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2179257 ABSORBENT ARTI CLES The present inventqion‘'relates to absorbent
articles, and in particular to absorbent articles which contain parti
of -super absorbent material s..di spersed therein. D sposable articles, ¢ “such
as diapers, sanitary 5 napki ns, incontinence garnents, bandages
and the |ike, enploy pads or-batts of absorbent materi al b rbé
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retain liquids, such as body exudates. Significant effort evot ed
to increasing the amunt ABSPRBEN] JARTHALESN be retained by the absorbent
pads. By increasing the 10 absorbent capacity of the pads, the physi cal

di nensi ons, such as the thickness, of the pads can advantageously be
reduced. Various types of absorbent pads have incorporated superabsorbent
mat eri al s, such as superabsorbent polynmers, 15 to increase the liqu
retention capacity of the pads. 1In certain configurations, the
superabsorbent materials have been selectively |ocated in particul ar
di screte areasThe presgat ifvenddanplzelatss fFatapsoBb&B8B, @6%icisaed June
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or strip of the fiberized matrix. U S. Patent 4,333,462 issued June 8, 1982
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retain liquids, such as body exudates. Significant effort
has been. devoted to increasing the amounts of liquids that
can be retained by the absorbent pads. By iﬁcréqsing'the
absorbent capacity of the pads, the physical dimensions,
such as the thickness, of the pads can advantageously be
reduced. ' ’
Various types of absorbent pads have incorporéted
superabsorbent materials, such as superabéorbent polymers,
to increase the liquid retention capacity of the pads. 1In
certain configurations, the superabsorbent materials have
been selectively located in particular discrete areas of
the pad. For example, U.S. Patent 3,888,257 issued
June 10, 1975 to R. Cook, et al. describes a disposable
absorbent article which includes a matrix of fiberized wood
pulp. Hydrocolloid polymer particles are 1located in a

three-dimensional dispersion in a central zone or strip of

the fiberized matrix. U.S. Patent 4,333,462 issued

June 8, 1982 to D. Holtman et al. describes an absorbent
structure which includes an absorbent batt, containing two
reservoirs. The first reservoir opens toward the cover of
the article, and the second reservoir is located below the
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*descri bes an absorbent article which includes-an -absorbent |ayer having at
| east one discrete-internal pocket. The 5 pocket cont ai ns a uni f orm
adm XL e of di screte superabsorbent2particles and discrete introfying
paqtl‘&ld s. U'S. Patent 4,381,782 issued May 3, 1983 to P. Mazurak, et al.

di scl oses hi ghl y absorbent, low density fibrous structures, such as
webs or bat whi ch incl ude mxtures of 10 powdered or mcrocrystal line -
hydr ogel értat TRFRFVPER 204G RARFALNS P@éttééflesf i9f efuPer@peerheat.
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agent is inpregnated into selected central ~aréas_of the pad. The foIIovm ng
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Harm)nlgl Sg_l.i.ggigsgg aat)S()sra%erLary towel which includes an absorptive
hydrophilic fiber filling material. - An internal core of

. the £illing material has an insert which contains highly

absorptive polymers therein. British Patent tq406,615

published September 17, 1975 describes absorbent pads which
20 include absorptive gelling agents, such as cellulose
ethers, cellulose esters, and acetyl starch. The gelling
agent is impregnated into selected central areas of the
~ pad. | :
 The following patents disclose absorbent pads'which
25 include centralized layers or zones composed of material
which are more absorbent than the other portions of the
pad: " U.S. Patent 1,702,530 issued February 19, 1929 to H.
Williams:'u.s. Patent 3,073,309 issued January 15,1963 to
J. E. J. Mosier; and U.S. Patent 3,121,427 issued

30 February 18, 1964 to J. M. Mosier. - o :

U.S. Patent 3,669,103 issued June 13, 1972 to B.
_Harper; et al. discloses absorbent articles comprised of
body-conforming supports which contain dry, solid, water-
swellable, water-insoluble polymeric sorbents compbsed of

35 1lightly cross-linked polymers. U.s. Patent 3,670,731
issued June 20, 1972 to C. Harmon discloses an absorbent



-3- dressing which includes a water sol uble hydrocoll oi dal conposition.

