 15.9 mm
(0.62 inches). | ' '

There are a number of manufacturing techniques
which may be used to manufacture the topsheet {38). For
,exemple, the topsheet (38) may be woven, nonwoven,
spunbound, carded, or the like. A preferred topsheet is
carded, and thermally bonded by means well known to
those skilled in the fabrics art. Preferably, the

- topsheet (38) has a weight from about 14 to about 25
grams per sgquare meter, a minimum dry tensile strength
of at least about 400 grams per centimeter in the
machine direction, and a wet tensile strength of at _
least about 55-gtams per centimeter in the cross-machine
direction.’ | -

The backsheet (40) is impervious to liguids and is
preferably manufactured from a thin plastic f£ilm,
although other flexible liquid impervious materials may
.alse be used. As used herein, the term "flexible" refers
to materials which are compliant and  which will readily
conform to the general shape and contours of the '
wearer's body. The backsheet (40) prevents the exudates
absorbed and contained in the absorbent structure (1oj |
from wetting articles which contact the'diapé: (20)_such
as bedsheets and undergarments. Preferably, the
backsheet (40) is polyethylene film having a thickness

-
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size distribution in absorbent structures containing absorbent hydrogel .
materi al, the above-nmentioned fluid processing limtations of both |arge
and fine particles can be significantly reduced or elimnated. Wile not
"~ wishing to be bound by any particular theory, it is believed that the

partl‘&be%zﬂﬁ& to sone extent detefnines the potential fBcii7disoayosdeg rate of
an ab article. This appears Ly ue because the fluid uptake rate is

dependent on the overal | surface aréa per unit nass of the absorbent

hydrogel teri The ran of partlcle sizes (or "breadth of the
dlstrlbutrgﬁ°mo 9+%3TEUY?£b 7 inpacts both the potenti-al fluid uptake
rate and the distribution rate of the structure. ldeally, the breadth of

distribution ofaRatitslfe PoRfecHAUN B213MIL! nadlifaBLqRER s} NVENti ON

relates to the use
Monsanto Chemical Corporation and marketed in the trade

as Film No. 8020. The backsheet (40) is preferably
embossed and/or matte finished to pro?ide a more
clothlike appearance. Further, the backsheet (40) may .
permit vapors to escape from the absorbent structure
(10) whiie still preventing exudates from passing
through its thickness.

The 51ze of the backsheet (40) is dictated by the
size of the absorbent structure (10) and the exact
diaper design selected. In a preferred embodlment, the
backsheet (40) has a modified hourglass-shape extending
beyond the absorbent core structure (10) a minimum
distance of at least about 1.3 centimeters to about 2.5
centimeters around the entire diaper periphery (28).-

The topsheet (38) and the backsheet (40) are joined
together in any suitable manner. As used herein, the
term "joined" enéompasses configurations whereby the

- topsheet (38) is directly joined to the backsheet (40)
by affixing the topsheet (38) to intermediate structures
which in turn are affixed to the backsheet (40). In a
‘preferred embodiment, the topsheet (38) and the
backsheet (40) are affixed directly to each other in the
diaper periphery (28) by attachment means such as an
adhesive or any other attachment means known in the art.
Examples of such attachment means could include a
uniform continuous layer of adhesive, a patterned layer
of adhe51ve, or an array of separate lines or spots of
adhesive.

The tapé tab fasteners (46) are typically apﬁlied
to the back waistband region (24) of the diaper (20) to
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standard bul k particle size distribution such that no elimnation of the
finer particles is necessary. In general any distribution can be brought

into conpliance with the desire to not contain too |large particles by 17
appropriate processes |ike for exanple milling, crushing or simlar and

wel | - known particle size reducing processes. However, tgagrAysris9ad fine.
par t iW084/0% ointed out before wll generally contlnue to |ncrease durlng
these processes ana be unde5|rable of "a certain concentration.

partlcular t he core |la oul d qt C ai,n absorgﬁ t hydroge
particles %?W% g é‘b g%l %gﬁeﬂd'ﬁ?ﬁﬁ ( s]tﬂﬁ

the wearer. Only one of the tape tab fasteners is shown
in Figure 1. The tape tab fasteners (46) can be any of
those well known in the art, such as the fastening tape
disclosed in US Patent 3,848,594 issued to Kenneth B.
Buell on November 19, 1974. Tape tab fasteners requiring
a designated fastening surface such as highly aggresive
adhesive tape tabs or two piece meclianical fasteners,
e.g. of the loop/hook kind, can also be used. For these
tape_tab.fasteners'the designated fastening system is
joined to the diaper (20) at the longitudinally opposed
end of the diaper (20).

The elastic members (44) are disposed adjacent the
'periphery (28) of the diaper (20), preférably along each
longitudinal edge (30) so that the-glastic members (44)
will tend to draw and hold the diaper (20) against the
legs of the wearer. Alternatively or additionally, the
elastic members (44) may be disposed adjacent either or

" both of the end edgés (32) of the diaper (20) to provide
a waistband as well as (or rather than) leg cuffs. For
example, a suitable waxstband is disclosed 1n US Patent
4,515,595 entitled "Disposable diapers with e{astlcally
contractible waistbands" which issued to David J. Kievit
and Thomas F. Osterhage on May 7, 1985. A method and
apparatus suitable for manufacturing a disposéble_diaper'
having elastically contractible elastic members is

described in US Patent 4,081,301 entitled "Méthod and
apparatus  for continuouély attaching discrete, stretched
eiastic_strands to predetermined isolated portions of
disposable absorbent products®. '

The elastic members (44) are secured to the diaper
(20) in an elastically contractible condition so that in
a normally unrestrained configuration, the elastic
members (44) effectively contract or gather the diaper

|: rm
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ot her hand, disposal of such fine particles is not desirable for ecol ogical
and economical reasons. Wth the present invention, it nowis possible to
continue to use the standard-bul'k particle size distribution resulting from
usual manufacturing processes of absorbent hydrogel particles while not

'sacri‘&b}'}}ﬁ éshe benefits known frdmutilization of a sret¥/USa3#9s940f
part.i 2 distribution in the ag orbent structure. Accordingly the

pr esent invention reates to absor be hydrogel particles distributed t he

.primary | a i_n e | c that at | east
70% by wei \i 1 Fﬂ%{uélegé (ihioggﬁséé oéf)r%%deér)e'[s,a ?’rql Igarger‘ The
absor bent Wnpramwwtdb%emgu@e‘awn imecat krasty twe sayisave a

particle spare fhsddrdalt itpe &!ﬁhtibaheﬂbeféa?uﬁQﬁé}b)bé/\@%tdi@de a partlcl e
size of | esgd tsheacnur]é%S Whl(i t teecrigaper gafrmay be contracted

such as by pleating, and the elastic members (44) may be

secured and connected to the diéper (20) while the

elastic members (44) are in their relaxed or unstretched

condition.

In the embodiment illustrated iﬁ'Figure 1, the
elastic members (44) extend essentially the entire
length of the crotch region (26) of the diaper (20). The
elastic members (44) may, alternatively, extend the
entire length of the diaper (20), or any other length'
suitable to provide an elastically contractible line.
The length of the elastic members (44) is dlctated by

'the diaper de51gn. .

The elastic members (44) may take a multitude of
configurations. The width of the elastic memberé (44)
may, for example, be varied from about 0.25 millimeters
to about 25 millimeters or more. The elastic members
(44) may comprlse a single strand of elastic material or
may comprise several parallel or non—parallel strands of
elastic material. The elastic members (44) may be
rectangular or curv111near. Still further, the elastzc
members (44) may be afflxed to the diaper in any of
several ways which are known in the art. For example,
the elastic members (44) may be ultrasonically bonded,
heat and pressure sealed into the diaper (20) using a
variety of bonding patterns, or simply be glued to the
diaper (20). ' |

The absorbent structure (10) of the diaper (20) is
positioned between the topsheet (38) and the backsheet
(40) . The absorbent structure (10) may be manufactured
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~execution of the absorbent article of the present invention is such that

L

all hydrogel particles in the dusting |ayer have a particle size of |ess

“than 105 m croneters. The distribution in longitudinal, |lateral or Z-

direction of the absorbent structure of the absorbent hydrogel particles in
the primary |layer is independent of the distribution in POE/USENV0590| ayer,
and viVOMAWOE | particul ar, the absorbent hydrogel particles may be
concentrated or reduced in concentratgpn in different regions-of the
absorbent structure. In a preferred execution of the present invention, the
absor bent hydiRogeVigarvariety 1 iHees ans whapes (foi9-ow

rectangular, hourglass, asymmetrical, etc.) and from a
wide variety of materials. The total absorbent capacity
of the absorbent structure (10) should however, be
compatible with the design liguid loading for the
intended use of the absorbentiartidle or diapef.
Further, the size and absorbent éapacity of the
absorbent structure (10) may vary to accomodate wearers
ranglng from infants through adults.

A preferred embodiment of the diaper (20) has a
modlfled hourglass-shaped absorbent strutture (10). The
absorbent structure (10) in a diaper (20) is preferably:
an absorbent structure (10) according to the preferred
embodiments as described herein.

A particularly preferred embodiment of the
absorbent structure (10) useful in the present'invention_
is shown in Figure 4. The pr1nc1p1e fibrous matrlx of
this embodiment described in US Patent 4, 834 735
entitled "High Density Absorbent Members Having Lower

' Density and Lower Basis Weight Acquisition Zone" issued
to Miguel Alemany and Charles J. Berg. It discloses
absorbent structures having a storage zone and an
acquisition zone (56). The storage zcne in this
disclosure is the pendant of the primary layer (1) of
the absorbent structure of the present 1nvent;on. The -
‘acquisition zone (56).has a lower average density and a
lower aVérage basis weight per uﬁit area thén the rest
of_the'primary layer (1) so-that_the’acquisition zone'
(56) may effectively and efficiently rapidly acquire
dischargéd liquids. '

The primary layer (1) shown in Figure 4 is
preferably made by adding the particulate absorbent
hydrogel particles (75) to an air-entrained stream of
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a basis weight or concentration increase in lateral direction towards the
| ongi tudi nal axis of. the absorbent structure while in |ongitudinal
direction the absorbent hydrogel particle basis weight or concentration
maxi mumis centred around the desi.gned entry point for liquids to be
absorbed. The basis weight or contentration profile of pEgURISAEREAN
hydr JYOI94MMP$& | es can foll ow a gradual or a step distribution function. It
is also preferred to have a di stribut¥on profile of the absorbent hydroge
direction with a maximm-

gpghﬁgefhganggFgﬂg%kggfégiganggEg éégk%{gﬁﬁfgﬂTlﬂﬂlﬁqg i 8t preferred for
t he dusti nghiompgengcusedusiinghdaper nacgotdirg tic the dmventtdoh tydr ogel
parthcl e di glislBrtkained SxdbhRChEORiNEE N4 S A4l fifko landI vidual Ty for
each Iayer“t%igggg 2”532%1923 ngoLgeéi structure preform. The

thickness profiled absorbent structure preform initially

has areas of higher basis‘weiéht which define the

acquisition zone (56). The absorbent Strucfure preform

is calendered preferably to at least a uniform thickness

in the liquid deposition region in a fixed-gap calender

roll to effect densifying of the absorbent structure '

(10) . This creates a lower average density and a lower

average basis weight per unit area acquisition zone'(ss)'

- relative to that of the primary layer (1).

In an alternative to the embodiments described-
above, the pore size of the fibers.in the absorbent
cores may be varied without necessarily varying the
density of the fibers to form an acquisition zone (56).

" For example, fine fiber dimensions of hardwood fluff can
be utilized to advantage by substituting at least about
50%, and preferably about 80% to 100%,'hardwood fluff
fibers for the softwood fibers in the primary layer (1).
This can be done because the hardwood fluff has a

- smaller pore size than the softwood fluff material. As
result, a capillarity difference will still be obtained
within the scope of this preferred embodiment of the
invehtion, even if the density of each zone is the same.

‘_ Thus, for example, an absorbent structure (10) can be
obtained from using a predominately softwood pulp with'a
fine pore structure to define the acquisition zone (56)
and a predominately hardwood fluff pulp to define the
primary layer (1). :

In use, the diaper (20) is applied to a wearer by
positioning the back waistband region (24) under the
wearer's back, and drawing the remainder of the diaper
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direction.. This is shown in Flgures 2 and 3 mhlch show absor bent hydrogel
particl es (75) honpgeneously distributed in the primary |ayer (1) which
have a particle size range of equal to or nore than 105 microneters. The
- dusting layer (2) of the absorbent structure (10) al so has absorbent

hydr ogel ‘g‘% %I cles (75) honogeneously distributed in ipdmsediessdbave a
part“' 9 | ess than 105 n1cr2geters The cross' sections of the
absor bent structure (10) of Figure in longitudinal direction in Figure 2

and | ateral i on_i ur re-not t ale but _-distorted to provide
a better #ﬁgh §§f“'ﬁ?2 ?ﬁ? ‘g?afﬁé %rg%%%ts? % %ﬁe L%I"‘r'ﬂ“wncent ration
itself of sledistband hqdlggeKZ%hr¥$CPQsitxpﬁBdhanQSSnthExﬁronn afave to be

i denti cal %Qe 4BErdyStTHE taysnta@dfééw@ermfm%)' MR -tHeh sdcifrlea I 1 1S
preferred that the_basis melg é t he absor bent
preferably to outwar ly facing areas of the dlaper (20).

XAMPLE

To exemplify the benefif of the present invention,
absorbent structures were made according to the
- following description. The mixture of fibers and
absorbent hydrogel particles was homogenius in all
cases. -

The absorbent matrix materiél was wood pulé,
fiberized from roll fluff pulp, available from Procter &
Gamble Cellulose and Spec1alt1es Division, Memphis,
Tennessee, USA. Fiberisation was such as to comply to
the design criteria given above for disposable diapefs.
Total amount of wood pulp in a sample structure was 36,
29 and 23 grams with continuously varying basis weight.

The absorbent hydrogel materiél used in the '
examples is Stockhausen SAB produced by Stockhausen
GmbH, Krefeld, Germany, in bulk particle size
distribution. The particles were separated bf siéving
into a "Fines" fractibn, having a particle size smaller
than 105 micrometer and a "Coarse" fraction having a
éarticle size of loslmicrométer or above but smaller
than 500 micrometer. The we ght ratios of fine to coarse
particle size was about 50:70. The total amount of
absorbent hydrogel material-used in preparing the
abSorbent St;uctures was 8 and 9 grams; The fine and
coarse fractions were used pure when preparing the
absorbent structures aqqording to the invention to
simulate_diffefent weight ratios found in commercialn
absorbent hydrogel materials. The reference samples were

-
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19 hydrogel particles i.n the dustlng | ayer and the basis weight of the .
absorbent hydrogel particles in.the primary layer are in a ratio from1:1
to 1: 20, preferably from1:2 to 1:5. Basis weights and the indicated ratios
have to be present for at |east one area, but not throughout the whole .
area, of an absorbent structure. The specific size di stgdbukdfgsaah t he
absoWﬂgﬂﬁmﬁw@rogel material for each |ayer used.in the presen |nvent|on
coul d be expressed by using the act ¥ di nensi ons of the particles. A

met hod swtalal e faor det'ernini Lng, éhe actual di nensions of the partlcl es is
ma using unsieve

For the following table samples were evaluated
according to statistical requirements.‘The samples were
-taken on the longitudinal center line outside the
acquisition zone towards the lateral center line of the
absorbent structure.

Example - o m

total amounts of _ .
pip g 20g - . 23g
sAB 8g | - 9g '8g
Composition A B c D E F G
. dustinglayer - . ' . :

-amount SAB 0g 2g og " 3¢ 0g 29 3g
-% SAB of total 0% 25% 0% 33% 0% 25% 38%
-concentration 0% 1% 0% -19% 0% - 16% 22%
of SAB in pulp

primary layer .

-amount SAB 8g . 6g 9g 6g ‘8g - 6g ° 5¢g
%coarseSAB  70%  100% .° 70%  100%  70%  100%  100%
-concentration 29% 23% 36% - 27% 39% - 32% 28%
of SABinpup = ' '

While all the compositions for each example had the same
overall material balance, composition B, D, F and G,

- which are embodiments of the inventioh, have shown'
s1gn1f1cantly better performance in several laboratory
tests against the reference compositions A, C, and E for
each respective example I, II and III.

In particular, the demand absorbency and
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'set- forth in greater detail in several of the Inter- Particle Crosslinked
Aggregat e applications, referred to above. However, deternining the actual
particle dinensions can 'be a relatively conplicated process due to the
deierent shapes and di.nensions that such particles may have. Therefore,

for the particle sizes in the absorbent strpctases/eshag he
ST

‘pres lon are expressed I n g ot her manner. For purposes of the
present invention, the term' partlcl S|ze ‘is defined as the dinension of

a particl FgE NIcTe ] 3 an ing to the
Si evi ng Tgag&u escr |%’g§£ﬂén eat le&r&s efal Ilél f. 1%%%%@%&%%& icles is
si-eved as RAXEQ afRr e ﬁ?§@ﬁt§XQM@lﬁ§cénd§a and fEbuvlbleme under st ood

that for Rﬁdﬁpﬁ-ﬁsgtﬂ?é SonpoHiit ivhh abicedingN oS LAY msvéﬂeioﬂay determi ne

the size qf, éﬁ”éhggééégectzve reference.

ES 10DS
" The following procedures are conducted under
standard laboratory conditions at 23°C and 50% relative
humidity.

- A. Absorptive Capacity -

The Absorptive Capacity of the superabsorbent
‘hydrogel-forming material is determined by placing the
superabsorbent hydrogel-forming material within a "tea
bag", meer51ng the tea bag in an excess of Synthetlc
Urine for a specified period of time, and then
centrifuging the tea bag for a specific perzod of tlme
after it is removed from the Synthetic Urine. The ratio
.of absorbent hydrogel material final we;ght after
centrlfugzng minus 1n1t1a1 weight (net fluid gain) to
initial weight determines the Absorptive Capaolty.

The tea bag material is cut using a 6 cm x 12 cm:
cuttiné die, folded in half lengthwise, and sealed along
two sides with a T-bar sealer to produce a 6 cm x 6 cm
square tea bag. The tea bag material utilized is a grade
1234 heat sealable material, obtainable from C. H.
Dexter,'Divisioo of the Dexter Corp., Windsor Locks,
Connecticut, ﬁSA; or equivalent. Lower porosity tea bag
material .should be used if required to retain fine
particles.'After the tea bag is constructed, 0.200
grams, plus or minus 0. 005 grams, of the absorbent
hydrogel material is wezghed onto a welghzng paper and
transferred into the tea bag, and the top (open end) of
the tea bag is sealed, An empty tea bag ‘is sealed at the
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di mensi ons of a épecific particle.

anal ysi s,

purposes of the present invention. One way to express the size of the
s in 20 terms of the size of the openings in the sieves.

i nst ance, {m@#)ri ncipal, a particlé& that is retained on pCHUSYS/08840h 105
e

particles

m cr dﬂgtgé

The results of such -a sieve size

however, sufficiently define the size of the particles for the

For

nings is considered tq.,have a particle size greater than or

egual to 105 n1croneter for the purposes of the present invention.

particle t

retai ned on S|eve w

cronef er
milliliters of Synthetlc Urine are poured into a 1,000

milliliter beaker.

The specific synthetic urine used in the test
methods of the present 1nvent10n is referred to herein
as "Synthetic Urine". The Synthetic Urine is commonly
known as Jayco 8ynUr1ne and is available from Jayco

Pharmaceuticals Company of Camp Hill, Pehnysylvania, The
. formula for the Synthetic'Urine is : 2.0 g/1 of KCL: 2.0

g/l of NaySO4; 0.85 g/l of (NH4) HPO4; 0.15 g/1 (NHy)»
HaPO4,; 0.19 g/l of CaCl, and 0.23 g/1 of MgCl2. All of
the chemicals are ef reagent grade. The'pH of the
Synthetic Urine is the range of 6.0 to 6.4.

~ The blank tea bag is submerged in the beaker
containing Synthetic Urine. The tea bag conteininq the
absorbent hydrogel material (the sample tea bag) is held
horizontally to distribute the material evenly
throughout the tea bag. The sample tea bag is then laid
on the surface of the Synthetic Urine. The sample tea
‘bag is allowed to wet, for a'period of no more than one

minute, and then is fully submerged and soaked for 60

minutes.

Approximately two minutes after the first sample is
submerged, a second set of tea bags, prepared -
identiceily to the first set of blank and sample tea
bags, is submerged and soaked for 60 minutes in the same
manner as the first set. After the prescribed soak time
is elapsed for each set of tea bag samples, the tea bags
are promptly removed (using tongs) from the Synthetic
Urine. The samples are then centrifuged as described
below.