The hydrocolloid can be internmixed with the fibers of an absorbent pad,. or
may ‘be | ocated.in a discrete |ayer along-a najor surface of the absor befit
arficle. 5 Absor bent pads have included superabsorbent partlclesV )
di sposed in strip- type patterns. For exanple, U S Patent 3,968, 798 |ssued'
July 13, 1976 tqQ K Hokanson describes an absorbent pad in.a Cfold -
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U.K. Patent Application GB 2 145 661A describes. an.
absorbent article comprised of at least two discrete super
absorbent layers and a wlcklng ‘means. The wicking means
extends about and -between -the superabsorbent layers to ‘help
20 distribute lzquld. _ - o
Conventional. absorbent articles, such ‘as those.'
descrlbed above,: have not been able to efficiently utilize
the full potent1a1 of the superabsorbent materials. When
_ the superabsorbent materials absorb 11qu1d, they typlcally | -
25 swell and form .a, gel structure.- This gel structure often o/
blocks the further transfer of liquid into the remeinihg: '
absorbent structure. 'As a result, the liquid'may'be unable
to reach the remaining super: absorbent mmterzal and the-
efficiency of the absorbent article decreases
30 significantly. Attempts to overcome this "gel blocking”
phenomenon have included various techniQues; For example,
‘the technique of uniformly dispensing the superabS6rbent
particles within a pad of absorbent and the technzque ‘of
employing dlscrete wicking mechanisms ‘to - distribute ‘the
35 1liquid throughout the quantity of superabsorbent have been
| employed. - However, conventional techniques to reliably



*particles within a pad of absorbent and the techni‘que of enploying discrete

w cking mechanisns *to distribute the 35 1liquid throughout the quantity
eof super.absor bent have been enployed. _jawever, conventional techniques
to reMably .~ 4 distribute the liquid and fully utilize the total
amgunt of superabsor bent mat eri al have  not been  conpletely

satisfactory. A further shortconing exhibited by conventional 5
absor bent sﬁﬁuefubeSeeanéoqugxauaﬁaabamnpentslhaa haentamaundﬁ&uh%bbe,

slippery and n roduced qn .the surfaces of the -ab orb
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absor bent padSLSﬁcotpnyated I nto garnents such as |nfant di apers, |nconti-
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herei n disclose sorbent article, conpr|5|n%, | ayer of absorfbent
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locations away from those surfaces of the article that
contact the body o¢f a wearer. For example, the
15 superabsorbent material has been restricted to a central
core region of the structure and has been restricted to an
outside layer of the structure away from the body of the
wearer. These techniques, however, have been susceptible
to the gel-blocking problem. As a result, conventional
20 absorbent structures have not adéquate;y isolated the
- superabsorbent produced gel away from the body surfaces of
the garment wearer while also adequately reducing gel
blocking. |
| Viewed from one broad aspect there is herein disclosed
25 an absorbent article, comprising: a layer of absorbent material
” having partlcles of superabsorbent material dlstrlbuted within
said absorbent material layer; said superabsorbent particles
being disposed to form a continuous substantlal concentration
gradient of superabsorbent through at least a portign of the
30  thickness of said_absorbent layer.
By means of this arrangement, at least in its preferred forms,



sai d absorbent material |ayer; :said superabsorbent particles bei ng di sposed
to forma continuous substantial concentration gradient of superabsorbent
through at least a portion of the 30 thickness of said absorbent |ayer.; By
rYeans of this arrangenent, at least in its preferred forns, ( -5- t
occurrence of gel blocking is regluced and the reliability of the - -
distribution of liquid throughout the quantity of superabsorbent materi al
is inproved.. In addition, the location of increased concentrati-ons of
superabsorbent in 5 sel ected regions of the absorbent |ayer reduces the
potenti al _contact of ge with the_body of the garpent wearer. As a
resul t, dmSbSIHERCS gatﬁgo%”ﬁo’tﬁd‘é%d%? ha%rEh%fF?geém Fytatili zes
a given Cq1faﬁ:thé }dJ(ﬁtrSmlﬁﬁadIS(ﬁﬂ)e]mqm ethebughicut nphevesahbetgostort of the

gar nent . ni nve be descri bed
by way ofs‘u >?arrﬁ) Sé)ré)rﬁ%‘ a{ei‘raen%eq{'%é$ %‘haccf'ﬁrp%%“%b%raﬁ‘%gs in

whi ch: - Fhog:amqns of perc;pmed/e:qnmbtammsp@éaslhpegabaenbeatcnmd| ng to
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in which larger-sized particles are predom nantly located near the body .

side of the absorbent batt; 25 Firg. 5:is a viewsimlar to Fig. 2 u
shoWPng a. supékﬁgs@mﬁgﬁlments of the invention will now be described

by way of example .and with reference to. the accompanying . .
drawings, in which:-

_ Eig. 1l is a pe;spective_view_of-a disposeble'garment
according to an embodiment of the present invention;

15 .fig. 2 is a cross—sectiohal'elevétional'side view of |
the dlsposable garment taken along section 2-2 . of Flg. 1,*2
showing a superabsorbent concentratlon gradlent comprised -
of randomly—51zed superabsorbent particles; ,

_ Fig. 3 is a view similar to Fig. 2 showing a superabSorbeht-

20 concentration gradient comprised of substantlally uniformly-sized _
superabsorbent particles; : ' \J

' Fig.4 is a view similar to Fig. 2 show1ng a superabsorbent
‘concentration gradient in which larger 51zed partlcles are '
'predomlnantly located near the body side of the absorbent batt-

25 Fig. 5 is a view similar to Fig. 2 show1ng a superabsorbent'”'
concentration gradlent in which the concentration reaches a
maximum in a central portion of the absorbent batt; o
: Fig. 6 1s a view similar to Fig. 2 shOW1ng a superabsorbent
concentration gradient in which the concentration has a minimum



toncentration gradient in which the concentrati-on reaches a maxinumin a
central portion of the absorbent batt; Fig. 6 is a viewsimlar to Fig. 2
shoang;? super absorbent concentration gradient in which the concentration
%as,a,-'ninunl -6- |l ocated between the body side and outer side of the
absorbent batt; Fig. 7 shows a graph'mhitﬁ‘illustrates exanpl es of

approxi mate concentration gradients through an absorbent 5 article

according to enbodinents of the invention. Fig. 8 shows a graph
whi ch illustrate super ghsor bent concentr.ation gr.adi ent | n

whi ch the“%ﬁ%ﬁﬁfrﬁfﬁﬁﬁ' agﬁgé 24%%ﬂ Cat 489 088N Bégﬁeeﬂfthéh%ody
si de and outayscxdbdntofbdathte; absor bent batt; 10 " Fig. 9is a :

cross-sectional, gl evatiqr i de Vi o] ri L Spo I r t
whi ch has a substf% 'i a?ly%‘f? orgm#‘g%“'ergihgﬁ%ofggﬁ%%gggggb%ﬁ%m L8 PEs in
an absor bentaprraxin@ite congengkafdong gxpdigntshtoloughl @ rasarbente 15

di stributg oBrt@tlesdpecadsnghett enpddinen®s IdF i iiGG=n'dhh, garnents having
a substantially unjform di spersion of superabsorbent part{icles in an
“absorbent batt, dri%ravirfy tRAPEFti R es FEARRantYBIFY relttpeEtEates @

di screte | ayRipstkasyiBeritdd Zodncentratiich lhrdiwnta super abhaechent the

bodysi de of THESITRA TSN Fopehoana SHIGTH® cafi SoAe ot eeredlythion
t he outer simmyfside ahdoueert sderof Reherabsgrbenki yatt; a di sposabl e
di aper 4 g nel udegyg; 2% || gUh 0-RELERARIE oM, |dTiabiortal | Sk TBar BEabl o
W '”a'prio; art disposable garment which has a substantially
‘uniform dispersion of superabsorbent particles in an
absorbent batt; _ _ :
.Fig. 10 shows a ‘graph which illustrates the §
15 distribution of superabsorbent particles in prior art
| gafménts having a substantially unifbrm dispersion of
superabsorbent particles in an absorbent batt, or having
the particles substantially restricted to discrete layered
zoﬂes; and
20 o Fig. 11 shows a superabsorbent concentration gradient
which begins at a discrete distance away from the bodyside
of the absorbent layer and ends at a discrete distance
away from the outer side of the absorbent layer.