The centrifuge used is a Delux Dynac II Centrifuge,

-
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I's considered to have a particle size-from 105 to 297 mcroneters. A
particle that passes through a si.eve with 105 nmicroneters is considered to
have a particle size |less than 105 micronmeters. It is well known that in
npst sieving anal yses, certain particles may pass through or be retained on
a Sinf%ﬁ J’,@r?gge test, and not on another identical test .PCIMUS931Q$94ﬂ.esuIt

fro % e of the particle and tn% different orientation relative to-
the sieve openings the particle may assume in each test. Because of this,

the test r?gEh&?.ﬁrﬁ&eﬂeﬁEI%éy}%Dﬁ@? Ai%&bﬁré“%hﬂim (FigHeg! centage of
particles, by weight, that w|l ordinari pass through a sieve of one
di mensi on ﬁﬁaeﬁﬁlgb?a?ﬂed°5npbt§$¥H¥EQﬁ §¥&séﬁbH%W%HWﬁ%ﬂﬂﬁon¢hPreferably, in

the presentehby£PrigeONsho@ldvbe édaippdduiitt)% diectprefaRy ably no nore than

about 10@6t2¥h§§£ Q£ ggdtgg electric brake. The centrifuge is
further equipped.ﬁith a chindridal insert basket having
an.approximately 6.35 cm high outer wall with an 21.425
cm outer diameter, a 20.155 cm inside diametér,.and 9
rows each of approximately 106 0.238 cm diameter
circular holes equally spaced around the circumference
of the outer wall, and having a basket floor with six
0.635 cm diameter circular drainage holes equally spaced
around the circumference of the basket floor at a
distance of 1.27 cm from the interior surface of the
outer wall to the center of the drainage holes, or an
equivalent. The basket is mounted in the centrifuge so
as to rotate, as well as brake, in.unison with the
_centrifuge.

The sample tea bags are positioned in the
_centrifuge basket with a folded end of tle tea bag in
the direction of the centrifuge spin to absorb the
initial force. The blank tea bags are place to either
side of the corresponding sample tea bags. The sample
tea bag of the second set must be placed opposite the
sample tea bag of the first set; and the blank tea bag
of the second set opposite the blank tea bag of the
first set, to balance the centrifuge. The centrifuge is
started and allowed to ramp up quickly to a stable speed
of 1,500 rpm. Once the centrifuge has been stabilized at
1,500 rpm, a timer is set for 3 minutes. After 3
minutes, the centrifuge is turnéd off and the brake is -
applied.

" The first sample tea bag and the first blank tea
bag are removed and weighed separately. The procedure is
repeated for the second sample tea bag and the second

This Sheet Has Been Reilaced



partlcles shoul d be Iarger than 105 mcroneters for: the dusting | ayer and
no nore than about 30% nore preferably no nore than about 10% by wei ght of
the particles should be smaller than 105 microneters for the primary |ayer
of -the absorbent structure. Particularly preferred for econong;L@reasons
S t%&y‘)ﬁg all particles with 105 microneters or ab®H/US tandard

bul k size distribution in the primary |ayer of an absorbent
structure. Thus, all partlcles in the dusting |ayer have a particle size of
| ess. t han Jéggﬁﬂcgégn% 21 It.is also known as indicated above that
partlcles

The absorptive capacity (ac) for each of the
samples is calculated as follows : ac = ksample tea bag
weight after centrifuge minus_blank tea bag weight after
centrifuge minus dry absorbent hydrogel material weight)
divided by (dry absorbent hydrogel material weight).. The
Absorptive Capacity value for use herein is the average
absorptive'capacity of the two samples.

B. Particle Size Determination by Sieve Analysis

("Sieving Test") '

. The particle size of the absorbent hydrogel

. material used in the absorbent structures of the present
invention is determihed'by_riffling a representative
~sample of particles of the absorbent hydrogel material,
then passing the sample through a set number of sieves
of diminishing screen opening size. .

The test procedure is as follows. One hundred grams
of a representative sample of the absorben hydrogel
material is riffled into between four and eight
approximately equal fractions.

One of the fractions is then transferred onto a
sieve stack. The sieves used in the test are all US
standard sieves. The stack should contain the screen
sizes of,interest to the experiment. Fof the analysis of
the bulk particle size distribution in following
Comparative Examples, the sieve stack contains, from the
top, a standard 20 sieve (841 micrometer openings), a
standard #30 sieve (595 micrometer openings), a standard
#50 sieve (297 micrometer openings), a standard #100
sieve (149 micromeigrs), a standard #140 sieve (105
micrometer opénings)t_a standard #325 sieve (44 .
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which are too |arge provide sub-optinmal performance. Therefore, the
particle size of particles in the primary |ayer should not be |arger than
500 microneters, preferably not larger than 297 micronmeters. In Figure 5,
the principal curve for a .standard bulk particle size distribution

' Vhtggbﬁkg ok® cumul ative absorbent hydrogel vei ght per REWUSEH/M0particle.
.size'I's 'shown. The region of the curvgs designated A-would represent the
particle size range which according to the invention is put into the

dusting Iameromeqaweﬁh‘ﬂggbzeaﬁanaesgﬁ%g ghed B in figure 5 would be
I ncorporated into the-primry fayer of the absorbent structure according to
the invention. Particles which belong to particle size C, that is above 500

m cronmeters areadtelrmdedvely €ep hemordunatrow pareid¢De hepgwre part of the
paftic'e'Sh&%t&a%gﬁiwﬁiﬁﬁsiaeif'é¥ the particle size distributions
' " set forth in the appended claims), the sieve stack
contains, from the top, a staﬂdard #50 sieve (297
micrometer openings), a standard #70 sieve (210
micrometer openings), a standard #140 sieve (105
micrometer openings), a standard #170 éieve (88
micrometer openings). ' '

The riffled fraction of the absorbent hydrogel
material is sieved with a RO-TAP Testing Sieve Shaker
Model SS-5, following the manufacturer's instructions. A
RO-TAP sieve shaker is shown in FIG. 21-17 on page 21-19
of the reference publication Perry's Chemical Engineers'
Handbook, Sixth Edition, McGraw-Hill Book Company, 1984.
The RO-TAP sieve shaker holds a series of sieves and
rotates. and taps the series. of sieves with a mechanical
motion similar to that used in sieving by hand. The |
tapping motion is applied by a hammer-like component to
a "cork" in the center of the lide which covers the
stack of sieves.

The sieve shaker, all Sieves,'and the sieve pan are
'obtainable from VWR Scientific of Chicage} IL. The
riffled fraction is shaken for 10 minutes under the
follwing conditions. The sieve shaker should deliver
between about 140-160 taps/minute. The sieve shaker
should oscillate at a rate of approximately 270-300
revolutions per minute. The cork in the center of the
sieve'shaker lid should protrude exactly 3/16 inch (0.48
cm) . The absorbent hydrogel material retained on each
sieve and the sieve pan after this process is weigﬁed
and recorded. ' |
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i ncorporated into the absorbent structure. The specific particle size

di Stribution for the dusting layer and for the primary | ayer described
above can be prepared by any suitable nethod. The specific particle size
di stribution can be prepared at least in relatively small anounts by a

sTevhngggﬁggtion. In larger quartities the particle sPEI/HPEYPIMAt | ons can
- be generated for exanple in cyclon geparation processes or other well-known
separati on processes. Cyclon type separations are preferred since they can

be conbi ned w i bgﬁa%aegggbggeheggﬁgggtmégﬁggnncﬁten used for absorbent
hydrogel particle handl'ing during the manutacture of absorbent hydrogel
particles or even better during the manufacture of the absorbent articles
t hensel.ves. This method consists of a version of a standard
.demand wettability test. For reference, standard demand
absbrbency tests are described in Chatterjee, P.X. (Ed.)
Absorbency, Chapter II, pp. 60-62, Elsevier Science
Publisher B.V., Amsterdam, The Netherlands (1985).

The apparatus used to conduct this test consists of
a square sample basket suspended on a frame. The inside
dimensions of the basket are 10.2 cm x 10.2 cm. The
height of the basket is adjustéble via a gear ﬁechanism,
* A fluid reservoir is placed on an electronic balance '
directly under the sample basket. The balance is .
connected to a computer. '

‘There are two different types of sample baskets
which may be used, depending on the version of the test
being run. The two versions of the test are the z-
direction version and the x-y plane version. The
different versions of the test are used to measure the

rate at which a sample of the absorbent core, or other
absorbent structure, can absorb fluids that move through
the sample in different directions, the z-direction and
“the x-y direction.

The term “z-direction", as used herein, is an
orientation with respect to the absorbent article (20)
of the present invention if the absorbent article (20)
is placed in a Ccartesian coordinate system in its flat,
laid out condition of FIG I so thét the topsheet (38) of
the absorbent article (20) lies in the plane formed by
the x and y axes (i.e., horizontal). The longitudinal
and lateral centerlines (e.g., 36 and 34) of the
absorbent article lie in the x-y plane. The "z-
direction" is the direction that is perpendicular to the
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22 C. Theée absorbent matrix The materials used other than absorbent hydrogel
maferial to formthe absorbent structures of the present invention can be
in any suitable formprovided it is capable of transporting |iquids between
the structural elenents of its matrix. The term"structural elenents", as
USedng&ﬁbﬁlsrefers to individual fibers, yarns, strandEﬂVUSﬂyﬂﬂb&rtlcles
and 3 which are typically conprised in absorbent structures of the
present invention. The particles of gbsorbent hydrogel material are |ocated

or dispersegidde &f fthdih&uFHddeX off the 4bkBEBEne! 8PRBkse (86 Particles of

nt ‘hydr I teria
absor bent #ﬁLoge {giln such a flat, lald out configuration.

In the z-direction test, the entire 10.2 cm x 10.2
cm bottom of the basket consists of a coarse wire
screen. The sample, therefo:e;-contacts_the fluid. In
this test, the sample is only requi:ed to transport the
fluid through the <hickness of the sample in the
vertical, or z-direction. This version of the test
pfovides a measurement of the sample's potential fluid
uptake rate. ' | “

In the x-y plane test, the wire scréen is only
present in a 2.54 cm x 10.2 cm area along one edge of
the sample basket bottom, is made of plexiglas and is
fluid impervious. The sides of the sample basket that
are in contact with the. sample are also made of
plexiglas and are fluid impervious (in the x-y plane
test, and in the z-direction test). This test requires
the sample to first demand the flu;d in the z-directlon,
and then transport it a maximum 7.62 cm in the
horizontal (x-y) plane. The results from the x-y plane
test provide a measurement of the sample's ability to
distribute fluid under potential in-use conditions. Both
the z-direction and x-y plane tests are done with the
absorbent structure sample confined under a ‘0. 2 psi- (138
Pa) load applied evenly to the upper surface of the
sample.

The test procedure is-as follows. First, a 10.2 cm
X 10.2 cm sample of an absorbent structure is cut. The
fluid reservoir is filled with about 6800 ml of
Synthetic Urine and set on an electronic balance under
the test apparatus. Then the sample basket is lowered
" until the fluid level is just at the level near the top
of the wire screen. A 10.2 cm X 10.2 cm (z-direction) or
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are incorporated into the matrix of structural elenents forming the dust'ing
| ayer or the primary |ayer of an absorbent structure. Each of the |ayers of
t he absorbent structures of the present invention conprises a matri-x, such
as.a web,” batt, or othér m xture of fiber material with a sgﬁ&ié&ﬁ gquantity
of tReo®asoreesul at e absorbent hydriogel material as descREEYSHYD Such
webs typically conprise entangl ed nmasses of fibers al so designated"fibrous
ar fiber materials. It should be unde stood, however, that for the pur poses

of this inv2ms4 am an L0 CHE (ix-81 Plahne) aapaﬁalhg o ethd ¥y y conprise a

web or the ﬁéi@? | Rk h%ﬁ%@ |°rkgé4lo%%r Qﬁlk,h gé%gg%bisgg@ CAn absor bent

structure nay a so,. conprise ad tlona onbi nati ons of
several sheRewnty (Bbpagen [fowelpds #agetephathe a¢ixe saerem der ei n.

~ the bottom of the basket. The Bounty (R) towel ensures
that consistent fluid contact with the underside of the
core sample is maintained throughout the duration of the
test.

The applied weight is attached to a square metal
plate with dimensions slightly smaller than the inner
dimensions of the sample basket. Then the top side of
the core sample is attached to the bottom of the above-
mentioned plate via double sidedltape, or spray’

. adhesive. At time = zero; the sample is placed into the
sample basket and the data acquisition programme on the
computer is activated. After 30 minutes, the'test is
stopped and the data analyzed and plotted.

_ One measurement of importance in analysing the data
.1s the sample's Synthetic Urine Capacity at 30 minutes.
Other important properties of the sample are its fluid
uptake and distribution rates. The time it takes the
sample to reach 90% of its 30 minute capacity provides a
simple measure of the average fluid demand rate of the
absorbent structure being tested. This is referred to as
the t90 time and has units of seconds. A t90 time value

- can be measured using both the z-direction test and the
x-y plane test.

. D{'Acggisition rate test method-

This method evaluates the amount of time it takes for a
sample absorbent structure to acquire a certain amount
of synthetic urine (as described above.). The apparatus
used is a cylinder having a closing velve and an openiné
at the bottom allowing liquid to exit the cylinder over
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Various types of fiber material can be used in the |ayers of the absorbent
stfuctures of the present invention. Any type of fiber material which is
sui tabl e 23 for use in conventional absorbent products is also suitable
‘for use in the absorbent structures described herein. Specific exanpl es of
such fiber materials include cellulose fibers, nodifiedpCRiUSIBMSE4T i ber s,
rayoiWo &M“} opyl ene, and pol yester fjgbers such as pol yet hyl ene :
tereplthalate (DACRCN) hydr ophi lic nylon (HYDRCFIL) and the like. Oher

[1ber. mater il 3relCls gd% ghel U‘rﬂéecfi‘ffﬁ 1P P o It | de,
-ponV|nyI|denec ori acrylics V|n acet at e,
absorbent structure w1t openlng and an amount of 50

ml or 200 ml of synthetic urine is filled into the
cylinder to measure the acquisition rate for small or
large loadings respectively. When opening the velve the
synthetic urine is allowed to'freely contact the
absorbent structure over the area of 5 cm? under its own
hydrostatlc pressure head and is absorbed by the
absorbent structure.

The time from first contact of the synthetic urine
to the absorbent structure until final absorption of the
whole amount is measured -and used to determine a
'theoretical acquisition flow rate for the respective
-amount of synthetic urlne. The timing can also be
controlled by electronic sensors connected to a stop- .
watch like for example electrical resistance switches.
The location of measurement on the absorbent structure
as well as the inclusion of any addditional layer (for

~ example top sheet) between the cylinder and the '
absorbént structure are taken into account. When
comparing absorbent structures by using identical
location and layer for all samples to be analysed.
Results from the acquisitions rate test method show that
'essentially be used for comparison between absorbent ‘
structure samples; The higher the acquisition rate is,
“the better the performance of the respective sample.
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_pol yanmi des (such as nylon), biconponent fibers, triconponent fibers, .

m xt ures thereof,

and the like. Hydrophilic fiber .materials, however, are

preferred. The term "hydrophilic", as used herein, describes fibers or
surfaces of'fibers which are wetted when |iquids are deposited onto the

a fiber or its.siirface is considered tpchsogwmseshi lic if
wat er gr aqueous body liquids readily spreads on or over the surface of the

fiber §Iﬂﬂ

fiber w thout- regard to whether or ngp the fi | es the fluid
or forms a gel. The state of the art respectin |als )
defines hydrophilicity (and wetting) in terms: wmﬂ and t he
surface tengmami®fcLabvl rgpui ds and soli,ds invol I'Sul Ss |scussed in

detail in the American Chem cal

Wattablllty1 and Adhesi on edited by Robert ,F.. Gould and

2.

absorbent struct re comprising

-an absorbent dusting layer, and .

-an absorbent primary layer disposed on said
dusting layer, said absorbent primary layer being
formed of a fibrous matrix in which absorbent
hydrogel particleé are distributed such that the
particle size of at least 70% by weight of said
absorbent hydrogel particles in said primary
layer, is equal to 105 micrometers or larger:

said absorbent structure being characterized in that

-said absorbent dusting layer is formed of a
fibrous matrix in which absorbent hydrogel
‘particles. are distributed, and that

-the particle size of at least 60% by weight of
said absorbent hydrogel particles in said dusting
layer,. is less than 105 micrometers.

A disposable absorbent article, comprising

-a liquid permeable topsheet,

-a liquid impermeable backsheet,

~the absorbent structure of claim 1, disposed

between said topsheet and said backsheet, said
absorbent structure comprising said absorbent

dusting layer and said absorbent primary layer such
that said absorbent primary layer is disposed ]

between said dusting layer and said topsheet.
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copyrlghted in 1964, whi ch publication i s |ncorporated by reference herein.
Exanpl es of sui tabl,ilmmwmmmu IIE materials, in addition-to sone.

al ready nenti oned hydr ophobi ¢ fibers. These include
syrfactant-treated or silica- treated t hernopl astic. fibers derived, for

examplgre4/0i688 pol yol efi ns such as pol yet hyl ene or * PCI‘INSW&SMQ/I ene,
pol yacrylics, polyani des, polystryreges, polyurethanes and the like. In
fact, hydrophilized 24 hydrophobic fibers which are in and of thensel ves

not very alzs.ormhw@@b%tchniatéeae&sraﬂﬁgn@& F1OMh 0 -webs of sufficient

bsor bent. be  uset
absorben Capach&&a&%efiz% ety that said particle size of all of

said absorbent hydrogel particles in said dusting
layer is less than 105 micrometers.

4. An absorbent article accor&ing to any of the
preceding claims 2 or 3, having a Z-direction
perpendicular to its longitudinal direction and
perpendicular to its lateral direction, said
absorbent article being characterized in that said

- absorbent hydrogel éarticles'in said dusting layer
or said absorbent hydrogel particles in said primary
layer or said absorbent hydrogel particléé in both
said layers are homogeneously distributed in z-
‘direction of said absorbent article. | '

5. An absorbent article according teo any of the
preceding claims 2 - 4 characterized in that the
ratio of the basis weight of said fibrous matrix in
said dusting layer to the basis weight of said
fibrous matrix in said primary layer is from 1:1 to
1:10, preferably from 1:2 to 1:5. '

6. An absorbent article according to any of the
preceding claims 2 - 5 characterized in that the
ratio of the basis weight of said absorbent hydrogel
particles in said dusting layer to the the basis
weight of said absorbent hydrogel particles in said
primary layer is from 1:1 to 1:20, preferably from
'1:2 to 1: 5.

7. An ‘absorbent article according to any of the
préceding claims 2 - 6 characterized in that the
maximum basis weight of said absorbent structure is
in the range from 0.05 g/cm2 to .0.15 g/cm2.
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conventi onal absor bent products abl e for use in the absorbent
structures of the present i ma“ﬂﬁ 1{' he|r good Wi cki ng properti es.
This is because the. mnckln e fibers is as inportant, if

nat nore inportant, than the absorbent capacity of the fiber naterlal
Ttself. This i's due to the high rate of fluid uptake apgriuxol/osdsme!
blocﬂmﬁﬁuﬁw erties of the particulgge absorbent hydrogel materials used in
t he absor bent structures of the pre i nvention. In sone applications of

“are Usualt 1 o88 pbBPeppbl’ SBEPALE AURAing £d MR o BB cont cel ul ose
fibers are gen@mabhﬁlpgebéaund 20+ Dsah&taaﬁariqgﬂ(xﬂﬂﬁhat theer material of
the absorbent giveitay’ BondeAtrhbesn "6F Sdia Mol iydtoges Wood Pul P
| bers particles in said dusting layer is from 5% to S50% by
weight of said dusting layer, preferably from 10% to
35% by weight of said dusting layer.