Referring to Fig. 1, a disposable diaper 4 includes a
25 1liquid-permeable inner liner 6, a liquid-impermeable outer
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backsheet are |arger than the absorbent batt, and have end nmrgi nal

12 5 -extending beyond the +fds o batt 10. The liner
portions 14 ext endi ng beyond the sides of
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Backsheet 8 is"anliquid-impérmeable'layer; and ma}'be_

comprised of a thin web or sheet of plastic film, such as

polyethylene, polypropylene, polyvinyl chloride or the '
like. The backsheet may be transparent or may have ‘an

embossed or matt surface to render it opaque.
Absorbent batt 10 may be of any suitable material, and
is generally a cellulosic material, such as an airformed

- batt of wood pulp fibers commonly. known as "fluff" o
Absorbent, creped wadding or tissue sheets 9 and 11 can be_"

30

35

located between absorbent batt 10 and liner 6 and backsheet
8, respectively. |

Liner 6, backsheet 8, and abscrbent batt 10 may be
combined with one another in any suitable manner to €form
the finished diaper. The elements may be bonded to one
another by strips or patterns of hot melt or pressure
sensitive adhesive, overall or patterned heat sealing,

strips of double faced, pressure sensitive adhesive tape,
or the like. A particularly effective bonding system

\;

bogded t o .one anot her- b strlps or. gatterns of
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*sensitive adhesive, overall or patterned heat sealing, 35 strips of double

faced, pressure-sensitive adhesive tape, or the |iKke. A particularly
effective bonding system - 8- enploy§ _spaced, parallel |ines of hot
‘mel t awiesive placed on the interior surface of backsheet 8. The absorbent

batt is bonded to the backsheet al ong portions of the adhesive |ines, and
liner 6 is bonded to backsheet 8 along other 5 portions of the adhesive

lines that anpld;pgatspslc@mhpartalle.r;etxarlalr{aeg &prﬂéenﬁelé%aﬂésl%é E‘isc%ts' de
the regi on of energ hour&hass or ch

i ncl udes a %%r€ ﬂnE?E&%ﬁ §%E??5 agkspretcént e SfaPG°FH§nG|gpét and
i ncl udes: ma;stbandede&h(nheJﬁhck&heeehaQBﬁgObdﬁEidhéHEi th&l apfakeve

el astic nea are .s n .pl ace adj,agent, absor bent batf 10 and on
each side tﬂlz?%%f tagd g‘eve op15 d(%t her%‘g!i %é’st}?% Ef’é eppgrt?)o‘?‘%g PREET are
conf or nebl ePaX tions Ofif hhe' sdhegive Cdmesnttiatal ape elscatedSwishiai thee

tapes 22 ar,@a,ﬁéiﬁé:fe bt iYKs WabsSt Dagd Sech q:n &ﬁtskge &%4\%5 fltte to

an infant wth™inner "I 1 ner 6 against the in Fant
portion ewm?%%#e%opart of the infant's waist and the other malstband

portion encircl gsjdper bal aage Hig éﬂ@réﬂi%nho%r%'a%ts o@%lwa;[? . aéﬁeba“d

portions. ar erl ap ed and 0j ned t oget ] ressure sensi sive
tapes 22 whi ?éﬁﬁ Q9t?ﬁpﬁ? péFCtﬁ°ﬁiéH% n@ar YhesiFeReeri ALFi gs.
1 and 20 ditdperdiapen gaderm]c,ltﬁwi adsig tieaid baéttibnsi nepait i 64tRT enhave a
sion 26, | 0Game; S1bAz., "HioRdaeS, ARdeR s Hdhs P R AN RS dRus
subst ant i alphaden adpacenttr absorvhens? batas 10 | andr ancceach Fside2 thexebifc| es
of SUperabﬁﬂfbeﬂévgﬁﬁﬁ“‘ﬂathered elastic leg portions that are
_ conformable with an infant's legs. Conventional pressure
15 sensitive tapes 22 are attached to one waistband section
18. Diaper 4 is fitted to an infant with inner liner 6
against the infant's skin. One waistband portion encircles
part of the infant's waist and the other waistband portion
encircles the balance of the infant's waist.” The two
20 waistband portions are overlapped and joined togethér by
'pressure sensitive adhesive tapes 22 wh;ch operate to hold
the diaper in place. '
' As illustrated in Figs. 1 and 2, diaper 4, in general,
_ ~and absorbent batt 10, in particular, have a longitudinal
L/ 25 '1ength dimension 30 and a lateral, transverse width dimen-
sion 28. In addition, batt 10 has a thickness dimension 26
which extends substantially in the z-direction 32. As
illustrated in Fig. 2, particles of superabsorbent material
24 are distributed within the layer of absorbent material
30 which comprises batt 10. The superabsorbent particles are
_ disposed to form a substantially continuous, non-step-wise
concentration Qradient of superabsorbent through the
thickness dimension of the absorbent layer. As a result,
the superabsorbent particles are disposed  in a
35 subétantially | non-layered configuration. The