9. An absorbent article according to any of the
preceding claims 2 - 8 characterized in that the
overall concentration of said absorbent hydrogel
particles in said primary layer is from 10% to 80%
by weight of said prlmary layer, preferably from 20%
to 50% by we;ght ‘of said primary layer, most
preferably from 30% to 40% by weight of said primary

 layer. ' ' '

10. An absorbent article according to any of the
preceding claims 2 - 9 characterized in that said
fibrous absorbent matrix of any of said layers is

" made of fibers selected from cellulose material,
chemically stiffened cellulose material or mixtures
thereof. A |

‘11. An absorbent article according to any of the
preceding claims 2 - 10 characterized in that said
" absorbent hydrogel particles are made of
polyacrylates. |

12. An absorbent article according to any of the _
preceding claims 2 - 11 qhatacterized in that it has
an additional absorbent layer between said topsheet
and said primary layer, said additional layer
comprising at least 50% of chemically stiffened
qellulose fibers. '
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which-are referred to as—airfelt* O her cellulosic fiber materials which
may. be useful in sone of uctures descri bed hergin are
chemi cal I y stiffened cell Hiﬁm@ IE“N eferred chemcally stiffened
cel I‘h;b diobd Ders .are the tsw sted, curled cepdphnssbagers

Whi chcan be produced by internal ly crossllnklng cellulose fibers with a
crossllnklng agent The types. of st §fened, twisted, curled" cel lulosic

fesor | bed r & RRPERLcoR e, Ap egﬁ&‘%tﬁékiltrx &ﬁg%zaﬁ{ssm;;;rzw;es
US Patents 4, 82Zuctared o@@man Mc@ﬁ@x‘i@inwt&%m&pﬂn&%ﬂﬁa and
4,898, 642. ESpeEbﬁEEﬁd@HQT?WH3¢1%E§Q&QQBESSEEE%EHEeﬁaV1ng
suspended in each gas stream a blend. of material
-of matrix'fibres and absorbent hydrogel particles,
one gas stream having an absorbent hydrogel
| particle size disfribution according to claim 1
for the duéting layer and the other gas stream
having an absorbent hydrogel particle size
distrlbutlon according to claim.1 for the przmary
dlayer and
- :continuously laying said blend of material of the
dusting layer -and of the primary layer down on top
of each other onto continuously moving 1ay-down
means to form an absorbent structure.

© 14. A process according to Claim 13 characterized in
that said lay-down means is a screen mounted on a
rotating lay-down drum.

15. A process aécording to Claim 13 characterized in
‘that said lay-down means is a translat10nal mov1ng
lay-down belt.

16. A process according to Claim 14 characterized in
that said dusting layer is laid down closer to said
screen than said primary layer.

17. A process accordihg to Claim 15 characterized in
that said primary layer is laid down closer to said
lay-down belt than .said dusting layer.
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(57) Abstract

.. The present-invention relatés to absorbent structures (10) for disposable absorbent articles containing absorbent hydrogel
particles (75). More particularly, the invention relates to absorbent structures (10) having the absorbent hydrogel pamcl&s (75)
distributed such that essentially only particles of less than 105 micrometers are distributed in a dusting layer (2), which in a dis-
posable absorbent article is adjacent the backsheet side of the absorbent article, and particles of 105 micrometers or larger are dis-
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| ess than the snallest lateral wi dth of the absorbent structure and |ess
than the longitudinal |ength of the absorbent structure, i.e. it is smaller .
than the absorbent structure in all directions. The relative anount of -
fi.ber or other suitable type of material and particul ate absorbent hydrogel
‘materials used in the absorbent structurés of the present invention can be
nost -conveniently expressed in ternms of the weight percentage of those
cenponents.in the absorbent structure. The absorbent structures preferably
contain from about 5% to about 98% overall, nore preferably from about 10%
to about 80% by weight of the absorbent structure, of the particulate
absorbent hydrogel material. By "overall concentration” in this.context is
meant the total weight of absorbent:hydrogel particles
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expressed in % of the total weight of the absorbent structure or the
reSpective absorbent -layer. Due to the difference in particle size in the
26 dusting layer and the primary | ayer the preferred concentration of

absor bentﬂg{,@&& particles in each |ayer is not identi‘cal.p&gaosss/ossdy,
the prefe all concentration of absorbent hydrogel particles in the
dusting:layer is from5%to 50% nost preferably from10%to 35% by weight
af the dusting Iayer On the other hand, it is preferred that the overall
concentration-of absorbent hydrogel part1l:4 es.in the pr| mary |ayer is from
O%to 80% nore preferably from :
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. 20% to 50% and nost preferably from30%to 40 % by wei ght of the primary
| ayer. It is also preferred that the dusting | ayer and the primary | ayer
have different absorbent capacities. This can be achi eved by.selecting the
overal | absorbent hydrogel particle concentration and by usi RCTAUS9Y/PS940
basis wei gNOPHWYP6% he fibrous matrix i the dusting layer and the primary
| ayer. According to the present invention the ratio of the maxi num basis
wei ght of the fibrous matrix in the dusti.gmlayer and t he maxi num basi s
wei ght of the fibrous matrix of the primary |ayer is setected such that it
has a range from 1:-1 to 1:10, preferably from1l:2 to 1:5 for_at-|east sone
areas of the absorbent structure. Wen designing an absorbent structure the
rati o can be used to distribute the overall anount of absorbent fibrous
matri x materi al
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according to the absorbent capacity need for which the absorbent article is
deSigned. Simlarly the basis weight of absorbent hydrogel particles .in the
dusting layer and the basis weight of absorbent hydrogel particles in.the
pri-mary | ayer are advantageously sel ected, according to the i f
thei r rat WO P&OI868 nto t he range from1:1 to 1:20, preferabl yﬁ?@%}b@ﬂ?dp
1.5 27 The total basis weight of absorbent structures depends on the '
absorbent article far which the absorbﬁelt structure is to be utilized. For
t he absorbent structures contenpl ated Pei n, an. advant ageous range
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can be defi'ned which incorporates the differences.between the different
absorbent structures according to the invention as well as the variation of
basi s wei ght of an absorbent structure due to concentration gradients in
| ongi tudi nal and/or lateral direction. The preferred maxi nuPCravse3/0834ght
For absorW@M/8IP68,ct ures in absorbent &rticles according to the present.
invention, is therefore in the range from0.05 [err] to 0.15 [err]. The
-density of :the absorbent structures desg&%bed herein can be inportant in
several aspects. It can be inportant in term ni ng the absorbent- _
properties of the absorbent structures by thensel ves and the absorbent
properties of the articles in which such absorbent structures may be

enpl oyed. The density of the absorbent structures described heréin wll

generally .be in the range fromabout 0.06 [err] to about 0.5 [err], and
nor e : - . _

100%

Cumulative AbSorbént Hydrogel Weight Percent
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preferably within a range of fromabout 0.08 [err], to about 0. 35UgFETH.
Density values for these structures are calculated fromtheir basis weight
and -tal i per. Cal i per is nmeasured under "gentle" load of 15.9 [err]. The
sis weight is measured by die- cuttlng a certain size sanple of the :
'storbent structure and wei ghing the sanple on a standard scale. The weight
antl area of the sanple determ ne the basis weight. The density and basis
wei ght val ues include the weight of the particles of t-he absorbent hydrogel
material . The absorbent structures of the present i nvention can contain a
variety of optional materials in addition to the fiber or other suitable
materials and the absorbent hydrogel materials. Such optional materials

ABSORBENT HYDROGEL FINES IN ABSORBENT STRUCTURES
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Field of the invention

The present invention relates to absorbent structures
for disposable absorbent articles containing absorbent
hydrogel particles. More particular, the invention
relates to absorbent structures having the absorbent
'hydrogel particles distributed such that essentially
only particles of less than 105 micrometers are _
distributed in a dusting layer, which in a disposable'
absorbent article is adjacent the backsheet side of the
absorbent article, and_particles of 105 micrometers or

larger are distributed in a primary-layer.

Background of the invention

In the field of absorbent structures for disposable
" absorbent articles llke for example baby: dlapers, adult
lncontlnence brlefs, pads or sanltary napklns it has

Ttiis _is the replacement-shi_o_t _'
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28 can include, for exanple, fluid distribution aids, anitm crobials, pH
control agents, odour control agents, perfunes, etc. If present, these

opt ional conponents shoul d generally conprise no nore than about 30% by
wei ght of the absorbent structures. D..Process for making absorbent
structures The preferred fibrous absorpbent structures described hereinn can
b& prepared by any process or technique that conprises a conbination of
fibers and particles of absorbent hydrogel material. These absorbent
struct ures RNICIRSIIERAY R ree ppsarkenbyhyvdregelimaterially dry nmixture

of fibers anskpdwiybentihysspeetupatei £bes. ang, 1aFqdeshr 8Lyl opecessary,
densifying the &yl LN ey eHSNe8nBEOSEEYI8y' St the absorbent
hydrogel particles are known and are for example
disclosed in EP-A-212 618, W(_)-91‘01'163 or EP-A~-325 416.

. More recently it has become known that many of the
particulate absorbent hydrogel particles have an
appreciable performance profile in respect to particle
size. This has led to even further advanced absorbent
structures utilizing the previously known amounts of
absorbent hydrogel particles but limiting the particle
size of the absorbent hydrogel particles to a specific
range. Absorbent articles comprising structures of this
or similar designs have been disclosed for example in US
5,061,259 pending US applications US 07/684712, 4374 US
07/684633, US 07/685255 all filed on April 12, 1991 or
EP-A-339 461.

Since the specific particle size.range'required in
these absorbent articles excludes the smaller particles,
referred to as “"fines" and defined hereinafter, the
problem how to utilize these smaller absorbent hydrogel
particles arose. This problem is for example disclosed
in EP-A-417 761. Disposal of fines can almost be ruled
out as a solution since it can cause an environmental
problem and is commercially not attractive. As an
alternative, the recycling of fines already during the
manufacturing process of absorbent hydrogei particles is
suggested in EP-A-463388 and EP-A-417761. However, the
large quantities produced and the different production
processes used for making absorbent hydrogel particles
do not always allow immediate resolution of the problem
by modifications of the manufacturing process. Aalso
during transport.interparticle=friction'betﬁeen'3- |
.absorbent hydrogel particles can légq to fines being
§enerated?regéfdless'of;thélinifial particle size; In

This is the raplaéement shest
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decribed nore fully in US Patent 4,610,678. As indicated in US Patent
4,610,678, the air-laid webs forned by this procedure wi'll preferably
coapri se substantially unbonded fibers. These webs preferably have a
nmoi sture content of 10% or |ess. According to the process aspect of the

invention a preferred continuous-process for the manufacture of absorbent
stYuctures according to the invention conprises two steps. First,

continuously noving two streans. of gas, preferahly air. Each of the two
st reans haé&ﬂﬂﬁﬁ%ﬂkﬁ???ﬁi??nﬁ+5?5?25995h§Mﬁ§§é§nﬁﬁ)F?ﬁﬁ&e,f?ﬁe matrix -
fi bers andaltemisnivbewahgdtogetipieei diees.One stream has the absar bent

hydrogel particle size distribution and the matrix fibers suspended: in it

which will be conprised in the dusting |layer and the -other stream has the
absorbent hydrihgrefareicit i5zan objective of the invention to

utilize absorbent hydrogel particle fines in absorbent
structures without incurring the problens previously
resolved by selecting an absorbent hydrogel part- :cle
size distribution which omitted fines. It is also an
objective of the invention to.provide a process which
allows to continue to utilize absorbent hydrogel
particles of a full particle size distribution range
thus eliminating the need for modifications to the
-manufacture of.absorbent'hydrogei particles.

. In a different aspect of the invention a further
improvement of the design of absorbent articles is
provided by incorporation of the absorbent structures
according .to the present invention. A design
.characteristic of absorbent articles is that the liquid
impervious backsheet requires to be protected from being

.pénetrated by dry absorbent hydrogel particles to '
maintain liquid imberviousness; Some designs afforded
the extra cost of a high basis weight backsheet strong
enough to withstand penetration or marking by absorbent
hydrogel particles. Other more practical designs )
included a protective layer of fibrous, often also
absorbent, material between backsheet and the absorbent
structure which comprises the absorbent hydrogel '
particles. This had the added advantage of supplying
some extra absorbent capacity while.protecting the
backsheet. Two well known executions of this absorbent
article design are either to include a tissue layer or,
more preferably, creating an absorbent structure which
had the absorbent hydrogel particles only distributed -
above a thin protective layer, deSignatgdxdusting layer,
'of.thé'ébéorﬁent'structuré; 'HQWefér, éygn this ﬁost
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distribution and the.matrix fibers which will be conprised in the primry

| ayer of the absorbent structure suspended in it. The second step of the
29:process is laying the material suspended in its gas stream continuously
down onto. an al so continuously noving | ay-down neans such that the material
formthe dusting layer and the primary |ayer accordi-ng to the design of the
ab¥orbent structure. Preferably the c%ntlnuously novi ng | ay-down neans can

be a screen mopunted on a rotatin dQwn . drum_whi ch e |s followed b
transfer st2AY3RCORcHSLEB &B&éPgéﬁE §t885F&P8 ﬂﬁ&%ﬁﬂﬁga W-Sdown drumlsy 2

- noved onto gisadvantage that part of the absorbent structure was
only utilized to a suboptimal extend since the dusting
layer by design could not contain absorbent hydrogel
particles. .

Therefore, a third objective of the invention is to
.supply absorbent articles'having a dusting layer to
prevent penetration or marking of the backsheet by
absorbent hydrogel material particles in which the
absorptive function of the dusting layer is optimized by
incorporation of absorbent hydrogel fines.

~An additional.objective'of the present invention is
to combine the elimination of problems associated with
the utilization of absorbent hydrogel particles in
absorbent articles with the improvements in absorptive
function by including absorbent hydrogel particles in
. the dusting layér-of absorbent structures.

Summary of the invention

In a first aspect the present invention provides
absorbent structures for absorbent articles like

disposable baby diapers, disposable adult incontinence
briefs, pads or sanitary napkins.

In a second aspect the présent invention provides
absorbent articles which éomprise a liquid permeable
topsheet, a liguid impermeable backsheet and the
absorbent structure according to the first aspect of the
present invention which is dispésed between the
topsheet and the bécxsbéet. ' According to the invention

" the. abSorbent structure comprises two absorbent-layers,'
one layer being des‘gnated dustlng layer ‘ the other
_layer belng de51gnated prlmary layer. W;thln the

. This is the replacpmerit sheet
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a transport neans. Another, equally preferred continuously noving |ay-down
nmeans can be a translational noving screen for exanple in formof a ,
| ay-down belt. No transfer station is required for this |ay-down system It
is.-especially preferred for the manufacture of di sposabl e absorbent dlapers
that the dusting layer in case of a rotating |ay-down drum as the '
conti nuously moving | ay-down neans, ls5placed closer to the screen on the
| ay-down drum than the prinmary Iayer in order to result after the transfer
station i n axbsbdsbebenstructarer €hehidulstdagy liayterzarﬁss)othedlmlnerauunuhbel ts

with the dusihngy| %sarsghtbs%qc%p%egdgg e ool Gid gaﬁicah&éégﬁ&ace to

revents the [0s
particl es of tReaPriBarg %ﬁwéﬁ éﬁet@GnﬂﬁW§@dWh1QHu§Qhﬁn|%@SPabentand coul d

otherwise article is adjacent to the topsheet. Adjacent as used
' in this context includes but is not limited to direct
contact in a face to face relatiénship. For example
additional layers may be disposed between topsheet and
primary layer to further improve absorbent performance
of the absorbent article.

Both absorbent layers are formed by a fibrous,
matrix in which absorbent hydrogel particles are
distributed. The absorbent hydrogel particles
distributed in the primary layer are selected to have a
particle size distribution such that at least 70% by
weight have a particle size of 105 micrometers or
larger. The absorbent hydrogel particles distributed in
the dusting layer are selected to have a particle size
distribution such that at least 60% by weight have a
particle size of less than 105 micrometers.

In a preferred execution of the absorbent article of
the present invention the dusting layer is in a face to
face relationship to the backsheet. Equally preferred,
but particularly preferred if the dusting layer has
direct contact in a face to face relationship with the
backsheet, are absorbent articles in which all absorbent
hydrogel particles distributed in the dusting layer have
a particle size of less than 105 micrometers.

It is an additional aspect of the present invention
to provide a process by which the absorbent structures -
of the invention can be manufactured. In its process
'aspect the invention comprises at least the follow1ng
process - steps : flrst contlnuously moving two.gas

: .streams whlch have suspended 1n each gas stream a,
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easily be lost into air-streans created by vacuumbelts. Alternatively, if

a translational noving | ay-down belt is utilized as the continuous | ay-down
nmeans, it is advantageous to |lay down the primary |ayer closer to the

| ay-down belt than the dusting |ayer, thereby achieving the sanme situation

for further -processing as descri bed above for a process using a rotating

| &y- down drum 30 E. The absorbent®article The absorbent structures of
the present invention are especially_suitable for use as .absorbent cores’ in

absor bent aP¥?€?5§P1¥nhﬁﬁPGFESPHF'd¥§68§a8¢etHSSBPE€ﬁF FlOr&seand

the absorbent hydrogel particles in such particle size
distribution as to form the dusting layer and the
primary layer of the absorbent structure according té
the definition of the product invention." '

A second process step is continuously laying the
laminates blend of matrix fibres and absorbent hydrogel
particles of each gas stream down on top of each other
onto a continuousl§ moving lay-down means to form a
dusting layer and a primary layer. The lay-down means
for this process preferably can either be a screen,
mounted on a rotating lay-down drum or a translational

-moving lay-down belt. '

In a process utilizing a rotating lay-down drum, it
is particularly preferred that the dusting layer is
placed closer to the screen of the lay-down drum than
the primary layer. If a translational moving lay-down
belt is used in the process according to the invention,
it is preferred that the primary layer is placed closer
to the belt than the dusting layer.

Brief description of the drawings

While the specification concludes with claims,
particularly pointing out and-ciaimihg the présent
invention it is believed that the present invention will
be better understood from the following déscriptibn in
conjuriction with the accompanying drawings in which:

Figure 1 is a plan-view of a disposable diaper

' embodimeﬁt.of tné'pfesentﬁinvention-whefein'mosﬁ'of the
topsheet -has been cut away t§ moSt'c;equY show the
underlying ébsérbent,cofe-(aﬁ embodimgnt of -an absorbent.
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The term "absorbent article", as used herein, refers to articles which
absorb and contain body exudates and ot her f|UIdS More specifically, the
term "absorbent article", as used herein, generally refers to articles
whi ch are pl aced against or in proximty to the body of the wearer to
absprb and contain various exudates discharged fromthe body. The term

"di sposabl e absorbent articles", as used herein, are those absorbent
articles which are intended to be d|s¢arded after a singl e use. This neans.

t he ori gi nal t_ar i s not intended to be | aundered or
ot her wi se reé?%re g% ?guggg §§egﬁn b%BVﬁQﬁﬁ°§Ptﬂﬁ<§ SI9IRRRM certain

materials or all of the absorbent article material nay be recycl ed, reused,

or conpost eq:‘lcﬁx?éeﬁeiéeg ?@?Etﬂﬁ&hagf 3@'?:1:3%?\% 1P el PN ] 201)_1'1' s shown

in Flgure 1. AS used herein
absorbent core of the dlsposable diaper taken along

sectlonal line 2-2 of Figure 1;

Figure 3 is a transverse sectional view of only the

absorbent core of the disposable diaper taken along
sectional line 3-3 of Figure 1;

Figure 4 is a perspective view of another alternative
embodiment of an absorbent structure of the present
invention '

Figure 5 shows the principal curve of cumulative
absorbent hydrogel weight percent versus particle size.

Detailed descriptién of the invention

The present invention provides absorbent structures
for disposable absorbent articles like for example
diapers, adult incontinence briefs, pads or sanitary
napkins. The absorbent structure of the present
invention comprises two distinct layers desigﬁated
dusting layer and primary layer. Both layers are 51m11ar
in that they comprise a fibrous matrix in which
absorbent hydrogel particles are disposed, preferably in
a homogenous way. Both layers are distinguished by the
particle size distribution of each layer. The different
distribution is such that the absorhent hydrogel '
particles in the dusting layer together with the
absorbent hydrogel particles in the primary layer
represent a- standard bulk- partlcle size distribution.
The term " standard bulk particle size distributions",
as used herein, refers to those particle sizes in the -

range typzcally recelved from commerc1al superabsorbent'
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refers to a garnment general l'y worn by i nfants and incontinent persons -about
the lower torso of the wearer. It shoul d be understood, however, that the
present invention is also applicable to other absorbent articles such as

i ncontinent briefs, incontinent pads, training pants, diaper inserts,

sani tary napkins and the like. Figure 1 is a plan viéw of the diaper (20)

of ¥the present invention in its flat-qut, uncontracted state (i.e., with
all the elastigc induced cgntractlon removed). Portions of the dlaper have
been cut - anay” Y%Fﬁ% e BPRaIFY°show t he constructi-on of the diaper (20).

31 The side of the diaper (20) which contacts the wearer

In the following a detailed description of the
individual materials and components of the absorbent
structures as well as of the absorbent articles which
utilize the absorbent structure is provided.

‘A. The absorbent structure

The absorbent structures of the present invention
will be described herein in relation to their use in
absorbent articles; however, it should be understood
that the potential application of the absorbent
structure should not be limited to the specific
absorbent articles described herein.

The absorbent structures of the present invention
are capable of absorbing and retaining liquids. These
liquids can be, but are not limited to water and certain
body exidates. Preferably, when used in absorbent
articles of the type described above, the absorbent

- structures are generally soft, compressable, conformable
and non-irritating to the skin.