24 are distributed within the layer of absorbent material 30 which

conprises batt 10.
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commonly referred to as the: outer side of batt 10 _ y
To improve the: absorbency of batt 10, the superabsorb-

. ent partlcles 24 are- dlstrlbuted to form a concentratlon

| east a por n_of .t -hi ck e neﬁat%ﬁn géedeehlylhncgﬁa§§§a?§erde
S p | SS | S Vi
a posrtrveeéFgéPanﬁgb Nehs8rv & L&%eEQWWQ"ggvgqggj ed to as the

bodyside of the: batt ‘The other major surface of batt 10_
.is located in prox:unate relation ‘to backsheet 8 and .'I.s

IS

in

at'=/

gradient as- one observes successive levels w1th1n the_ _

- thickness of diaper 4 moving along the z-direction. In the
- embodiment shown . in Fig. 2, the "superabsorbent,'

concentration gradually increases over at least a portlon
of the  thickness dimension of dlaper 4 ¢to prov1de a
positive .gradient as one observes successive levels ln.a
sequence beginning at the bodyside of batt 10 and ending,at
the outer side of the batt. The’superabsorbeht particles
are substantially uniformly distributed across the width_oﬁ
the absorbent layer, as measured at a partichlarjthickneee
level in the absorbent batt. The éuperabsorbenﬁlpartiolee
are also substantially" unzformly dzstributed along the

length of the absorbent layer, as measured at a partxcular:

thickness level in the absorbent batt. ,

In an embociment a§pééi~of the invention, the supefabé
sorbent concentration on the bodyside of the'batt is leea
than the average superabsorbent concentration in the.batt;
and the superabsorbent concentration on the outer side of



+25 sequence begi nning at the bodyside of batt:10-and ending at the outer
side of the batt. The superabsorbent particles are substantially uniformy
di strilbuted across the width of the absorbent |ayer, as neasured at a
Tparticwar thickness level in the absorbeh®-batt. The superabsorbent
particles 30 .are also substantially wuniformy distributed along the
| ength of the absorbent |ayer, as neasured at a particular thickness |evel
in the absor%t batt. In an enbodi nent aspect of the invention, the

super ab- sorB¥ntPatdndend R o?m“‘?’he“b%d?‘é?ﬂ%g%fS‘Elﬂ%r%%%?rb%nte%%n@sn t han

the average txusiahsor fent esampillierat kae IBubbEababkbeaBd ¢Sfcentration

bsor b trat the out d - the baft
o et or Ut ALY i EEREP LS HBNE QRRAAYSR rRE oFONCeREES pmA .
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concentrgth,%d?ts]_\é%rl QUsdLvels d té@t%at ‘tl%ﬂ(gn as one noves fromthe 5
e or

bodysi de - surf o the olter Suftace e pu'r poses of the
present speci fi caffiogh the aphzpasesp@fabthe bpresensapetifitcabion atecalkizedi ned

by taking asupetApidordet {86nabattReIbnlialir&! QRYe2minale % ks 9 3

general |y per pendlcular to, the z-direction to_expose sel e

[ayer withi F13&E H@“gkfhéhepe?ééﬂfhﬁétofbac% é%ﬁﬁgedi anﬁnﬁf whicehpat s

covered by gﬂp@&&h&@fbpétpaﬁa&bﬁﬂa& tbs théC"ENd¥¥é&tloﬂ(3tobeex§B§e a

percent ;4 a (zq cgercentr ation. ¢ once f_‘g eal rcent concentra |o |s
det er ni ned, Stne gh Hgfce‘ﬁf' BifcPRthti PETCentAgeat 8
assum ng a epposedal araa i cOf siiec, baksi ngovbeeﬂerd:qnt mpatabsorbent

entrati %Qrtt‘ictlgg 3/ gspov\@&a?ﬁggrgﬁ taghng gdit oy %%Cougéréﬁﬁggg“% %fs of

differe matertals wthi The aver age Supera r
ar eal conceRPREERSHakioRi.n bancelothe oaét%ﬂn Percenpt concentration is