As said herein above, the absorbent structure
comprises a'dusting layer and a primary layer which are
placed onto each other. The direction defined
perependicular to the plane of the dusting layer and the
primary layer is hereinafter referred to as zZ -
direction. The positive Z- direction is from dusting
layer towards primary layer, while the negative Z-
direction is opposed thereto. When used in absorbent
articles, the absorbent structure is placed- such that
its positive Z- direction points towards the body of the
person when the" absorbent article ‘is used.

. This is the replacement shut
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faces the viewer in Figure 1. Therefore the positive Z- direction defined
herein is pointing out towards the viewer of Figure 1. The diaper (20) is
shown in Figure 1 to have a front wai stband region (22), a back wai st band
region (24), a crotch region.(26), and a periphery (28). The periphery (28)
is defined by the -outer edges of.the diaper (20). The |ongitudinal edges of
t /e di aper (20) are designated (30) and the end edges are designated (32).
The diaper (20) additionally has a lateral centerline which is designated
(34) and a longitudinal centerline which is designated (36). The di aper

(20) preferably moampshsge afl kel de@li‘bltettS sitaRrdiate (38)tha gligns d

| nper vi ous backsh et (40) 0|ned wi t.h th shee 38) . and ab orbenf
st ruct ures RS ééﬁ?fﬁﬁe GondtRedn PhHESL (%ﬁé %ﬂi heet

(40); el asttix Imsﬁpnstiéﬂlaranéetapeahahbsorbent article. In
principle, there is no limitation as to which shape the
absorbent structure may have..However, for absorbent
diapers, incontinence briefs, sanitary pads, catamenials
or pantiliners, the most common shapes known and useful
in the present invention are rectangular, preferably
with rounded edges, hourglass or dogbone shaped, T-
shaped, or oval. In general the shapeé of absorbent
structures are preferred which allow the absorbent
article, in which the absorbent structure is used, to
best provide comfort, form fitting and absorbent .
function. For absorbent diapers this would be T-shaped[
dogbone or hourglass shapes. Other shapes like circular
disks are used for example in brassiér inserts or inlays
for breast-feeding mothers.

Figure 1 shows a particular preferred shape of the
absorbent structure (10) in the context of a disposable
absorbent diaper (20). The absorbent structure (10) of
Figure 1 also has a longitudinal axis (36) and a lateral
axis (34) which are perpendicular to each other and both
are perpendicular to the Z- direction. It can be seen
from Figure 1 that a preferred shape of the absorbent
structure and absorbent article is symmetrical to the
longitudinal axis (36) but has a distinct difference
between the two longitudinal portions of the absorbent
structure. Figure 4 shows another preferred absorbent
structure (10) for disposable absorbent diapers or
incontinence briefs._This shape typically is designated
T-shape:abso:bent structure.

The shapes'of the individual dusting layer and
primary layer of the absorbent structure can be

This is the replacement shest
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fasteners (46). The topsheet (38), the backsheet (40), the absorbent
structure (10) and the elastic nenbers (44) may be assenbled in a variety
of -wel | known conflguratlons A preferred di aper configuration, however, 'is
described generally in US Patent 3,860,003 entitled "Contractable Side.
Portions For Disposable D aper”, which issued to Kenneth B. Buell on
Jahuary 14, 1975. Alternatively preferred configurations for the disposable
di apers contenpl ated herein are described in the followi ng patents : US
Patent 4,808,178, entitled " D| sposabl e Wbsorbent Article Having Elasticized

Fl aps provi d d wi.th l.eaka e 5| st portions” dissued to hanmed |. Aziz
and Ted L. Blanéﬁeﬁglﬁ te ;ggigﬁﬂﬂﬂﬁﬁf Eﬁﬁﬂﬁtﬁﬁﬁlgﬁ?lcle Havi ng
Dual Cuffs" |a®$>tl@¢attoomscha;é1e Ishalma/vs:(fn tdred diiSrRatyentayle B1&n826bhent i tl ed

dusting layer are not coextensive. According to the
invention, the dusting layer and the primary layer only
need to be placed onto each other in the region of the
liquid entry point. For example, this is the region of
the urination point in disposable absorbent diapers.

It is particular preferred that the dusting layer is
coextensive to the full shape of the absorbent structure
while the primary layer only fbrms part of the absorbent
structure on thé dusing layer. A preferred execution of
an absorbent structure for a disposéble absorbent diaper
has a dusting layer which is coextensive to the shape of
the absorbent structure while the primary layer extends
fully along the lonqitudinal axis (36), i.e. from end to
end of the absorbent structure while in lateral
direction (34) the absorbent structure extends to less
than the largest width of the absorbent structure(10),
particularly preffered less than the smallest width of ~
the absorbent structure (10). Alternatively as shown in
Figure 4, the primary layer (1) may extend only
partially in longitudinal direction (36) of the
absorbent structur while being co-extensive with the
dusting.layer'(Z) in lateral direction. Most preferred
are absorbent structures, in particular for absorbent
diapers, which have a primary layer of'lesé than the
full longitudinal length of the absorbent structure and
a lateral extension of less than the largest lateral
extension of the absorbent structure. This will provide
most effective, i.e ecological and economical, usage of
the absorbent materials which are comprlsed in the
primary - layer. o

The dustlng 1ayer and the prlmary layer can: have
: varlable or unlforn ba51s welght densxty and thlckneSs
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"Absorbent Article Having a Contai nnment Pocket" issued 32 to John H
Foreman. Figure 1 shows a preferred enbodi nent of the diaper (20) in which
the topsheet (38) and the backsheet (40) are coextensive and have length -
and wi dt h di nensi ons generally | arger than those of the absorbent structure
((10) . The topsheet (38) is associated wth and superinposed on the
batksheet (40) thereby forming the periphery (28) of the diaper (20). The
front and back wai stband regi ons (22) 1tand (24), respectively of the diaper

(20), extend fromthe end edges (32) of the diaper erlphery (28) toward
t he in longitudinal or lateral direction. Figure shows an

absorbent structure (10) having a low density
acquisition zone (56) in the primary layer (1). The low
density acquistion zone (56) of this embodiment of the
invention has a rounded triangular shape and is designed
according to uUs Patent_4,834{735. Also from Figure 4, a
region of transition (58), where the primary layer (1)

' ends, can be part of the absorbent structures (10)
according to the invention. In such a transition region
the basis weight, density or thickness or a combination
of -these variables changes in the respective layer. In-a
preferred execution of an absorbent structurs for
absorbent diapers such a transition region (58) is
incorporated into the primary layer (1) where such a
primary layer is not coextensive with the dusting layer
(2) in longitudinal or lateral direction.

The term “basis weight" as used herein refers to a
weight of material which is disposed in an area |
perpendicular to the Z-direction and divided by the size
of the area to which the material corresponds. For
example the basis weight can be measured by die-cutting
an area of 1.0 or 6.45 square centimeters of the layef
or the absorbent structure as a whole and weighing the
sample on a standard scale. As indicated above the basis
welght depends on the lateral and 1ong1tud1nal
coordinates of a layer or the absorbent structure.

B. The absorbent hydrogel material

The absorbent hydrogel materials used ln the
present invention are substantlally water 1nsoluble,
absorbent,. polymer materials that are capable of. ...
-absorbing'large guantities of fluid such as water and
body exudates in relation to thelr welght in formlng
'hydrogels in the process. Such materlals .are usually
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| ateral centerline (34) of the diaper (20). The front and back wai st band
regions (22) and (24) preferably extend a distance of about 5% of the

| ength of the diaper (20). The wai stband regi ons conprise the upper
portions of the diaper (20), which, when worn, encircle the waist of the
wearer. The crotch region (26) conprises the portion of the diaper (20)
whi ch, when ,worn, is positioned between the | egs of the wearer and covers
t he | ower torso of the wearer. The crotxh region (26), thus, defines the

area of typic ui e0|t|onfor di ape 0) .or. ot erd osabl e

absorbentygrﬁ %cqaﬁ‘l%’ %B% ekt E 3 9 ss‘é%’?wg?t?%%’tgbggoﬂu?“ B P Pa?\d .
non- |rr|tatnmpd¢raﬁe peeseuszskamsofhmmhemydth@elopsheeialsaﬁays I'i quid
pervi ous perm {Ling | | QUL d5ehOct 5¢N L¥n@ENELAGL SsbBROUGNS 1§ i ckness. A

sui tabl e
"superabsorbent materials" or "hydrocolloids" or

“"absorbent gelling materials". The types of absorbent

hydrogel materials useful in the present invention may
'vary widely.

The absorbent hydrogel materials that are.preferred_
for use in the present invention have an Absorptive
Capacity (as measured by the test set forth herein) of
at least about 18-20 grams, and more preferable at'least
about 25 grams, of Synthetic Urine per gram of the
absorbent hydrogel material (in its dry state).
Typically, the absorbent hydrogel material used in the
present invention will have. an Absorptive Capacity of
from about 30 to about 45 grams of Synthetic Urine per
gram of absorbent hydrogel materials. Absorbent hydrogel
materials having Absorptive Capacities in this range are
especially useful in absorbent structures in absorbent
articles since they can hold high amounts of qischarged"
body exudates such as urine under moderate confining
pressures that simulate in-use conditions. It is obvious
‘to those skilled in the art of absorbent structures or
absorbént articles that absorbent hydrogel particles are
"evaluated for the final usage by.employing the
respective relevant liquid. For example for catamenials
or pantiliners different liquids than synthetic urine
are appropriate. Different liquids however will cause
different Absorptive Capacities to be achieved,
therefore the above Absorptive Capacities are not to be
considered limiting for the use of absérbent'hydrogél

_ particles which are designed to be used for liquids
other than urine.

SOme general types of sultable partzculate
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topsheet (38). may be manufactured froma w de range of materials such as
porous foans, reticulated foans, apertured plastic filnms, natural fibers
(¢ 9., wood or cotton fibers), synthetic fibers (e.g., polyester or

pol ypropyl ene fibers) or froma conbinatton of natural and synthetic
fipers. Preferably, the topsheet (38)3 is 33 -made of "a hydrophobic
material to isolate the wearer's skin fromliquids in the absorbent

structure (;Qg Rgr H’gero? ynﬁrteefrei esd atrl%os‘? %8§fcgggr| seghgt apl e

| engt h polypropy en aV|ng a enrer AR a8Her cul es
type 151 p0$§p¢0pyﬁeﬁéln&mk§ﬁ@dP&FSQ&HHHQ%?"ﬁXQﬂ @revﬁeacngbed 1ne|amare

greater detail in US Patent Re. 32, 649 entitled
"Hydrogel-Forming Polymer Compositions For Use in
Absorbent Structures" reissued to Brandt ét_al. on April
19, 1988. ’

The general types of particles suitable for use in
.the present invention may also be those particles that
are referred to as "precursor" particles in the
following US Patent Application : Serial Number 07/502,
942 entitled " Particulate Polymeric Compositions Having
_Interparticle Crosslinked Aggregates of Fine Precursors"
filed in the names of Donal Carroll Roe, et al., Serial |
Number 07/503, 393 entitled " Porous, Absorbent,
Polymeric Macrostructures and Method of Making the Same"
filed in the names of Donald Carroll Roe, et al.: Serial
Number 07/503, 499 entitled" Method for Producing
Polymeric Compositions Containing Interparticle
Crosslinked Aggregates® filed in the names of Frank
Henry Lahrman, et al.:; Serial Number 07/503, 500
entitled " Absorbent Members Containing Interparticle
Crosslinked Aggregates" filed_in the names of Charles
John Beryg, et al.:; Serial Number 07/503, 501 entitled
" Absorbent Articles Containing Interparticle
Crosslinked Aggregates" filed in the names of Frank
Henry Lahrman, et al.: Serial Number 07/503, 506
entitled " Particulate, Absorbent, Polymeric
Compositions Containing Interparticle Crosslinked
Aggregates® filed in the names of Charles John Berg, et
al., all filed April 2, 1990. These patent applications
may be referred to collectively as the "Inter-Particle
Crosslinked Aggregate" applicationé.

The absorbent hydrogel materlal partlcles may
ontlonally be surface treated as descrlbed in the Inter-
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used herein, the term"staple length fibers", refers to those fibers having
a length of at |east about 15.9 mm (0. 62 inches). There are a nunber of
~manuf acturing techni ques which may be used to manufacture the topsheet

(38). For exanmple, the topsheet (38) may be woven, nonwoven, spunbound,
carded, or the like. A preferred topsheet is carded, and thernmally bonded
by  means well -known to those skilled ilA'the fabrics art. Preferably, the
topsheet (38) has_a weight from about 14 to about 25 granms per square

meter, a m RAPRGAFYPY CEORSIIOKAT AaptPaten aRPASCAHBANS 4IYF dhe per
centi meter absbbBeftchiyeodiele ald iy i N hartiRil dL iy dSidieidde of at | east

sbout, 85,0 S8l GEHRELSpdd 15 RPN, UL bl pockshee
treated, the absorbent hydrogel material particles are
preferably surface treated by applying a surface | _
crosslinking agent onto the particles and reacting the
surface crosslinking agent with the polymer material at
or near or in the proximity of the surface of the
particles. '

The absorbent hydrogél materials may also have the

level of extractable polymer material specified in US
Patent Re. 32,649. '

The preferred polymer materials for use as the
absorbent hydrogel material particles possess a carboxyl
group. These polymers include hydrolyzed-
starchacrylonitrile graft copolymers, parﬁially
neutralized starch-acrylonitrile graft copolymers,
starch -acrylic acid graft copolymers, partially
neutralized starch-acrylic acid graft copolymers, -
saponified vinyl acetate-acrylic ester copolymers,
hydrolized acrylonitrile or acrylamide copolymers,
slightly network crosslinked products of any of the
foregoing copolymers, partially neutralized polyacrylic
acid. These polymers may be used either independently or
"in the form of a mixture of two or more monomers,
compounds, or the like. Examples of these polymer
materials are disclosed in US Patents 3,661,875,
4,076,663, 4,093,77§,'4,666,983, and 4,734,498.

The most preferred polymer materials for use as the
absorbent hydrogel material particles are slightly
network crosslinked products of:partially neutralized
polyacrylic acids and'starch-de;ivqtes therefrom:. Most

.'préfe:agly, the'pér;icies comprise from aboué_so% to .
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preferably manufactured froma thin plastic film although other flexible
liquid inperviqus materials may al so be used. As used herein, the term
"ftexible" refers to materials which are conpliant and which will readily
conformto the general shape and contours of the wearer's body. The
backsheet (40) prevents the exudates absorbed and contained in the
absorbent structure (10) fromwetting articles which contact the diaper
(20) such as bedsheets and undergarnentls. Preferably, the backsheet (40) is
polyet hyl ene filmhaving a thickness 34 from0.012 nmto 0.051 mm . A
sui tabl e pol ygpbhyl ese,f prefieramyufaaeiut exbdy neutralized, slightly

network crosslinked, polyacrylic acid (e.g., poly
(sodium acrylate/acrylic acid)).

-The individual particles_of polymer material may be
formed in any conventional manner. Typical and_preferred
processes for producing the particles are described in
US Patent Re. 32,649, 4,666,983 and 4,625,001.

The preferred methods for forming the-particles are
those that involve agqueous solution or other solution
polymerization methods as opposed to reverse phase
polymerization (the latter also being known as "inverse
phase polymerization" or “emulsion polymerization"). As
described in US Patent Re. 32,649, aqueous solution

~polymerization involves the use of an aqueous reaction

mixture to carry out polymerization to form the
particles.

The absorbent hydrogel materials incorporated into
~ the absorbent structures of the present invention are in
a particulate form. The term "particulate" is used
herein to mean that the absorbent hydrogel materials
are in the form of discrete units denominated |
"particles". The particles can comprise granules,
pulverulents, spheres, aggregates or agglomerates.
However, typically, the particles described herein will
largely not be agglomerated or aggregated. The particles
can have any desired shape such as cubic; polyhedral:
spherical: rounded: angular:'irregnlar; or randomly-

“sized irregular shapes (e.g., pulverulent products of a
grinding or pulverizing step).

The sxze distribution of the partlcles of absorbent
hydroge}l materlals ig of crltlcal lmportance to tne
.performance of absorbent structures.
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Monsant o Chemical Corporation and marketed in the trade as Fil m No. 8020.
The backsheet (40) is preferably enbossed and/or matte finished to provide
a.‘nore clothlike appearance. Further, the backsheet (40) may pernit vapors
to escape fromthe absorbent structure (10) while still preventing exudates
from passing through its thickness. Ige size of the backsheet (40) is
dictated by the size of the absorbent®structure (10) and the exact di aper
desi-gn selected.. In a preferred enbodi nent, the backsheet (40) has a

~nodi fied hourglass shape ext.endi ng beyond the absorbent core structure (10)
a nini mum di st an&@ GﬁnﬁFaFea%FrEBoBFr¥lgl@énﬂﬁﬂﬂh§9§bﬁgtabﬁdFogeB

centi met er spatepngdishawenti E&odl gPahdPakcRRaRE (t%%) potRatians#egl o 38) and

the backsheel (40), 818 ) 2haed;Lo0RReL kD 30 AL 1o La s Vo0

into the absorbent structure in the z-direction). Small
particlgs (or "fines") tend to swell rapidly, but are
easily forced into capillary spaces, decreasing the
structure's permeability and dramatically curtailing the
rate of fluid distribution throughout the structure.
Also, too high concentrations of fihe’particles can
coagulate into a gel mass that acts as a barrier to
fluid distribution. These are the phenomena referred to
as "“gel-blocking".

By using a specific, relatively narrow, particle
size distribution in absorbent structures containing
absorbent hydrogel material, the above-mentioned fluid
processing limitations of both large and fine particles
can be significantly reduced or eliminated. While not
wishing to be bound by any particular theory, it is
believed that the particle size to some extent
determines the potential fluid uptake rate of an
absorbent article. This appears true because the fluid
uptake rate is dependent on the overall surface area per
unit mass of the absorbent hydrogel material. The range
of particle sizes (or "breadth of the distribution" of
the particle size) impacﬁs both the potential fluid
uptake rate and the distribution rate of the structure.
Ideally, the breadth of distribution of particle sizes
should be small.

The present invention relates to the use of the
standard bulk particle size distribution such that no
ellmlnatlon of the flner partlcles is necessary. .In
general any dlstrlbutlon can be brought into- compllance

. -with the desire to not tontain tco large_partlcles by
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term "joi ned" enconpasses configurations whereby the topsheet (38) is
directly joined to the backsheet (40) by affixing the topsheet (38) to
internedi ate structures which in turn are affixed to the backsheet (40).

a preferred enbodi nent, the topsheet (38) and the backsheet (40) are
affixed directly to each other in the diaper periphery (28) by attachnent
méans such as an adhesive or any other attachnent neans known in the art.
Exanpl es of such attachnent neans could include a uniform continuous |ayer
of adhesive, a patterned |ayer of adhesive, or an array of separate |lines
or spots oﬁnﬂﬂﬂaﬁk%ﬁeThéoFaﬁéeﬁaBlk&sﬁ@ﬁeﬁ§a@D$Pzﬂ#ik%ﬂﬂcmﬂ#%shﬁﬂﬂled to
the back walstdanth4£94R8 €84} -Rhothe pdirdRen e 23)zd Teducing

processes. However, the amount of fine particles as
pointed out before will generally continue to increase
during these processes ana be_undesirable as of a
certain concentration. In particular, the primary core
layer should not contain absorbent hydrogel particles
which are known to cause gel-blocking phenomena. On the
other hand, disposal of such fine particles is not

. desirable for ecological and economical reasons. With
the present invention, it now is possible to continue to
use the standard bulk particle size distribution
resulting from usual manufacturing processes of
absorbent hydrogel particles while not sacrificing the

- benefits known from utilization of a small range of
particle size distribution in the absorbent structure.

Accordingly the present invention retates to
absorbent hydrogel particles distributed the primary
layer and having a particle size distribution such that
at least 70% by weight of the particle size is 105
micrometers or larger. The absorbent hydrogel particles
distributed in the dusting layer have a particle size
distribution such that at least 60% by weight have a |
particle size of less than 105 micrometers. A preferred
execution of the absorbent article of the present
invention is such that all hydrogel particles in the

dusting layer have a particle size of less than 105
micrometers.

The distribution in lbngitudinal, lateral or Z-
direction of the absorbent structure of the absorbent
‘hydrogel particles in the primary layer. is - independent
of the dlstrlbutLon in the dustlng layer, and'vice
versa. In partlcular, the absorbent hydrogel partlcles
fmay be concentrated ‘or reduced 1n COncentratlon An.

This' is the replacement sh.t



35 provide a fastening neans for holding the diaper (20) on the wearer.
Only:one of the tape-tab fasteners is shown in Figure 1. The tape tab
fasteners (46) can be any of those well known in the art, such as the '
fastening tape disclosed in US Patent 3,848,594 issued to Kenneth B. Buel
on Novenber 19, 1974. Tape tab fasteners requiring a designated fastening
surface such as hi ghl y aggresi ve adhesive tape tabs or two pi ece nechani cal
f ast eners, of the l'oop/ hook kin® can also be used. For these tape tab

fasteners t 4 *a?baeatr%@lfoag% e et sRIPHehd @ﬁl‘iﬂ:é@réhelﬁ“@per (20) at
the longitu |naI opposed end of the diaper (20). The elastlc menbers (44)

are di sposed’r&éjeﬁé‘éﬁt eXES ST IR P @resenthd i efpetoR 2oFhe pref er abl y

al ong each absorbent hydrogel particles of the primary layer follow
a basis weight or concentration increase in lateral
direction towards the longitudinal axis of the absorbent
structure while in longitudirial direction the absorbent
hydrogel particie basis weight or concentration maximum
is centred around the designed entry point for liquids
to be absorbed. The basis weight or concentration
profile of the absorbent hydrogel articles can follow a
gradual or a step distribution function. It is also
preferred to have a distribution profile of the
absorbent hydrogel articles in the dusting layer along
the lateral direction with a maximum, around the
longitudinal axis of the absorbent structure.

Most preferred for the dusting layer as well as the
primary layer is an absorbent hydrogel particle
distribution in Z-direction which is providing,
individually for each layer, a homogeneous profile in Z-
direction.. This is shown in Figures 2 and 3 which show -
absorbent hydrogel particles (75) homogeneously
distributed in the primary layer (1) which have a
particle size range of equal to or more than 105
micrometers. The dusting layer (2) of the absorbent
structure (10) also has absorbent hydrogel particles
(75) homogeneously distributed in it but they have a
particle size of less than 105 micrometers. The cross
sections of the absorbent structure (i@) of Figure 1 in
longitudinal direction in Figure 2 and lateral direction
in Figure 3 are not to scale but distorted to provide a-
better graphical display of the present invention. The
concentratlon itself of absorbent hydrogel partlcles in

Z-direction does not have to be identical for the
.dustlng layer and. the prlmary layer. In. fact, it is’
.'.prefg;red that the.bas;s,wexght of‘tne apsorbent_

Hus is the replacement sh.tt
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| ongi tudi nal edge (30) so that the elastic nmenbers (44) wll tend to draw
and:-hol d the di aper (20) against the legs of the wearer. Alternatively or
additionally, the elastic menbers (44) may be di sposed adj acent either or
both of the end edges (32) of the diaper (20) to provide a waistband as
wel:l" ‘as (or rather than) leg cuffs. For exanple a suitable waistband is
di sclosed in US Patent 4,515,595 entltled "Di sposabl e diapers with
elastically contractible wai stbands"1%hich issued to David J. Kievit and
Thomas F. Osterhage on May 7, 1985. A nethod.and apparatus suitable for
nanufactuhvﬁgoaeél@B@&ﬂﬁk@%ﬂ%ﬂmﬁh¢wﬂﬂ$ﬁﬂ@ga%@Y%élP9dc§hﬁr§é§#§le el astic
members. i Gedlgher dFedhne) Adz Y Hy gptiéled ijethed and apparatus

for continugusly attaching dlscrete stretc%ed elastlc strands to

pr edet er rPR&H3; oﬁ%ﬁ&f[iEQ|%ﬂu?cﬁa§H%p5§%5lé LbEB8r BéAP rproduct s”.
preferably from 1:2 to 1:5. Basis weights and the

indicated ratios have to be présent for at least one

area, but not throughout the whole area, of an absorbent
structure.

The specific size distribution of the absorbent
hydrogel material for each layer used in the present
invention could be expressed by using the actual
dimensions of the particles. A method suitable for
determining the actual dimensions of the particles is
set forth in greater detail in several of the Inter=
Particle Crosslinked Aggregate applications, referred to
above. However, determining the actual particle
dimenéions can be a relatively complicated process due
to the different shapes and dimensions that such
particles may have. Therefore, for simplicity, the

_ particle sizes in the absorbent structures of the
present invention are expressed in another manner. -

For purposes of the present invention, the term
“particle size" is defined as the dimension of a
pérticle which is determined by a sieve size analysis
according to the Sieving Test described in greater
detail herein. A sample of particles is sieved as
described, and the results are recorded. It should be
understood that for particles that are not spherical,
thé sieving test may determine the size of only certain
dimensions of a specific partic;e; The results of such a
sieve size analysis, however,.sufficiéntiy define the
size of the particles fof the purposes of the present
inven;ion;

One way to express the. size ofathéqurtiCieé is in:.

" This is thie replacement shest. -
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The el astic nmenbers (44) are secured to the diaper (20) in an elastically
contractible condition so that in a nornmally unrestrained configuration,
the elastic nenbers (44) effectively contract or gather the diaper 36
(20). The elastic nenbers (44) can be secured in an elastically '
contractible condition in at |east two ways. For instance, the elastic
meénbers (44) may be stretched and secured while the diaper (20) may be
contracted, such as by pleating, and tfe el astic nenbers (44) nay be
secured and connected to the diaper (20) while the elastic nenbers (44) are
in their rel%8B&@E R e retthRl COMRiIWYMLngs in the sieves. For

instance, in principal, a particle that is retained on a
sieve with 105 micrometer openings is considered to have
a particle size greatér than or equal to 105 micrometer
for the purposes of the present invention. A particle
that passes through a sieve Qith 297 micrometer openings
and is retained on a sieve with 105 micrometer openings
is considered to have a particle size from 105 to 297
micrometers. A particle that passes through a sieve with
105 micrometers is considered to hLave a particle size
* less than 105 micrometers.

It is well known that in most sieving analyses,
certain particles may pass through or be retained on a
sieve in one test, and not on another identical test.
This can result from the shape of the particle and the
different orientation relative to the sieve openings the
particle may assume in each test. Because of this, the
test results are generaily expressed in terms of the
percentage of particles, by weight, that will ordinarily _
pass through a sieve of one dimension and be retained on
a sieve of a second dimension. Preferably, in the
present invention, no more than  about 40%, more
preferably no more than about 10%, by weight of the
particles should be larger than 105 micrometers for the
dusting layer and no more than about 30%, more
preferably no more than about 10% by weight of the .
particles should be smaller than 105 micrometers for the
pfimary layer of the absorbent structure. Particularly
preferred for economical reasons is- to utilize all
particles with 105 nicrometers or above from a standard
bulk particle size distribution in the primary layer of
an absorbent structure.- Thus, alllpa;tic;esgin the _
-dusting'layer'haﬁe a pértiqle size of less .than. 105
micrometers. . L ' '

This'is the replacement shest
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In the enbodinent illustrated in Figure 1, the elastic nenbers (44) extend
essentially the entire length of the crotch region (26) of the diaper (20).
Thé el astic nmenbers (44) may, alternatively, extend the entire |length of
the diaper (20), or any other length suitable to provide an elastically
contractible line. The length of the elastic nenbers (44) is dictated by

t he di aper design. .The el astic nenbed.(44) may take a multitude of
configurations. The - width of the elastic nmenbers (44) may, for exanple, be
vari ed from aboutt Gs2®lsd [kmreras tindboated@sSahove tbadr pagitivdes. The

elastic meghech GIA) oBY By ) | o R NGl Tebtad Obetiepatanamt e al of

nmay conprise sever non-paral | el stran astic materia
The eIastl@h%ﬁﬁﬁﬂﬁ?(zﬁherﬁ%F?kF#%xﬁ%mﬁu?ﬁrPBFtéGﬂﬁﬁlHﬁe&ﬁe DLIMAr t her ,

the el asti Qayer should not be larger than 500 micrometers,
preferably not larger than 297 micrometers.

In Figure S, the principal curve for a standard
bulk particle size distribution integrated to cumulative
absorbent hydrogel weight percent versus particle size
is shown. The regibn of the curve designated A would
represent the particle size range which according to the
invention is put into the dusting layer. The particle
size range designated B in figure 5 would be
incorporated into the primary layer of the absorbent
structure according to the invention. Particles which
belong to particle size C, that is above 500
micrometers are excluded but can be reduced in size to
become part of the particle size range which is fully
incorporated into the absorbent structure. -

The specific 'particle size distribution for the
dusting layer and for the primary layer described above
can be prepared by any suitable method. The specific
particle size distribution can be prepared at least in
relatively small amounts by a sieving operation. In
larger quéntities the particle size distributions can be
generated for example in cyclon separation processes or
other well-known separation processes. Cyclon type
separations are preferred since they can be combined
with thé pneumatic transport system ‘often used for
absorbent hydrogel particle handling during the
nanufacture of absorbent hydrogel particles or even
better during the manufacture of the_ab;brbent articles
themselves. '

l__l . - ns :
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menbers (44) may be affixed to the diaper in any of several ways which are
known in the art. For exanple, the elastic nmenbers (44) may be
ultrasonically bonded, heat and pressure sealed into the diaper (20) using
a variety of bonding patterns,-or sinply be glued to the diaper (20). The -
absorbent structure (10) of the diaper (20) is positioned between the
topsheet (38) and the backsheet (40).,,The absorbent structure (10) may be
manuf act ur ed 37 in a wide variety of si zes and shapes (e.g.,

rectangul ar . hgurglass,. asymetrical, etc.) and froma w de variety of
mat eri al s. %ﬁegﬁgt%E§85§¥#i;a¥P£@§ﬁ%city

The materials used other than absorbent hydrogel
material to form the absorbent structures of the present
invention can be in any suitable form provided it is
capable of transporting liquids between the structural
elements of its matrix. The term “structural elements",
as used herein, refers to individual fibers, yarns,
strands, loose particles and the like which are
typically comprised in absorbent structures of the
present invention.

The particles of absorbent hydrogel material are
.located or dispersed in, or on, the matrix of structural
elements. Thée particles of absorbent hydrogel material
are incorporated into the matrix of structural elements

forming the dusting layer or the primary layer of an
absorbent structure.

‘Each of the layers of the absorbent structures of
the present invention comprises a matrix, such as a web,
batt, or other mixture of fiber material with a specific
quantity of the particulate absorbent hydrogel material
as described herein. Such webs typically comprise
entangled masses of fibers also designated"fibrous or
fiber materials. It should be understood, however, that
for the purposes of this invention an absorbent
structure is not limited to only comprise a web or the
like in the dusting layer and the primary layer. An
absorbent structure may also comprise additional
laminates, webs, or combinations of several sheets or
webs of the types of materials as described herein.

Va:ibus types.éf fiber materiai_can be used in the
layers of the  absorbent structures of the present
1nventlon. Any type of flber materLal which is suitable

Thls |s the replacement shoot
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of the absorbent structure (10) should however,

be conpatible with the

design liquid loading for the intended use of the absorbent article or

diaper. Further,

the size and absorbent capacity of the absorbent structure

(10) may vary to acconodate wearers ranging frominfants through adults. A
preferred enbodi ment of the diaper (20) has a nodified hourgl ass-shaped

absorbent structure (10). The absorbent structure (10)

in a diaper (20) is

preferably an absorbent structure (10)3according to the preferred

enbodi nents as descri bed herein.

A particularly preferred enbodi ment of the

absor bent stfigictuke iﬂ%omeﬁﬂionalthbsprbeamt prodaattisonig R*_kswmwn in Figure

4 534, 755 oty FER TEheth, She SPReRRURY, BERuins, Whehumbamatent

Lower

herein. Spec1flc examples of such flber materlals
include cellulose fibers, modified cellulose fibers,
rayon, polypropylene, and'polyester fibers such as
polyethylene tereplthalate (DACRON), hydrophilic nylon
(HYDROFIL), and the like. Other fiber materials include
cellulose acetate, polyvinyl flouride,
polyvinylidenechloride, acrylics, polyvinyl acetate,
polyamides (such as nylon), bicomponenﬁ fibers,
tricomponent fibers, mlxtures thereof, and the like.

Hydrophilic fiber materlals, however, are preferred.

The term."hydrophilic“, as used herein, describes

fibers or surfaces of fibers which are wetted when

liquids are deposited onto the fibers. That is, a fiber
or its surface is considered to be hydrophilic if water
or aqueous body liquids readily spreads on or over the
surface of the fiber without regard to whether or not
the fiber actually imbibes the fluid or forms a gel. The
state of the art respecting wetting of materials defines
hydrophilicity (ahd wetting) in terms of contact angles
and the surface tension of the liquids and solids
involved. This is discussed in detail in the American
Chemical Society Publication entitled Contacé Angle,
Wettability, and Adhesion edited by Robert F. Gould and
copyrighted in 1964, which publication is incorporated
by reference herein.

Examples of suitable hydrophilic fiber materials,
in addition to some already mentioned, are hydrophilized
hydrophobic fibers. These include surfactant-treated or

.silica-treated thernOplastlc fibers derived,  for

example, from polyolefins such as polyethylene or

polypropylene, polyacryllcs, polyamides, polystryrenes, T
'polyurethanes and the like. In fact, hydrophlllzed :

This 18 the replacement shut
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Density and Lower Basis Wi ght Acquisition Zone" issued-to M guel Al emany
and Charles J. Berg. It discloses absorbent structures having a storage
zone and an acquisition zone (56). The storage zone in this disclosure is
the pendant of the primary layer (1) of the absorbent structure of the
presént invention. The acquisition zone (56) has a | ower average density
and a | ower average basis weight per unit area than the rest of the primary
| ayer (1) so that the ach|S|t|on zone, £56) may effectively and efficiently

R R P I R %m”%aﬁ”“”‘" S g 1 oo

(75) to an awvergnabdcrdert ramnwifich, therefore, do not provide webs
of sufficient absorbent capacity to be useful in-
conventienal absorbent products, may be suitable for use
in the absorbent structures of the present lnventlon due
to their good wicking propertles. This is because the
wicking propensity of the fibers is as important, if not
more important, than the absorbent capacity of the fiber
material itself. This is due to the high rate of fluid
uptake and lack of gel blocking properties of the
particulate absorbent hydrogel materials used in the
absorbent structures of the present invention. In some
applications of the present invention, hydrophobic
synthetic fiﬁers_can also be used but are usually less
preferred.

For reasons of availability and cost, cellulose
fibers are generally preferred for use as the
hydrophilic fiSer material of the absorbent structures
described herein. Most preferred are wood pulp fibers
which are referred to as “airfelt". .

Other cellulosic fiber materials which may be
useful in some of the absorbent .structures described
hérein are chemically stiffened cellulosic fibers.
Preferred chemically stiffened cellulosic fibers are the
stiffened, twisted, curled cellulosic fibers which can
be produced by internally crdsslinking cellulose fibers
with a crosslinking agent. The types of stiffened,
twisted, curled cellulosic fibers useful as the
hydrophlllc fiber material of the absorbent structures
described herein are described in greater ‘detail in the
' following patents : US Patents 4,822,453, 4,888,093{
4,889,595, 4,889,536, 4,889,597, and 4,898,642,

-'“éspeciéilx:pfeferred’ébsorpent.strnqtu:es
. This is thé replacement shest
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38 fibers to affect uniformdistribution. On top of a honbgeneous dusting
| ayer according to the invention the air-entrained streamof fibers is
aitlaid into a thickness profiled absorbent structure preform The

t hi ckness profiled absorbent structure preforminitially has areas of

hi gher basis wei ght which define the acquisition zone (56). The absorbent
structure preformis calendered preferably to at |east a uniformthickness
in the liquid deposition region in & fixed-gap cal ender roll to effect

donsi 1y ARPRPT UoAPS a0BF A bE0s HEEGhE "ol i AR TS T zone.
(56). rel dotte havehat sbfuchurpii matyikapdr aihfelth and adlso nattlve to the
enbodi mentys, Wesehé Pesorbent hydrogel particles dispersed
homogeneously in Z-direction in the matrix. These
absorbent structures are most preferred if they further
comprise a layer of chemically stiffened cellulosic
fibers on the primary layer on the side opposite the
side of the dusting layer to provide an especially rapid
acquisitional wicking layer. The layer of chemically
stiffened cellulosic fibers may also comprise absorbent
hydroqel particles. If present in an execution of the
present invention the size of this layer of chemically
stiffened cellulosic fibers is preferably substantially
free of absorbent hydrogel particles and has a shape of
.less than the smallest lateral width of the absorbent
structure and less than the longitudinal length of the
absorbent structure, i.e. it is smaller than the
absorbent structure in all directions.

The relative amount of fiber or other suitable type

of material and particulate absorbent hydrogel materials

~used in the absorbent structures of the present
invention can be most ccnveniently expressed in terms of
the weight percentage of those components in the
absorbent structure. The absorbent structures preferably
contain from about 5% to about 98% overall, more
preferably from about 10% to about 80%, by weight of the
absorbent structure, of the particulate absorbent.
hydrogel material.

By "overall concentration" in this context is meant
the total weight of absorbent hydrogel-particles“
expressed in. % of the total welght of the absorbent
structure or the reSpectlve absorbent layer.

' Due to the difference in particle'sizefin the.

-quisjhéremacementshopt_7
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above, the pore size of the fibers-in the absorbent cores nay be varied

W t hout necessarily varying the density of the fibers to forman

aequi sition zone (56). For exanple, fine fiber dinensions of hardwood fl uff
can be utilized to advantage by substituting at |east about 50% and
preferably about 80%to 100% hardwood fluff fibers for the softwood fibers

in the primary layer (1). This can be done because the hardwood fluff has a
smal | er pore size than the softwood flggf material. As result, a
t

capillarity difference will still be obtained within the scope of this
P oo SrRQuIRg" 8k Sl AL Mgl ot Bl gy oo, 200
from using acpﬂeﬁoﬁrﬁéﬂ@hy°§bﬁpﬁﬂﬁ?qmﬂ @Mﬁnqgei1pan;¥Q#Q55ingn¢ne to
define the aggyksi i kORcEONANEcAND RIANGINA! A Pr&KEPrLd I uff pulp to
define the overall concentratlon of absorbent hydrogel particles 1n

the dusting layer is from 5% to 50%, most preferably

from 10% to 35%, by weight of the dusting layer. On the

other hand, it is preferred that the overall |

concentration of absorbent hydrogel particles in the

primary layer is from 10% to 80%, more preferably from

20% to 50%, and most preferably from 30% to 40 % by

weight of the primary layer.

It is also preferred that the dusting layer and the
primary layer have different absorbent capacities. This
can be achieved by selecting the overall absorbent
hydrogel particle concentration and by using different
basis weights for the fibrous matrix in the dusting
layer and the primary layer. According to the present
invention the ratio of the maximum basis weight of the
fibrous matrix in the dusting layer and the maximum
basis weight of the fibréus matrix of the primary layer
is selected such that it has a range from 1:1 to 1:10,
preferabl& from 1:2 to 1:5 for at least some areas of
the. absorbent sﬁructure. When designing an absorbent
structure the ratio can be used to distribute the
overall amount of absorbent fibrous matrix material
according to the absorbent capa&ity need for which the
absorbent article is designed. ' '

- similarly the basis weight of absorbent hydrogel
particles in the dusting.layer and -the basis weight of
absorbent hydrogel particles in the primary layer are
advantagebusly:séléctéd 'aCCOrdiﬁg’tc the ‘invention, if

_ their ratié falls imto the rangé from 1:1 to 1:20, ;
'_preferably from 1: 2 to 1 5..

Thns us the replacement shoot '
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primary layer (1). In use, the diaper (20) is applied to a wearer by
positioning the back wai stband region (24) under the wearer!s back, and
dtawi ng the renmi nder of the diaper 39 (20) between the wearer's |egs so
that the front wai stband region (22) is positioned across the front of the
wearer. The tape-tab fasteners (46) are then secured preferably to
outwardly facing areas of the diaper7(20). EXAMPLES To exenplify the

Dol oA T LT Bhe Y R GRE. P SRS S SefasE, 2ocor o9
on the absorbent article for which the absorbent
sﬁrudtgre is to be utilized. For the absorbent
structures contemplated herein, an advantageous range
can be defined which incorporates the differences
between the different absorbent structures according to
the invention as well as the variation of basis weight
of an absorbent structure due to concentration gradients
in longitudinal and/or later&l diredﬁion. The preferred
maximunm basis weiéht for absorbent structures in
absorbent articles according to the present invention,
is therefore in the range from O.Oslg/cm2 to 0.15 g/cm2.