determined, the weight percent concentration can be
15 calculated by assuming a spherical particle shape, raising
| the percent areal concentration to the 3/2 power, and by
taking into account the densities of the different
materials within the slice. The average superabsorbent
. éreal concentration within batt 10 is determined by
20 ~exposing at least three layers within the batt to determine
the local areal concentrations thereof and then calculatihg
the average of these areal concentrations. The average
weight concentration can be calculated in a similar
fashion, taking into account the different densities of the
superabsorbent and regular-absorbent materials.

The illustrated absorbent structure provides several
significant advantages. The lower <concentration of
superabsorbent particles-near the bodyside surface of batt
10 and the higher concentration of particles near the outer
30 surface of the batt advantageously reduces the migration of

superabsorbent during use. In addition, the concentration
gradient of superabsorbent particles can improve absorbency
performance.. The lower concentration of a superabéorbent
at the bodyside surface of the batt reduces gel blocklng at
35 the bodyside surface. As a result, liquid run-off and
leakage are reduced, and there 1is a more complete
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average, larger in- dimension than 'the -superabsorbent_
~ particles 1ocated toward the outer side of the batt. In

'partlcular,_ supe;absorbent particles located  near the

bodYSide of batt 10 range from about 300 - 'l'dOOJ:
mlcrometers ‘in average diameter. The superabsorbent .
part;cles located toward the outer side of batt 10 are. less-'
than about 300 micrometers in average diameter. At levels.
' between the bodysxde and outer sxde_of batt 10, the'avefage

particle size generally decreases as one observes the sizes

moving from the bodyside of batt 10 toward the outer side
of the batt._f . .__ﬁ_ ) SO L | |

In the embodiment shown in Fig. 11
the concentration of superabsorbent. is ‘approximately zero

for a dzscrete distance into batt 10, as measured from the_

bodysxde of the batt. As a result, . the z-directional

superabsorbent ~ concentration gradient rises from zero

begxnnlng at a point below the top, bodyside of batt 10, as
illustrated in -Fig. 7. The superabsorbent '

coneentratlonw0ver.a_dlscrete distance into batt 10, as
measured frqm.the_euter side of the batt, ean aiso'be'zero.

As a result, the z~-directional superabsorbent concentration

}-the different densities of the 25
The illustrated absorbent



larger in dinmension than the superabsorbent particles

‘aver age,

| ocated toward t‘he outer side of the batt. In particular, superabsorbent
Jparticles located near the bodyside -gb- batt 10 range from about
300 -»1,000 20 microneters in average dianeter. The superabsor bent
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In particularly effective embodiments
the ratio of the superabsorbent concentration at the
beginning of the gradient to the superabsorbent concentra-
tion at the end of the gradient is at least 1:2 as
determined by areal percent concentrations, or at least
about 1:3 as determined by percent weight concentrations.
For improved effectiveness, the beginning to end gradient
ratio is at least about 1:5 as determined by areal percent,
or at least about 1:11 as determined by weight percent.
More preferably, the beginning-to-end - concentration
gradient ratio is at least about 1:10 as determined by
areal percent, or at least about 1:30 as determined by
weight percent. )
In other preferred embodiments, ' the -

concentration gradient line has a positive slope within the
range of about 0.02-0.5, preferably has a positive slope
within the range of 0.03-0.4, and more preferably has a
positive slope within the range of about 0.05-0.2. The
slope of the concentration gradient line is determined by
taking the z-directional change '(delta) in the percent
areal superabsorbent concentrétion and dividing it by the
change (delta) in the percent of the z-directional
thickness of batt 10 over which the change in percent areal

in



outer surface of the batt, or at that point proxinmate to the outer surface

of batt .10 at which the concentration falls to a substantially zero valpe.