The density of the absorbent structures described
herein can be important in several aspects. It can be
important in'determining the absorbent properties of the
absorbent structures by themselves and the absorbent
properties of the articles in which such absorbent
structures may be employed. The density of the absorbent
structures described herein will generaily be in the
range from about 0.06 g/cm3 to about 0.5 g/cm3, and more
preferably within a range of from about 0.08 g/cm3 to
about 0.35 g/cm3. Density values for these structureé
are calculated from their basis weight and caliper.
Caliper is measured under a "gentle" load of 15.9
grams/cm?. The basis weight is measured'by die-cutting a
‘certain size sample of the absorbent structure and
weighing the sample on.a standard scale. The weight and
area of the sample determine the basis weight. The
density and basis weight values inclyde the weight of
the particles of the absorbent hydrogel material.

- The absorbent ‘structures of the présent ianntion
~can contain a variety of optional materials in addition -
to the fiber or other suitable materials and the _
absorbent hydrogel materials. Such optional matériéls.,

This is the replacement sheet
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absorbent hydrogel particles was honpbgenius in all cases. The absorbent
matrix material was wood pulp., fiberized fromroll fluff pulp, available
from Procter & Ganble Cellul ose and Specialties Division, Menphis,
Tennessee, USA. Fiberisation was such as to conply to the design criteria
gi ven above for disposabl e diapers. tal amount -of wood pulp in a sanple
structure was ‘36, 29 and 23 grans w conti nuously varying basis weight.
The absorbent hydrogel material used-in the exanples is Stockhausen SAB
produced bycaR othFhiden EpbrexarRiet dflwrdndagtrikubirr pafEicl e size
di stributi camitihEcpolbials espNeconSePRr agetby 686ukNgohttelaagkhass”
fraction, havi a par%iclf size s Ilgﬁ$than %05 n}croneter nd a "Coarse"-
fraction haRFhh™aSPar eHer el §i DECEPN T 05 PEFRBEAPTBE SBBHENEESsnul | er

should generally comprise no more than about 30% by

weight of the absorbent structures.

D. Process for making absorbent structures

The preferred fibrous absorbent structures
described herein can be prepared by any process or
.technique that comprises a combination of fibers and
particles of absorbent hydrogel material. These
‘absorbent structures are preferably formed by air-laying
a substantially dry mixture of fibers and absorbent
hydrogel particles and, if desired or necessary,
densifying the resulting web. Such a procedure is
decribed more fully in US Patent 4,610,678. As indicated
in US Patent 4,610,678, the air-laid webs formed by this
procedure will preferably comprise substantially
unbonded fibers. These webs preferably have a moisture
content of 10% or less. |

According to the process aspect of the invention a
preferred ccntinuous'process for the manufacture of
absorbent structures according to the invention
comprises two steps. First, continuously moving two
streams of gas, preferably air. Each of the two streams
has suspended in it, preferably homogeneously mixed, the
matrix fibers and the absorbent hydrogel particles. One
stream has the absorbent hydrogel particle size
distribution and the matrix fibers suspended in it which
will be comprised in the dusting layer ahd the other
streaﬁ has the ébsorbent hydrogel particle size

~distribution énd'the.ma;rix fibers which will be:
comprised in the primary layer of the absorbent
' structure suébendéd.in'it. Thé sééopd‘stép of the
~ This is ire repéaéem_ént shest :
. &) AUG 1895
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than 500 m crometer. The weight ratios of fine to coarse particle size was
about 30:70. The total amount of absorbent hydrogel material used in
preparing the absorbent structures was 8 and 9 grans. The fine and coarse
fracti ons were used pure when preparing the absorbent structures according
to.the invention to sinmulate different weight ratios found in commerci al
absorbent hydrogel materials. The refgrence sanpl es were 40 made usi ng
unsi eved SAB. For the follow ng t abl & sanpl es were evaluated according to
stati sti caPFPEGEHSr diferkay 1The- R ear v} esuarendes ﬂﬁelﬁénghﬁudlnal cent er

line outsidered® continuously down onto an also continuously
' moving lay-down means such that the material form the

dusting layer and the primary layer according to the
design of the absorbent structure.

Preferably the continuéusiy moving lay-down means
can be a screen mdunted on a rotating lay-down drum
which then is followed by a transfer station where the
absorbent structure from the lay~-down drum is ﬁovéd onto
a transport means. Another, equally preferred
continuously moving lay-down means can be a
translational moving screen for example in form of a

" lay-down belt. No transfer station is required for this
lay-dowﬁ systen.

It is especially preferred for the manufacture of
disposable absorbent diapers that the dusting layer in
case of a rotating lay-down drum, as the continuously
moving lay-down meéné, is placed closer to the screen on
the lay-down drum than the primary layer in order to
result after the transfer s° “tion in an absorbent
structure which can be transported on vacuum belts with
the dusting layer not being exposed for the majority of
its surface to the vacuum belts. This prevents the loss
of the absorbent hydrogel particles of small size which
are comprised in the dusting layer and could otherwise
easily be lost into air-streams created by vacuum belts.

Alternatively, if a translational moving lay-down belt
is utilized as the continuous lay-down means, it is
advantageous to lay down the primary layer closer to the
‘lay-down belt than the dusfihg layer, thereby achieving
the same situation for further processing as described

above for a process using a rotating lay-down drum.

This is the réplacérﬁeht shest
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acqui sition zone towards the lateral center line of the absorbent

structure.

[err] significantly better performance in several |aboratory

tests against the reference conpositions A, C, and E for each respective

exanple I,

Il and I'Il. In particular, the denmand absorbency and 41

acqui sition rate test described below indicated better performance for al
three exanples I, Il and Il when coﬁ%hring t he conposition according to
the invention with the respective reference. TEST METHODS '

E. The absorbent article

' The absorbent structures of the present invention
are especiaily suitable for use as absorbent cores in
absorbent articles, in particular disposable absorbent
articles. '

The term "absorbent article", as used herein,
refers to articles which absorb and contain bedy
exudates and other fluids. More specifically, the term
"absorbent article", as used herein, generally refers to
articles which are placed against or in proximity to the
body of the wearer to absorb and contain various
exudates discharged from the body. The term "disposable
absorbent articles", as used herein, ére those absorbent
articles which are intended to be discarded after a
single use. This means the ofiginal absorbent article in
whole is not intended to be laundered or otherwise
restored or reused as an absorbent article, although
certain materials or all of the absorbent article
material may be recycled, reused, or composted.

A preferred embodiment of an absorbent diaper (20)
is shown in Figure 1. As used herein, the term "diaper"
refers to a garment generally worn by infants and
incontinent persons about the lower torso of the wearer.
it should be understood, however, that the present
invention is also applicable to other absorbent articles
such as incontinent briefs, incontinent pads, training
pants, diaper inserts, sahitary napkins and the like.

Figure 1 is a plan view.of the diaper (20) of the
present invention in its flat-out, uncontracted state

“{i.e., with all ‘the elastic induced contraction -

removed) . Portions of the diaper have been cut-away to
more cIea;ly show the,cgnstrdc;ion of the diaper (;0). ’

This is 'ihe replacement shest
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The fol |l owi ng procedures are conducted under standard | aboratory conditions
at [err] and 50%relative humdity. A Absorptive Capacity The Absorptive
Capacity of the superabsorbent hydrogel-formng material is determ ned by
pl aci ng the superabsorbent hydrogel-formng material within a "tea bag",
i nmersing the tea bag in- an excess of Synthetic Urine for a specified
period of time, and then centrifuging3ﬁhe tea bag for a specific period of
time after it is renmoved fromthe Synthetic Uine.. The ratio of absorbent.
hydrogel material final weight after centrifuging mnus initial weight (net
fluid gain) B8 Sfei 8F kbiegit AR (R HeyMirh AITIRATS LRAPELREGT The tea
bag mat eri alfacesCitheusiie@edr Grempigul QM CrHdrd¥hb¥E echd Ob&edt i ve hal f
Iengthwnse,dlggcig%kegle%g% herein is pointing out towards the

viewer of Figure 1. The diaper (20) is shown in Figure 1

to have a front waistband region (22), a back waistband

region (24), a crotch region.(26), and a periphery (28).

The periphery (28) is defined by the outer edges of. the

diaper (20). The longitudinal edges of the diaper (20)

are designated (30) and the end edges are designated

(32) . The diaper (20) additionally has a lateral

centerline which is designated (34) and a longitudinal

centerline which is designated (36).

The diaper (20) preferably comprises a liquid
pervious topsheet (38); a liquid impervious backsheet -
(40) joined with the tdpsheet (38) and absorbent
structures (10) positioned between the topsheet (38) and
the backsheet (40); elastic members (44): and tape tab
fasteners (46). The topsheet (38), the backsheet (40),
the absorbent structure (10) and the elastic members

(44) may be assembled in a variety of well Xnown
configurations.

A preferred diaper configuration, however, is
described generally in US Patent 3,860,003 entitled
"Contractable Side'Porﬁions For Disposable Diaper",
which issued to Kenneth B. Buell on January 14, 1975.
Alternatively preferred configurations for the
disposable diapers contemplated herein are described in
the following patents : US Patent 4,808,178, entitled
"Disposable Absorbent Article Having Elasticized Flaps
provided with leakage resistant portions" issued to
Mohammed I. Aziz and Ted L. Blaney US Patent 4,695,278
entitled "Absorbent Article Having Dual Cuffs" issued to
.Mighaei I. Lawson and-US’Patént-4,816,025 entifléd
_"Absofpgnt Article Having;a'Coﬂtaihmenﬁlpocketﬁ isshgd

" ‘Thig is the .n_-aplac_emer}t shest

21 AIG19%.

Date



two sides with a T-bar sealer to produce a 6 cmx 6 cm square tea bag. The
tea bag materi-al utilized is a grade 1234 heat seal able material,
obtainable fromC H Dexter, Division of the Dexter Corp., Wndsor Locks,
Connecticut, USA, or equivalent. -Lower porosity tea bag material should be
used if required to retain fine particles. After the tea bag is
constructed, 0.200 granms, plus or m#us 0.005 grams, of the absorbent

hydr ogel material is wei ghed onto a weighing paper and transferred into the

tea bag, tQp : nd) of the tea bag is sealed. An enpty-tea bag
S sealedag€ 5%@“ H 458?§Ha§nd is used as a.bl ank. ApprOX|nater 300

Figure 1 shows a preferred embodiment of the diaper
(20) in which the topsheet (38) and the backsheet (40)
are coextensive and have length and width dimensions
generally larger than those of the absorbent structure
(10) . The topsheet (38) is associated with and
superimposed on the backsheet (40) thereby forming the
periphery (28) of the diaper (20).

The front and back waistband regions (22) and (24),
respectiVély of the diaper (20), extend from the end
edges (32) of the diaper periphery (28) toward the
lateral centerline (34) of the diaper (20). The front
and back waistband regions (22) and (24) preferably
extend a distance of about 5% of the length of the
diaper (20). The waistband regions comprise the upper
portions of the diaper (20), which, when worn, encircle
the waist of the wearer. The crotch region (26)
comprises the portion of the diaper (20) which, when
worn, is positioned between the legs of the wearer and
covers the lower torso of the wearer. The crotch region
(26), thus, defines the area of typical liquid
deposition for a diaper (20) or other disposable
absorbent article. |

The topsheet (38) is compliant, soft feeling, and
non-irritating to the wearer's skin.'Further, the
topsheet (38) is liquid pervious permitting liquids to
readily penetrate through its thickness. A suitable
topéheet (38). may be manufaétured from a wide range of

-materials-such-as porous foams, reticulated fdams,
apértured plastic ‘ilns, natural fibers (e.g., wood or

" cotton fibers), synthetic flbers (e.qg., polyester or

' polypropylene fibers). or from a combination of: natural
-andisynthetic fibérs.,Preferably, the topsheet (38) is

Thls |s the replacement shtlt
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mlliliters of Synthetic Uine are poured into a 1,000 mlliliter beaker.
The specific synthetic urine used in the test nmethods of the present
i Avention is referred to herein as "Synthetic Urine". The Synthetic Urine
is commonly known as Jayco SynUrine and is available from Jayco

Phar maceuti cal s Conpany of Canp Hill, Pennysylvania. The fornula for

Synthetic Uine is : 2.0 g/l of KCL; 2.0 g/l of [err]; 0.85 g/l of [err]

t he

0.15 g/l [err] [err]; 0.19 g/l of [erBL and 0.23 g/l of [err]. Al of the

chem cal s ar

of 6.0 to 6.daddhef bk aniatrephbadci magekianged iikdia hadeewea@aidi ng

Synthetic Ur
(the sanple

e of reagent grade. The pH of the Synthetic Uine is the

i.ne. h

b i h bent, hydr ogel i
PR obesmi EERERASHOR Thit APPYE6T: SRS o e or a1

A particularly preferred topsheet (38) comprises

'staple length polypropylene fibers having a denier of

about 1.5, such as Hercules type 151 polypropylene
marketed by Hercules, Inc. of Wilmington, Delaware. As
used herein, the term "staple length fibers", refers to

those fibers having a length of at least about 15.9 mm
(0.62 inches).

There are a number of manufacturing techniques
which may be used to manufacture the topsheet (38). For

‘'example, the topsheet (38) may be woven, nonwoven,
. spunbound, carded, or the like. A preferred topsheet is

carded, and thermally bonded by means well known to
those skilled in the fabrics art. Preferably, the
topsheet (38) has a weight from about 14 to about 25
grams per square meter, a minimum dry tensile strength
of at least about 400 grams per centimeter in the
machine direction, and a wet tensile strength of at

least about 55 grams per centimeter in the cross-machine
direction.’

The backsheet (40) is impervious to liguids and is
preferably manufactured from a thin plastic film,

although other flexible liquid impervious materials may

also be used. As used herein, the term "flexible" refers
to materials which are compliant and which will readily

‘conform to the ‘general shape and contours of the

wearer's body. The backsheet (40) prevents the exudates

range

a
evenly

absorbed and contained in the-.absorbent structure (10) -

from wetting articles whichrcdntact-the diaper (20) such

as bedSheefé'aﬁd'uhderqérments; Preférably; the

_‘backsheet (40) is polyethylene film having a thicknEsé

~Tnis is the replacement sheet
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t hroughout the tea bag. The sanple tea bag is then laid on the surface of
the Synthetic Uine. The sanple tea bag is allowed to wet, for a period of
no* nore than one mnute, and then is fully subnerged and soaked for 60

m nut es. Approxi mately two minutes after the first sanple is subnerged, a
second set of tea bags, prepared identically to.the first set of blank and
sanpl e tea bags, is subnerged and saeaked for 60 minutes in the same manner
as the first set. After the prescribed soak tinme is elapsed for each set of

tea bag s@ e r ronptly removed (using tongs) fromthe
Synt heti ¢ rlng O#Ee éb%b gg%gﬁé len centrifuged as described bel ow. The
centrifuge used is a Delux Dynac Il Centrifuge,

A suitable polyethylene film is manufactured by
Monsanto Chemical Corporation and marketed in the trade
as Film No. 8020. The backsheet (40) is preferably
embossed and/or matte finished to provide a more
clothlike appearance. Further, the backsheet (40) may
permit vapors to escape from the absorbent structure
(10) while still preventing exudates from passing
through its thickness.

The size of the backsheet (40) is dictated by the
size of the absorbent structure (10) and the exact
diaper design selected. In a preferred embodiment, the
backsheet (40) has a modified hourglass-shape extending
beyond the absorbent core structure (10) a minimum
distance of at least about 1.3 centimeters to about 2.5
centimeters around the entire diaper periphery (28) .

The topsheet (38) and the backsheet (40) are joined
together in any suitable manner. As used herein, the
term “"joined" encompasses configuretions whereby the
topsheet (38) is directly joined to the backsheet (40)
by affixing the topsheet (38) to intermediate structures
which in turn are affixed to the backsheet (40). In a
preferred embodiment, the topsheet (38) and the
backsheet (40) are affixed directly to each other in the
diaper periphery (28) by attachment means such as an
adhesive or any other attachment means known in the art.
Examples of such attachment means could include a
uniform continuous layer of adhesive, a patterned layer
of adhesive, or an array of separate lines or spots of
adhesive.

The tape tab fasteners (46) are typlcally applled
to the hack waistband reglon (24) of the dlaper (20) to -

| Thﬁdsthefepwmenuuush-.t‘



43 Fi sher Model No. 05-100-26, obtainable from Fisher Scientific Co. of
Pittsburgh, PA, or equivalent. The centrifuge should be equipped with a
direct read tachoneter and an electric brake. The centrifuge is further
equi pped with a cylindrical insert basket having an approximtely 6.35 cm
high outer wall with an 21.425 cmouter dianmeter, a 20.155 cm i nside
dianeter, and 9 rows each of approxigately 106 0.238 cmdianmeter circul ar
hol es equally spaced around the circunference of the outer wall, and having

gpggzge;r&kggrt e Efétuﬁgérence 0 eEgggE ?:g%?daghgggeé?ehgéng?uil£¥

cm from t AdY vearedr Qangfof h'@he tape tab fasteners is shown
in Figure 1. The tape tab fasteners (46) can be any of
those well known in the art, such as the fastening tape
disclosed in US Patent 3,848,594 issued to Kenneth B.
Buell on November 19, 1974. Tape tab fasteners requiring
a designated fastening surface such as highly aggresive
adhesive tape tabs or two piece mechanical fasteners,
e.g. of the loop/hook kind, can also be used. For these
tape tab fasteners the designated fastening system is
joined to the diaper (20) at the longitudinally opposed
end of the diaper (20).

The elastic members (44) are disposed adjacent the
periphery (28) of the diaper (20), preferably along each
longitudinal edge (30) so that the -elastic members (44)
will tend to draw and hold the diaper (20) against the
legs of the wearer. Alternatively or additionally, the
elastic members (44) may be disposed adjacent either or

' both of the end edges (32) of the diaper (20) to provide
a waistband as well as (or rather than) leg cuffs. For
example, a suitable waistband is disclosed in US Patent
4,515,595 entitled "Disposable diapers with elastically
contractible waistbands" which issued to David J. Kievit
and Thomas F. Osterhage on May 7, 1985. A method. and
apparatus suitable for manufacturing a disposable diaper
having elastically contractible elastic members is
described in US Patent 4,081,301 entitled "Méthod and
apparatus for continuously attaching discrete, stretched
elastic strands to predetermined isolated portions of
disposable absorbent products“;

The elastlc members (44) are secured to the dlaper
(20) in ‘an elastlcally contractlble condition s0 that in
a normally unrestralned conflguratlon, the elastic
membgrs (44).effect1vely,contract gn gather the dlapér

-Thi's is t'ne replacement shest

“pate: . &1 AUGIBBB



outer wall to the center of the drainage holes, or an equivalent. The
basket is mounted in the centrifuge so as to rotate, as well as brake,

i n=unison with the centrifuge. The sanple tea bags are positioned in the
centrifuge basket with a folded end of the tea bag in the direction of the
cemtrifuge spin to absorb the initial force. The blank tea bags are.pl ace
to either side of the correspondi ng3sanple tea bags. The sanple tea bag of
t he second set nust be placed opposite the sanple tea bag of the first set;
and the bl2ok.tehebegastithaenbersd (24al) @aPOd asddherdd aik dma bag of the

to ram UBLAETERPE Vo R r B TS Ao B0 T iE Gt HE YA LG hac
been st abFbrzétsgante50Chepelasticnmenberset(440r Mibritetretehed 3
and secured while the diaper (20) may be contracted,
such as by pleating, and the elastic members (44) may be
secured and connected to the diéper (20) while the
elastic members (44) are in their relaxed or unstretched
condition.

In the embodiment illustrated in Figure 1, the
elastic members (44) extend essentially the entire
length of the crotch region (26) of the diaper (20). The
elastic members (44) may, alternatively, extend the
entire length of the diaper (20), or any other length
suitable to provide an elastically contractible line.

- The length of the elastic members (44) is dictated by
the diaper design. .

The elastic members (44) may take a multitude of
configurations. The width of the elastic members (44)
may, for example, be varied from about 0.25 millimeters
to about 25 millimeters or more. The elastic members
(44) may comprise a single strand of elastic material or
may comprise several parallel or non-parallel strands of
elastic material. The elastic members (44) may be
rectangular or curvilinear. Still further, the elastic .
members (44) may be affixed to the diaper in any of
several ways which are known in the art. For example,
the elastic members (44) may be ultrasonically bonded,
heat and pressure sealed into the diaper (20) using a
variety of bonding patterns, -or 51mp1y be glued to the
dlaper (20) .

" The absorbent structure (10) of the diaper (Zd) is'
 positionéd_petweeh_tng topsheet (38) and the baéksbeep
(40).:The absorbent structure (Lb) maj be manufactured

Thns ns the replacement shoot .
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m nutes, the centrifuge is turned off and the brake is applied. The first
sanple tea bag and the first blank tea bag are renoved and wei ghed
segarately. The procedure is repeated for.the second .sanple tea bag and the
second 44 bl ank tea bag. The absorptive capacity (ac) for each of the
sanples is calculated as foll ows = (sanple tea bag weight after

centrifuge minus blank tea bag weight after centrifuge mnus dry absorbent

hydrogel naterial weight) divided by (¢ ?y absor bent hydrogel materi al
wei ght). The Absorptive CapaC| ty value for use herein is the average
: in a wide variety of sizes and shapes (e.g.,

rectangular, hourglass, asymmetrical, etc.) and from a.
wide variety of materials. The total absorbent capacity
of the absorbent structure (10) should however, be
compatible with the design liquid loading for the
intended use of the absorbent article or diaper.
Further, the size and absorbent capacity of the

absorbent structure (10) may vary to accomodate wearers
ranging from infants through adults.

A preferred embodiment of the diaper (20) has a
modified hourglass-shaped absorbent structure (10). The
absorbent structure (10) in a diaper (20) is preferably
an absorbent structure (10) according to the preferred
embodiments as described herein.

A particularly preferred embodiﬁent of the
absorbent structure (10) useful in the present invention
is shown in Figure 4. The principle fibrous matrix of
this embodiment described in US Pétent 4,834,735
entitled "High Density Absorbent Members Having Lower
Density and Lower Basis Weight Acquisition Zone" issued
to Miguel Alémany and Charles J. Berg. It discloses
absorbent structures having a storage zone and an
acquisition zone (56). The storage zone in this
disclosure is the pendant of the primary layer (1) of
the absorbent structure of the present invention. The
acquisition zone (56) has a lower average density and a
lower average basis weight per unit area than the rest
of the primary layer (1) so that the'acquisition zone
(56) may effectlvely and eff1c1ent1y rapldly acqulre

Ndlscharged liquids.

The primary layer (1) shown.in Figure 4 is’
'preferably made by addlng the partlculate absorbent
hydrcgel partlcles (75) to an a;r-entralned stream of

This is the replacement sheet -
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absorptive capacity of the two sanples. B. Particle Size Determ nation by
Sieve Analysis ("Sieving Test") The particle size of the absorbent hydrogel
material used in the absorbent structures of the present invention is
determned by riffling a representative sanple of particles of the
absorbent hydrogel material, then passing the sanple through-a set nunber
of " si eves of di m nishing screen openiqag size. The test. procedure is as

foll ows. One hundred granms of a representative sanple.of the absorben

hydrogel nedidad t& affééeduhmkarheawemﬁauaoandoﬁl &fap EOROXI mat el y -

equal fractio On the. f ti t d ont.
ok e e ahOEABS; ey B abapr A EaoL Fanae, Vet Sr by ook

shoul d contsirmdritersinednstream of fibers is airlaid 1nto a
thickness profiled absorbent struéture preform. The
thickness profiled absorbent structure prefdrm initially
has areas of higher basis'weiéht which define the
acquisition zone (56). The absorbent structure preform
is calendered preferably to at least a uniform thickness
in the llquld dep051tlon region in a fixed-gap calender
roll to effect den51fy1ng of the absorbent structure
(10). This creates a lower average qenSLty and a lower
average basis weight per unit area acquisition zone (56).
relative to that of the primary layer (1).

In an alternative to the embodiments described
above, the pore size of the fibers.in the absorbent
cores may be varied without necessarily varying the
density of the fibers to form an acquisition zone (56).
For example, fine fiber dimensions of hardwood fluff can
be utilized to advantage by substituting at least about
50%, and preferably about 80% to 100%, hardwood fluff
fibers for the softwood fibers in the primary layer (1).
This can be done because the hardwood fluff has a
smaller pore size than the softwood fluff material. As

 result, a capillarity difference will still be obtained
within the scope of this preferred embodiment of the
invention, even if the density of each zone is the same.
Thus, for example, an absorbent structure (10)'can be
obtained from using a predominately softwood pulp with a
fine pore structure to define the acquisition Zone (56)
and a predominately hardwood fluff pulp to define the
primary layer (1).

In use, the diapér (20) is applied to a wearer by
_p051tlon1ng the back walstband reglon (24). under the _
wearer's back, and: drawing the. remalnder of the diaper
This is the replacement shest
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sizes of interest to the experinment. For the analysis of the -bulk particle
size distribution in follow ng Conparative Exanples, the sieve stack
contains, fromthe top, a standard #20 sieve (841 microneter openings), a
st andard #30 sieve (595 mcroneter openings), a standard #50 sieve (297

m cronmeter openings), a.standard #100 sieve (149 mcroneters), a standard
#140 sieve (105 m croneter openings)39 a standard #325 sieve (44 45

m cronmeter openings), and a sieve pan. Alternatively for a nore narrow -
particle size) dbetwebnt the {eareel'ls degsheopahaitclthesifasonit st ributions set

forth in tQQié@Bgﬂgegegkéhnﬁbz)tE% ib%&%i%%%%kacross the front of
) the wearer. The tape-tab fasteners (46) are then secured
preferably to outwardly facing areas of the diaper (20).

EXAMPLES

To exemplify the benefit of the present invention,
absorbent structures were made according to the
following description. The mixture of fibers and

absorbent hydrogel particles was homogenius in all
cases. .

The absorbent matrix material was wood pulp,
fiberized from roll fluff pulp, available from Procter.&
Gamble Cellulose and Specialties Division, Memphis,
Tennessee, USA. Fiberisation was such as to comply to
the design criteria given above for disposable diapers.
Total amount of wood pulp in a sample structure was 36,

29 and 23 grams with continuously varying basis weight.

The absorbent hydrogel material used in the
examples is Stockhausen SAB produced by Stockhausen
GmbH, Krefeld, Germany, in bulk particle size
distribution. The particles were separated by sieving
into a "Fines" fraction, having a particle size smaller
thah 105 micrometer and a "Coarse" fraction having a
particle size of 105 micrometer or above but smaller
than 500 micrometer. The we 3jht ratios of fine to coarse
particle size was about 30:70. The total amount of
absorbent hydrogel material used in preparing the
absorbent ‘structures was 8 and 9 grams. The fine and
coarse ﬁractions.were used pure when preparing the
absorbent striuctures according to the invention to
simulate different weight ratios found in commercial
absorbent;hydrogel materials; The refgrgnqggsampiés'were

" Th:s is 'thg'-' reblécérﬁént shest _
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contains, fromthe top, a standard #50 sieve (297 m cronmeter openings), a
standard #70 sieve (210 m croneter . openings), a standard #140 sieve (105

m tronmeter openings), a standard #170 sieve (88 nicroneter openings). The
riffled fraction of the absorbent hydrogel material is sieved with a RO TAP
Testing Si eve Shaker Mdel SS-5, follow ng the manufacturer's instructions.
A RO TAP si eve shaker is shown in Flg8 21-17 on page 21-19 of the reference
publication Perry's Chem cal Engineers' Handbook, Sixth Edition,

MG .aw H |hhadioaks Gagpanyieddd4saBhe RO TAP si eve shaker holds a series of
sieves and rotates and taps the series of sieves with a nmechanical notion
simlar to that-used-in sieving by hand. The tapping notion is applied by a
hammer - | i ke corfenetrhe t fohldebng"tahlehsawmphesr weket kwalluddeeadhi ch covers

the according to statistical requirements. The samples were
taken on the longitudinal center line outside the
acquisiﬁion zone towards the lateral center line of the
absorbent structure.

.Example - l il ' ]|
total amounts of
-pulp 36Bg 29qg , 23g
-SAB 8g - 9g ' ‘8g

Composition A B C D E F G
* dusting layer | ' .

-amount SAB 0g 2g 0g 3g 0g 29 3g
<% SABoftotal 0% 25% 0% 33% 0% 25%  38%
-concentration 0% " 11% 0% 19% 0% 16% 22%
of SAB in pulp

primary layer
-amountSAB 8g 6g - 9g ‘6g 8g 6g 5¢g
-% coarse SAB 70% 100% 70% 100% - 70% 100% 100%
-concentration 29% 23% 36% 27% 39% 32% 28%
of SAB in pulp '

While all the compositions for each example had the same
overall material balance, composition B, D, F and G,
which are embodiments of the invention, have shown
significantly better performance in several laboratory
tests against -the réference_compositions A, C, and E for
‘each’ respective example I, II and III. B o

In particular, t.he 'c_iemand absorbency and

" - This'is the replacement sﬁ._t
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stack of sieves. The sieve shaker, all sieves, and the sieve pan are

obt ai nable from VR Scientific of Chicage, IL. The riffled fraction is
shaken for 10 minutes under the follw ng conditions. The sieve shaker
shoul d deliver between about 140-160 taps/m nute. The sieve shaker shoul d
osecillate at a rate of -approxi mtely 270-300 revolutions per mnute. The
cork in the center of the sieve shakgr lid should protrude exactly 3/16
i'nch (0.48 cn). The absorbent hydrogel material retained on each sieve and

the sieve,pal;dton Matd AR5 RdstHH W AW, " H50185Cea betfer -

' perfofmance.for all three examples I, II and III when
comparing the composition according to the invention
with the respective reference. '

TEST METHODS |
The following procedures are conducted hnder
standard laboratory conditions at 23°C and 50% relative
humidity. '

A. Absorptive Capacity

The Absorptive Capacity of the superabsorbent
‘hydrogel-forming material is determined by placing the
superabsorbent hydrogel-forming material within a "tea
bag", immersing the tea bag in an excess of Synthetic
Urine for a specified period of time, and then
centrifuging the tea bag for a specific period of time
after it is removed from the Synthetic Urine. The ratio
of absorbent hydrogel material final weight after
centrifuging minus initial weight (net fluid gain) to
initial weight determines the Absorptive Capacity.

The tea bag material is cut using a 6 cm X 12 cm

cutting die, folded in half lengthwise, and sealed along

two sides with a T-bar sealer to produce a 6 cm x 6 cm

square tea bag. The tea bag material utilized is a grade

1234 heat sealable material, obtainable from C. H.

Dexter, Division of the Dexter Corp., Windsor Locks,

Connecticut, USA, or equivalent. Lower porosity tea bag

material should be used if required to retain fine

particles. After the tea bag is constructed, 0.200

grams, plus. or minus 0.005 grams, of the absorbent

hydrogei'material'ié'wéighea'ohfq a Weidhiﬁg papef and

transferred iﬁto the tea bag, and the top (open end) of . - -

the tea bag is sealed. An enpty tea bag is sealed at the . .
This is the rezplacimentf-sh_ut |
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C. Demand absorbency test nmethod This nethod consists of a version of a
standard demand wettability test. For reference, standard demand absor bency
tests are described in Chatterjee, P.K (Ed.) Absorbency, Chapter |1,  pp.
60- 62, Elsevier Science Publisher B.V., Ansterdam The Netherlands (1985).
The apparatus used to conduct this test consists of a square sanple basket
suspended on a frame. The inside diggnsi ons of the basket are 10.2 cmx
10.2 cm "The height of the basket is ‘adjustable via a gear mechanism A

fluid resafgpidnd Sidl @sed 28 anpehrk! ' f&%ﬁ%&f@%“y under the
sanpl e basket. - The bal ance i's. connecte o a co There are two

di fferent Bl ?eE%ﬂ%fesﬁﬁgkéFécmﬁFbﬂenﬁ?ebB°H§@& ine ®iln@%n t he
versi on ofmileilPsdér Deesigerun. The two versions of the test are the z-

The specific synthetic urine used in the test
methods of the present invention is referred to herein
as "Synthetic Urine". The Synthetic Urine is commonly
known as Jayco SynUrine and is available from Jayco
Pharmaceuticals Company of Camp Hill, Pennysylvania. The
formula for the Synthetic Urine is : 2.0 g/1 of KCL; 2.0
g/l of NazS04; 0.85 g/l of (NH4) HPO4; 0.15 g/1 (NHy)s
HyPO4, 0.19 g/1 of CaCl, and 0.23 g/1 of MgCl2. All of
the chemicals are of reagent grade. The pH of the
Synthetic Urine is the range of 6.0 to 6.4.

The blank tea bag is submerged in the beaker
céntaining Synthetic Urine. The tea bag containing the
absorbent hydrogel material (the sample tea bag) is held
horizontally to distribute the material evenly
throughout the tea bag. The sample tea bag is then laid
on the surface of the Synthetic Urine. The sample tea
bag is allowed to wet, for a pefiod of no more than one

minute, and then is fully submerged and soaked for 60
minutes.

Approximately two minutes after the first sample is
submerged, a second set of tea bags, prepared '
identically to the first set of blank and sample tea
bags, is submerged and soaked for 60 minutes in the same
manner as the first set. After the prescribed soak time
is elapsed fof each set of tea bag samples; the tea bags

'are'pfdmptly femoved (using tongs) from the Synthetic
Urine. The samples are then centrlfuged as descrlbed
‘bélow. .

.. The centrifuge used .is a Delux Dynac II Centrifuge, .

WA Y Y.X.
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direction version and the x-y plane version. The different versions of the
test are used to neasure the rate at which a sanple 0f the absorbent core,
or "ot her absorbent structure, can absorb fluids that nove through the
sanple in different directions, the z-direction and the x-y direction. The
term"z-direction", as used herein, is an orientation with respect to the
absorbent article (20) of the presentainvention if the absorbent article -
(20) is placed-in a Cartesian coordinate systemin its flat, |aid out

condi ti on rifsHdG Mol tmat Mslelbopzbeebb(;aahaanet feoabyashent article (20)

:gﬁ;|{ﬂdf2§ P;n 3 2?2 A %en% FﬁgggFé gﬁesg% Sﬁglggﬁrh%pnhilabsgrgent
article I|Q£ntriﬁuge<%hth@ebeTHQUiEped|WQChlanﬂlrecmhee@ﬁrectlon that is
perpendi cul th difle€d¥ and an electric brake. The centrifuge is
further equipped wlth a cyllndrlcal insert basket having
an approximately 6.35 cm high outer wall with an 21.425
cm outer diameter, a 20.155 cm inside diameter, and 9
rows each of approximately 106 0.238 cm diameter
circular holes equally spaced around the circumference
of the outer wall, and having a basket floor with six
0.635 cm diameter circular drainage holes equally spaced
around the circumference of the basket floor at a
distance of 1.27 cm from the interior surface of the
outer wall to the center of the drainage holes, or an
equivalent. The basket is mounted in the centrifuge so
~as to rotate, as well as brake, in-unison with the
centrifuge. '

The sample tea bags are positioned in the
.centrifuge basket with a folded eénd of thHe tea bag in
the direction of the centrifuge spin to absorb the
initial force. The blank tea bags are place to either
side of the corresponding sample tea bags. The sample
tea bag of the second set must be placed opposite the
sample tea bag of the first set; and the blank tea bag
of the second set opposite the blank tea bag of the
first set, to balance the centrifuge. The centrifuge is
started and allowed to ramp up quickly to a stable speed
of 1,500 rpm. Once the centrifuge has been stabilized at
1,500 rpm, a timer is set for 3 minutes. After 3
minutes, the centrifuge'is turned off and the brake is
‘applied.

'The first sample tea bag and the first blank tea
bég are removed and weighed separately. The .procedure is
‘repeated for .the second sample tea bag and the second

“This is t_he rep\acement smt | :
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47 plane of either surface of the absorbent article (20) when it is in such -
a flat, laid out configuration. In the z-direction test, the entire 10.2 cm
x 40.2 cm bottom of the basket consists of a coarse wire screen. The

sanple, therefore, contacts the fluid. In this test, the sanple is only
required to transport the fluid through the thickness of the sanple in the
vertical, or z-direction. This versiaa of the test provides a measurenent

of the sanple's potential fluid uptake rate. In the x-y plane test, the

W re screeg) hax0opby Bhgsent in a 2.54 cmx 10.2 cmarea along one edge of

The absorptive capacity (ac) for each of the
samples is calculated as follows : ac = (sample tea bag
weight after centrifuge minus blank tea bag weight after
centrifuge minus dry absorbent hydrogel material weight)
divided by (dry absdrbent hydrogel material weight). The
Absorptive Capacity value for use herein is the average
absorptive capacity of the two samples. |

B. Particle Size Determination by Sieve Analysis

("Sieving Test")

_ The particle size of the absorbent hydrogel

. material used in the absorbent structures of the present
invention is determined by riffiing a representative
sample of particles of the absorbent hydrogel material,
then passing the éamplé through a set number of sieves
of diminishing screen opening size. '

The test procedure is as follows. One hundred grams
of a representative sample of the absorben hydrogel
material is riffled into between four and eight
approximatély equal fractions.

One of the fractions is then transferred onto a
sieve stack. The sieves used in the teét are all US
standard sieves. The stack should contain the screen
sizes of interest to the experiment. For the analysis of
the bulk particle size distribution in following
Comparative Examples, the sieve stack contains, from the
top,-a-standard %20 sieve (841 micrometer openingé), a
standard #30 sieve (595_micrometerlopenings), a standard
#50 sieve (297 micrometer openings), a standard #100 7
.sieﬁe.(149'miqrométets), a sfah&qf¢.#140.sieye (165

- mié:omeier.opeﬁings)._a standard.#325}sigvé.(§4
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the z-direction test). This test requires the sanple to first demand the
qu1d In the z-direction, and then transport it a maximum 7.62 cmin the
hoti zontal
measur enent. of the sanple's ability to-distribute fluid under potenti al

(x-y) plane. The results fr@nthex-y plane test provide a

t he sanpl e basket bottom is nmade of plexiglas and is fluid inpervious. The
'sides of the sanple basket that are in contact with the sanple are al so
made of plexiglas and are fluid inpervious (in the x-y plane test, and in

i n-use condiicxometd&otdpéhitngs)lj randi ansaedexprnpl ane tests are done with

t he absorbent structure sanple confined under a 0.2 psi’ (138 Pa) |oad
applied evenly to the upper surface of the sanple. . . .
follows. First, &luerrathyslyofor can manpl pagiown parsdcients iter uct ure is

cut .

The

distribution (as well as the particle size distributions
set forth in the appended claims), the sieve stack
contains, from the top, a staﬁdard #50 sieve (297
micrometer openings), a standard #70 sieve (210
micrometer openings), a standard #140 sieve (105
micrometer openings), a standard #170 sieve (88
micrometer openings).

The riffled fraction of the absorbent hydrogel
material is sieved with a RO-TAP Testing Sieve Shaker
Model SS-5, following the manufacturer's instructions. A
RO-TAP sieve shaker is shown in FIG. 21-17 on page 21-19

‘of the reference publication Perrv's cChemical Engineers'
Handbook, Sixth Edition, McGraw-Hill Book Company, 1984.

The RO-TAP sieve shaker holds a series of sieves and
rotates and taps the series of sieves with a mechanical

-motion similar to that used in sieving by hand. The

tapping motion is applied by a hammer-like component to
a "cork" in the center of the lide which covers the
stack of sieves.

The sieve shaker, all sieves, and the sieve pan are
obtainable from VWR Scientific of Chicage, IL. The
riffled fraction is shaken for 10 minutes under the
follwing conditions. The sieve shaker should deliver
between about 140-160 taps/minutef The sieve shaker
should oscillate at a rate of approximately 270-300
revolutions per minute. The cork in the center of the
sieve-shaker-lid should protrude exactly 3/16 inch (0.48
cm). The absorbent hydrogel material retained on ‘each
sieve and the sieve pan after this process 1s welghed
and recorded '

This 15
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fluid reservoir is filled with about 6800 ml of Synthetic Urine and set on
an el ectroni c bal ance under the test apparatus. Then the sanple basket is
| owered until the fluid level is just at the |level near the top of the wire
sgreen. A 10.2 cmx 10.2 cm (z-direction) or 48 2.54 cmx 10.2 cm (x-y
pl ane), depending on the test being run, piece of comercially availabl e
2-ply Bounty (R) paper towel is pladéd on the wire screen in the bottom of
t he basket. The Bounty (R) tomel ensures that consi stent fluid contact with

t he undersi de @f. t hroughout the duration of
the test.

This method consists of a version of a standard
demand wettability test. For reference, standard demand
absorbency tests are described in Chatterjee, P.K. (Ed.)
Absorbency, Chapter II, pp. 60462, Elsevier Science
Publisher B.V., Amsterdam, The Netherlands (1985).

The apparatus used to conduct this test consists of
a square sample basket suspended on a frame. The inside
dimensions of the basket are 10.2 cm x 10.2 cm. The
height of the basket is adjustable via a gear mechanism.
A fluid reservoir is placed on an electronic balance
directly under the sample basket. The balance is
connected to a. computer.

There are two different types of sample baskets
which may be used, depending on the version of the test
being run. The two versions of the test are the z-
direction version and the x-y plane version. The
different versions of the test are used to measure the
rate at which a sample of the absorbent core, or other
absorbent structure, can absorb fluids that move through
the sample in different directions, the z-direction and
'the x-y direction.