In particularly effective enbodi nentg3l5. the ratio of the
superabsorbent concentration at the beginning of the gradlent to tﬁl

éuperabsorbent-concentra- tion at the end of the gradient is at |least 1:2 .-

as determ ned by areal percent concentrations, or at |east about 1:3 as

det er ni nedobyepére¢ipnweicgur scon@inits atd trgn ik idmorid Proyeerated in _

effectivepe gs sthe beginning to end gradient ratio is at |east about 1:5 as.

deternmined By areal percent, or at |east about 1:11 as determnined by weight

percent. More Thgr eedadidivie Pex¢rnt oenrentngtionendre clatmemtired doy

“gradi ent é?lh@thﬁ gatpd€esti@baybnl: 19 89919% ewl%%d Dy ?ﬁ‘ixbsa{frghé)fiye“t

or at |east about "1;30 as determ ned Z wel ght percent.
prefer?edpeéﬁﬁﬁﬂﬁﬁﬁﬁﬁg £ Hh] ofrcdbF REELBA- grﬁbiénFNRQ%gﬂuﬁ;%ﬁkﬁﬁ¢¢¢ve
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Wi t hi e range nore prefera y has a pOSItlve s ope
wthin thEerhigh o s dFtmrmined by CCbraBztns & of ivFea

gradi ent tomered hmxaupemnbégrhaktnpartheleewhérﬁﬁiwaato QﬂﬁﬂQ@otiﬂe|ta)
in the are upe bsor nt entra and d|V|d|n L.t by the

35 chan g£88%%d ?Leﬁ E% e(raecen%%rlctf thtéﬂheg dlq?e lrl”l‘)nal If:ﬁ:%'k ess - of
batt 19 o%mcmtéhtmesmang@hlen Ber cadicwaded empligyingcentdens by

ocours. gl %t 8bEbRBEREN ERUEEl et £l | Anl Oend: dUIRa1e) Abisvener cent

concentrations are determnedq splitting batt 10 along a ‘pl ane.which is~

subst ant | S¥P§Tabs EPﬁEﬁdPEEF&FRF5°the z-direction. " This exposes a sel ect et

The percent of the area of a particular level within
batt 10 that was covered by superabsorbent partlcles was
15 determined employing the following procedure. A selected
level was exposed by cutting;'.peeling,"or otherwise
remoﬁing-overIYing batt material. The exposed level was
then misted with an indicator solution to color;-endtto
optionally expand, ;the "superabsorbent particlee. The
20 indicator ' solution created a - contrast between the
'superabsorbent particleS-andethe batt'ﬁaterial, and the
contrasting areas were measured - with image analysis
equip@ent, such=as.a_Cambridge.ouantimet 900“Imege-Analysi§
system to determine the relative percent area covered by
25 superabsorbent particles. . _

In an example of the above prbcedure, the
superabsorbent particles contained starch and were misted
with an aqueous solution of potassium iodide (KIZ" The
aqueous solution was prepared from a stock composed of 10

30 grams KI, 1 gram I, and sufficient water to provide a total
liquid  solution volume of 100 ml. " The actual misting
solution contained 5-10 percent of the  stock. A ges
chromatograph atomizer was pOsitioned'IO-lz inches from the
batt sample, and the sample was misted for about-tSJiO

35 seconds until nucleated, 1-2 mm,.diameter droplets formed
around the sample. The aqueous KT, indicator solution



“surface level within the batt. The relative areal:concen- tration is then
determ ned by conparing the anount of area covered by superabsorbent
partlcles relative to the total exposed area  of t he batt. The
*wei ght™ percent 10 concentrations can~tfhzn be cal cul ated enpl oying the
density of the absorbent fluff material and the density of the
sUperabsorbent particles. The percent of the area of a particular |evel

W thin batt erab ar ent partic s .15
det er mi ned & ?éégglyﬁ'egﬁégFggs océﬁhr q?& §§T T t+eif?d hheir
exposed byareataf rﬂyvexpmlbug a iﬁct@r hefvmlseuteznw’nngewéyln@gbaﬁa
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were measured %%ﬁ anal yS|s equi prent, such

Canbri dge. @t %ﬁﬁfqékﬁﬂa 308 §R 1 L ESERENE t Bhelc2BP A FRVered rky dtye
percent argmmedesl by 25 superabsorbent particles.. In an exanpl e
of t he abov pr, t he su t artlcl S cont ai ned
starch and vvereeFrﬁ% eso‘ﬁcﬁt se% % eaoxhs%g{qaot% oelr%‘eé;f Ig“ot assi Slm | odide [err].
The aqueou$h§ﬂsnpenahwar#nmmameuCenbnaalenoak @omeosat lofedie 30f batws Ki,
L gramyeer i and iebleeNindfl gl (O piOY! {fie? d0d1dd Ik uﬁgytg?&e