The term "z-direction", as .used herein, is an

orientation with respect to the absorbent article (20)
of the present invention if the absorbent article (20)
is placed in a Cartesian coordinate system in its flat,
laid out condition of FIG I so that the topsheet (38) of
the'absorbent article (20) lies in the plane formed by
the x and y axes (i.e., horizontal). The Idngitudiné;

' and 1atera1 centerlines (e.g., 36 and 34) .0f the :
absorbent artlcle lie in the x-y plane. The "z~

.dlrectlon“ is the dlrectlon that is perpendxcular to the
‘This is the replacement sheet

pate: -~ €1 AUG 1996.



The applied weight is attached to a square netal plate w th di nensions
slightly smaller than the inner dinensions of the sanple basket. Then the
tep side of the core sanple is attached to the bottom of the above-
nentioned plate via double sided tape, or spray adhesive. At tine = zero,
the sanple is placed into the sanple basket and the data acqui si tion
programme on the conputer is activated. After 30 nminutes, the test is
stopped and the data anal yzed and pl%tted. One neasurenent of i npor tance in
anal ysi ng phantapf pithey samflages ofy hhecabsdyhent Gapabély 62080 ni nutes.

Q her i npoghaAt 1B 9RCH SRk af HA a2l it tc%rfé a&gigge and
distribution rates. The tinme it takes the sanple to rea %of its 30

m nute capacity provides a sinple neasure of the average fluid demand rate
of the absorbentnstheckwid reeitien assas]. tHe ertirefBi/2dohoxasy, 2

cm bottom of the basket consists of a coarse wire
screen. The sample, therefore; contacts thé fluid. In
this test, the'sample is only required to transport the
fluid through the *hickness of the sample in the
vertical, or z-direcrion. This version of the test
provides a measurement of the sample's potential fluid
uptake rate. '

In the x-y plane test, the wire screen is_dnly
present in a 2.54 cm x 10.2 cm area along one edge of
the sample basket bottom, is made of plexiglas and is
fluid impervious{ The sides of the sample basket that
are in contact with the sample are also made of
plexiglas and are fluid impervious (in the x-y plane
test, and in the z-direction test). This test requires
the sample to first demand the fluid in the z-direction,
and then transport it a maximum 7.62 cm in the |
horizontal (x-y) plane. The results from the x-y plane
test provide a measurement of the sample's ability to
distribute fluid under potential in-use conditions. Both
the z-direction and x-y plane tests are done with the
absorbent structure sample confined under a 0.2 psi (138

Pa) load applied evenly to the upper surface of the
sanple. '

The test procedure is -as follows. First, a 10.2 cm
X 10.2 cm sample of an absorbeht structure is cut. The
fluid reservoir .is filled with about 6800 ml of
Synthetlc Urlne and set on an electronic balance under
| the test apparatus. Théen the sample basket is lowered
until the fluld level 1s just at the level near the top
-of the w1re screen. A 10.2 cm x 10.2 cm_(Zjd;rectlon) or.
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the t90 tine and has units of seconds. A t90 tine value can be neasured
using both the z-direction test and the x-y plane test.. D. Acauisition rate
test method- This nmethod eval uates the anmount  of .tinme it takes for a sanple
a@sorbent structure to acquire a certain anount of synthetic urine (as
descri bed above.). The apparatus used is a cylinder having a closing velve
and an opening at the bOttOﬁ1a||OMAn% liquid to exit the cylinder- over

49 .an_area of 5 [err]. The cylinder | aced on the absorbent structure
wWith its ofefingmnd kh arfuntXoY BbARE) or deDENings o8y khgeteSturine i s

f|||6d|'“(béﬂﬁb run, piece of commercially available 2-ply
) Bounty (R) paper towel is placed on the wire screen in
the bottom of the basket. The Bounty (R) towel ensures
that consistent fluid contact with the underside of the

core sample is maintained throughout the duration of the
test.

The applied weight is attached to a square metal
plate with dimensions slightly smaller than the inner
dimensions of the sample basket. Then the top side of
the core sample is attached to the bottom of the above-
mentioned plate via double sided tape, or spray’ '
adhesive. At time = zero, the sample is placed into the
sample basket and the data acquisition programme on the
computer is activated. After 30 minutes, the test is
stopped and the data analyzed and plotted.

One meaéuremeht of importance in analysing the data
is the-samp;é's 5ynthétic Urine Capacity at 30 minutes.
Other important properties of the sample are its fluid
uptake and distribution rates. The time it takes the
sample to reach 90% of its 30 minute capacity provides a
simple measure of the average fluid demand rate of the
absorbent structure being tested. This is referred to as
the t90 time and has units of seconds. A t90 time value
can be measured using both the z-direction test and the
X-y plane test.

D. Acquisition rate test method-

This method evaluates the amount of time it takes for. a-
sample absorbent structure to acqulre a certain amount
.of synthetlc urine tas described above. ). The apparatus
used is a cylinder hav1ng a c1051pg velve and'an qpeniné
at.the.bdttom él;owing liquid to exit the cylinder over. .-

3
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cylinder to.neasure the acquisition rate for small or |arge |oadings
respectively. When opening the velve the synthetic urine is allowed to
frréely contact the absorbent structure over the area of 5 cnR under its own.
hydrostatic pressure head and is absorbed by the absorbent structure. The
tine fromfirst contact of .the synthetic urine to the absorbent structure
until final absorption of the whole affbunt is measured and used to
deternmine a-theoretical acquisition flowrate for the respective anount of
synt heti ¢ upPneredhefi isniamf -c fnealdd indeonks arlacedyor| theroni c sensors

connected t@pdctibert Wiralttide® ith eaige®lmetdndadn 886 8HENEE §w' tches.

The | ocation of neasur enent on the absorbent, structure,as well as th
i ncl usi on oflaR¥F 288 SfalSYRFGTYS ekt £ 1}kl BReween the

cylinder andyllifider to measure the acquisition rate for small or
large loadings respectively. When opening the velve the
synthetic urine is allowed to"freely contact the
absorbent structure over the area of 5 cm? under its own
hydrostatic préssure head and is absorbed by the
absorbent structure. '

The time from first contact of the synthetic urine
to the absorbent structure until final absorption of the
whole amounf is measured -and used to determine a
theoretical agquisitioh flow rate for the respective
-amount of synthetic urine. The timing can also be -
controlled by electronic sensors connected to a stop-
watch like for exampie electrical resistance switches.
The location of measurement on the absorbent structure
as well as the inclusion of any addditional layer (for
example top sheet) between the cylinder and the
absorbent stfucture are taken into account. When
comparing absorbent structures by using identical
location and layer for all samples to be analysed.

~Results from the acquisitions rate test method show that
essentially be used for comparison between absorbent
structure samples. The higher the acquisition rate is,
the better the performance of the respective sample.

This is the_replacement shast

Do 21 AUG 1996



absorbent structure are taken into account. \Wen conparing absorbent
structures by using identical |ocation and |ayer for all sanples to be
anal ysed.. Results fromthe acquisitions rate test. -

essentially be used for conparison between absorbent “structure . The
hi gher the acquisition rate is, the better the perfmmn r“luuﬁ%ﬁit
respective sanpl e. What is clalned Is: 1.

conprising: an absorbent dusting | ayéP, sald absor bent dustlng | ayer
conprising a fibrous matrix in which absorbent hydrogel particles are

di stributed, wherein at |-east about 60% of said absorbent hydrogel

particles Wﬁﬁ%éﬁdndé§¥Pﬂ§ Iayer have a particul ar size | ess than 105
m croneters; and

1. An absorbent structure comprising

-an absorbent dusting 1eyer, and

-an absorbent primary layer disposed on said
dusting layer, said absorbent primary layer being
formed of a fibrous matrix in which absorbent
hydrogel particles are distributed such that the
particle size of at least 70% by weight of said
absorbent hydrogel particles in said primary
iayer, is equal to 105 micrometers or 1a£ger:

said absorbent structure being characterized in that

-said absorbent dusting layer is formed of a
fibrous matrix in which absorbent hydrogel
particles are distributed, and that

-the particle size of at least 60% by weight of
said absorbent hydrogel particles in said dusting
layer, is less than 105 micrometers.

2. A disposable absorbent article, comprising

-a liquid permeable topsheet, '

-a Yiquid impermeable backsheet,

-the absorbent structure of claim 1, disposed
between said topsheet and said backsheet, said
absorbent structure comprising said absorbent

.dﬁsting layer and said absorbent primary layer such:

. that said absorbent primary layer is dlsposed

. between sald dustlng 1ayer and said topsheet.

This Sheet Has Been Repl
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an absor bent prinmary |ayer dlsposed on said dusting l|ayer, said absorbent
primary layer conprising a fibrous matrix in mhlch~absefbeﬂ%—hyd499el
particles are distributed, wherein at |east about: ht of said
absor bent. hydrogel parti cles in said primary |ayer E “ﬂ Mﬂ;' ze of
105 -m croneters or |arger. 2. A di sposabl e abso rising:
a liquid permeabl e topsheet; a |iquid>knperneabl e backsheet an absorbent
structure di sposed between said topsheet and sai d backsheet, said absorbent
structure cdnprdBi agsanbgbtorbticleuacioardingertac qwimi2hg a ffibrous
mtrix in whi Chopbsaebent 28udia0ehaRAEklY FardieId HiddWehihegel n at

| east about 60% of _sai d absorbent. hydrogel particles in said dusting | ayer
have a partlcles§FgeaP§9§bFﬁ§nh195°HFérGﬁﬁﬁ%@%eﬁmﬁﬁzﬁ?%ﬂxﬁﬂ%ﬁ&ﬂgprlnary

| ayer di sposed bDayeei dsdueksng¢hhayans wdictoreadant prinmary |ayer
conprising a fibrous matrix in which absorbent hydrogel

4. An absorbent article according to any of the
preceding claims 2 or 3, having a Z-direction
perpendicular to its longitudinal direction and
perpendicular to its lateral direction, said
absorbent article being characterized in that said
absorbent hydrogel particles in said dusting layer
or said absorbent hydrogel particles in said primary
layer or said absorbent hydrogel particles in both
said layers are homogeneously distributed in Z-
direction of said absorbent article.

S. An absorbent article according to any of the
preceding claims 2 - 4 characterized in that the
ratio of the basis weight of said fibrous matrix in
said dusting layer to the basis weight of said
fibrous matrix in said primary layer is from 1l:1 to
1:10, preferably from 1:2 to 1:5.

6. An absorbent article according to any of the
preceding claims 2 - 5 characterized in that the
ratio of the basis weight of said absorbent hydrogel
particles in said dusting layer to the the basis
weight of said absorbent hydrogel particles in said

primary léyer is from 1l:1 to 1:20, preferably from
1:2 to 1:5.

7. _An ‘absorbent article according to any of the
' preceding claims 2 - 6 characterized in that the
maximum basis weight of said absorbent structure is
_in_thefrangg_from,o.bs'g/cm%-to -0.15 g/cm2.

Thls |s the replacement shﬂt
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‘particles are

di stributed, wherein at |east about 70%bhy weight of. said
absor bent hydrogel particles in said primary |ayer have a particle size of

103 ‘'mi cronmeters or larger. 3. An absorbent arti c” I mll Hmlﬁ | ai m 2,
wherein said particle size of all of said absorbent es in
ayer is less than 105 m croneters. "An® ab%or bent

sai,d dusting |

article according to claim 2 havingsa Z-direction perpendlcular to its
| ongi tudinal direction and perpendicular to its lateral direction, wherein

sai d absorbent Aydskserpeatt het&elbnNaasbddhgs dicd any ¥ e hormgeneousl y

distributed in said Z-direction of sgld absor bent
absorbent arti FESGE bpﬂlﬁ aigs.farm Hﬁ%?

10.

1l1.

l2.

ocharacter

overall concentration of said absorbent hydrogel

tlc%?ﬁﬁ qqﬁaba3|s

particles in said dusting layer is from 5% to 50% by

weight of said dusting 1aYer, preferably from 10% to
35% by weight of said dusting layer.

An absorbent article according to any of the
preceding claims 2 - 8 characterized in that the
overall concentration of said absorbent hydrogel
particles in said primary layer is from 10% to 80%
by weight of said primary layer, preferably from 20%
to 50% by weight of said primary layer, most
preferably from 30% to 40% by weight of said primary
layer. '

An absorbent article according to any of the
preceding claims 2 - 9 characterized in that said
fibrous absorbent matrix of any of said layers is
made of fibers selected from cellulose material,

chemically stiffened cellulose material or mixtures
thereof.

An absorbent article according to any of the
preceding claims 2 - 10 characterized in that said
absorbent hydrogel particles are made of
polyacrylates.

An absorbent article according to any of the
preceding claims 2 - 11 characterized in that it has
an additional absorbent layer between saiﬂ-topsheet
and said primary layer, said additional layer
.comprising at least 50% of chemlcally stxffened
'cellulose flbers.

___;—;————*-4——‘“‘
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wei ght of said fibrous matrix in said dusting |a;Le_l’___L0_I—h%—ba5—i—S V\eight of
said fibrous matrix in said primary layer is from1:1to 1:10. 6

absorbent article according to claim2 wherein th mﬂmjlﬂ“ ‘“‘ “%m s
wei ght of said absorbent hydrogel particles in s to the
ba54s wei ght of said absorbent hydrogel particles i'n Sai'd primary |layer is

from1:1 to 1:20. 7. An absorbent 5article accordi ng to clairm 2, wherein

the maxi mﬁb%'ﬁr&\@éggt fok %Wedn&bﬁmdwﬁrétdﬂctweabSOrhehbe range from
0.05 [err] to 0.715

wherein the ov%‘FEF‘FL‘éBﬁc&frt F&ﬁ%%%"sﬂ?rbﬁm % % fﬂf%&%ﬂé” C' aim 2,

Pcles in
sai d dusting Iay@mntﬁnﬁbuguli%mﬁ@g%ﬁuo msgmtmanal bavimgi ng | ayer. 9.

An absor bent artl le_ a d r hg g0
concentration of® ﬁ?ﬁ é%go(riﬁ‘ %t ﬁ%‘y oge tlfo%a}ﬁt{\% géallqﬁ §£| gﬁ{:ralurlrg:rly | ayer is
from 10% to 80% b&f metyhix dikxes] and mhsorkeRE. h¥§r°gel\npéb'§é%éﬁtr article

according to clapyfp2gaWehiGidhn Hadl ind’ O SaBE6LHEARE! hydrogel
particle size distribution according to claim 1
for the dusting layer and the other gas stream .
having an absorbent hydrogel particle size
distribution according to claim.l for the primary
layer and '

- continuously laying said blend of material of the
dusting layer and of the primary layer down on top
of each other onto continuously moving lay-down
means to form an absorbent structure..

14. A process according to Claim 13 characterized in
that said lay-down means is a screen mounted on a
rotating lay-down drum. .

15. A process according to Claim 13 characterized in
that said lay-down means is a translational moving
lay-down belt.

16. A process according to Claim 14 characterized in
that said dusting layer is laid down closer to said
screen than said primary layer.

17. A process according to Claim 15-characterized in
that said primary layer is laid down closer to said
lay-down belt than said dusting layer.
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matrix of any of said |ayers is made of fibers selected fromcellul ose .
material, chemcally stiffened cellul ose material or m xtures thereof.
52+11. An absorbent article according to claim2, wherein said absorbent
hydr ogel particles are nmade of. polyacrylates. 12. An absorbent article
acgording to claim2, wherein said absorlggnt article further conprises an
acqui sitional w cking di sposed between said topsheet and said prinmary

| ayer, at least a portion of said acquisitional wcking |ayer conprising

chem cally stiffeRet skt RYDROBEISFINES IN ABSORBENT STRUCTURES
ABSTRACT

The pi'e_sent invention relates to absorbent structures (10) for disposable absorbent
articles containing absorbent hydrogel particles (75). More particularly, the invention
relates to absorbent structures (10) having the absorbent hydrogel particles (75) distributed
such that essentially oniy particles of less than 105 micrometers are distributed in a
dusting layer (2), which in a disposable absorbent article is adjacent the backsheet side of
the absorbent article, and particles of 105 micrometers or larger are distributed in a

'primary layer (1).

FIGURE 2
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13. A process for the manufacture of the absorbent structure of Caiml
conprising the follow ng steps - continuously noving two gas streans havi ng
suspended in each gas streama blend of material of matrix fibres and
alsorbent hydrogel particles, one gas stream having an "absor bent hydr ogel
partlcle size distribution according to claim1l for the dusting |ayer and
the other gas stream having an absorbent. hydrogel particle size
distribution according to claim1l for th primary layer and - continuously
| aying said blend of material of the dejz ng layer and of the primary | ayer
down on top of each other onto continuously noving | ay-down neans to form
an absorbent structure. 14. A process according to Caim 13 characterized
in -

> | . 46
20,
10+
2
32/
40
28\ >
a2
T — A
2 26 24
Fig. 1
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that said | ay-down neans is a screen nounted on a rotating |ay-down drum
15. A process according to Claim13 characterized in that said | ay-down
nmeahs is a translational noving | ay-down belt. 16. A process according to
Clzai m 14 characterized in that said dusting layer is |aid down closer to
sajd screen than said primary layer. 17. A process according to Caim 15
characterized in that said primary layer is laid down closer to said

| ay-down belt than said dusting |ayer.2/4 :
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What is claimed is:
1. An absorbent structure comprising:

an absorbent dusting layer, said absorbent dusting layer comprising a
fiborous matrix in which absorbent hydrogel particles are distributed,
wherein at least about 60% of said absorbent hydrogel particles in said
dusting layer have a particular size less than 105 micrometers; and

an absorbent primary layer disposed on said dusting layer, said absorbent
primary layer comprising a fibrous matrix in which absorbent hydrogel
particles are distributed, wherein at least about 70% by weight of said
absorbent hydrogel particles in said primary layer have a particle size of
105 micrometers or larger.

2. A disposable absorbent article comprising:
a liquid permeable' topsheet;
a liquid impermeable backsheet;
an absorbent structure disposed between said topsheet and said
backsheet, said
absorbent structure comprising an absorbent dusting layer comprising a
ffibrous matrix in which absorbent hydrogel particles are distributed,
wherein at least about 60% of said absorbent hydrogel particles in said
dusting layer have a particle size less than 105 micrometers; and
an absorbent primary layer disposed on said dusting layer, said absorbent
primary layer comprising a fibrous matrix in which absorbent hydrogel
particles are distributed, wherein at least about 70% by weight of said
absorbent hydrogel particles in said primary layer have a particle size of
105 micrometers or larger.

3. An absorbent article according to claim 2, wherein said particle size of all
of said absorbent hydrogel particles in said dusting layer is less than 105

micrometers.
This is the replacement shest

0 6 AUG om0

Date:



£

_

LT —

10.

51

An absorbent article according to claim 2 having a Z-direction
perpendicular to its longitudinal direction and perpendicular to its lateral
direction, wherein said absorbent hydrogel particles in each of said layers
are homogeneously distributed in said Z-direction of said absorbent
article.

An absorbent article according to claim 2, wherein the ratio of the basis
weight of said fibrous matrix in said dusting layer to the basis weight of
said fibrous matrix in said primary layer is from 1:1 to 1:10.

An absorbent article according to claim 2 wherein the ratio of the basis
weight of said absorbent hydrogel particles in said dusting layer to the
basis weight of said absorbent hydrogel particles in said primary layer is
from 1:1 to 1:20.

An absorbent article according to claim 2, wherein the maximum basis
weight of said absorbent structure is in the range from 0.05 g/cm? to 0.15

glcm?.

An absorbent article according to claim 2, wherein the overall
concentration of said absorbent hydrogel particles in said dusting layer is
from 5% to 50% by weight of said dusting layer.

An absorbent article according to claim 2, wherein the overall
concentration of said absorbent hydrogel particles in said primary layer is

from 10% to 80% by weight of said primary layer.

An absorbent article according to claim 2, wherein said fibrous absorbent

matrix of any of said layers is made of fibers selected from cellulose

material, chemically stiffened cellulose material or mixtures thereof.
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An absorbent article .according to claim 2, wherein said absorbent
hydrogel particles are made of polyacrylates.

An absorbent article according to claim 2, wherein said absorbent article
further comprises an acquisitional wicking disposed between said
topsheet and said primary layer, at least a portion of said acquisitional
wicking layer comprising chemically stiffened cellulose fibers. .
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ABSORBENT HYDROGEL FINES IN ABSORBENT STRUCTURES
ABSTRACT

The present invention relates to absorbent structures (10) for disposable absorbent
articles'containing absorbent hydrogel particles (75). ‘More particularly, the invention
relates to absorbent structures (10) having the absorbent hydrogel particles (75) distributed
such that essentially only particles of less than 105 micrometers are distributed in a
dusting layer (2), which in a disposable absorbent article is adjacent the backsheet side of
the absorbent article, and particles of 105 micrometers or larger are distributed in a

~ primary layer (1).

FIGURE 2
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