vol unme of 100 actual msting. ution er cent
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Rom the b cm@ermrséﬁtsam&nmm% the dditer %éotﬁé
seconds unt|I ucl eat.ed i angt er droplets forned aro t he
sanpl e. eé’éif I ePF?fgrﬂl {E lent, 4 ApProxipately 18 eings
S superabsorbent concentration at the ends of the
15 gradlent profile. '
'Figs. 6 and 8 illustrate’ embodirients in
which the superabsorbent concentration at a center region
of batt 10 is less than the concentration at either the
bodyside or outer side of the batt. In tﬁe shown
20 embodiment, the superabsorbent areal percent concentration
decreases as one observes the areal concentration at
successive levels within batt 10 beginning from the body .,
‘side of the batt. The areal percent concentration reaches
a2 minimum and then begins to increase to provide a positive -
25 slope to the «concentration gradient. Also, the
superabsorbent concentration on the bodyside of the batt is
less than the superabsorbent concentration on the outer
side of the batt.
For improved performance, the total quantity of
30 superabsorbent particles comprises 12-15 weight percent of
the composite absorbent batt. The composite batt includes
both the conventional absorbent material and the
superabsorbent material. When the conventional fiberous
absorbent material is composed of wood pulp fluff, the
35 fluff is densified through compression to produce a fluff
density within the range of about 0.13-0.18 grams per cc.



expanded t he superabsor bent. particles and nultiplied their area of coverage
by a factor of about 2. This swelling and expansion of the superabsorbent
particles increased the sensitivity eisthe test. Appropriate adjustppnts

re mmde 5 to the final inmge analysis readings to conpensate for the . .
particle expansion and to determ ne the area covered by dry particles. Fig.
5 illustrates an enbodi nent in which the superabsorbent concentration at a
central céherdfitbas 20 >30pesafpssattentt hgneateri then tdodwdysi deightouter
side surfages.afe tHE hatd - i F8Fol R AE MRS haran e grcent
super absorbent. concentrat i t)né)a-(fJ the centel ggtﬁgq?on%:%ﬁ%t ?%ﬁgﬁg’ﬁf‘f‘l e
gradi ent iPefFmANGRt el FLUbE ders itde subeyebs shpantakantcedt 1 3t goamat the |
ends of therl5 @ adigiausef ipéor Fi gsuif aadsBriblusbhat e,neqRodiqERES N
whi ch f he super abs_or%gsnt ,conc%nt-r ation at a _center regi onwo?'ﬁgatkﬁggi.s
| ess than IofcenBFEREER  atPaDt fRO% e OnddysTERMS oiPeouEer  dn daotof
the batt.further t hempeboen 26 eidodigistributidnipeanasordant grgahcrer cent
concent ratui o) dercar ases as; one observ&s thﬁ“ areal on'ce"ntr%ti on at
successi vaOSFHTERES A HEERY ST bET AP R RFAnFPRES oSy 1S ERESSF PR] hatt .
The areal flarickritntakeand gpown fEaches a nini num and.then begins to
increase to provide a positive 25 sl ope to the concentration :
gradigpt. ArsOthe ¥R 19WAHARSANRANS SN SAt] Ofkc Qfat .iew{s"de,of
the batt is_|ess. than the sup€rabsorbent concentration on the outer side of
the batt. IEBPH-FPPSvednfetieFaitd 2nete TR RAMNSTLR B super absor bent
particl esegenplaggs ahd dremichti iyl €8 dpecOOIGWEl Y €1 aRserbent batt. -
The conpogite ipcludes both . the  conventional. - absorbent - - o
mat eri al ‘?h%nag%b%hgr%s&%%r éﬁ‘g'gﬁérﬂn‘mt erial. \Wen the conventional
fi berous absorbent material is conposed of wood pulp fluff, the 35 fluff is
densi fi edgkhRg4gl conpression to produce.a fluff = - . -

15 Sample diaper articles were cons’truéte‘d hav1ng 'the' e
characteristics 'set:'qurth in’ Tab_l'-e” 1. | -
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density within the range of about 0.13-0.18 grans' per cc. - 15-

Quantities of superabsorbent greater than about 15 wei ght percent do not

i nproye. and may actually reduce absorbebé-performance. Fluff densities

| ower™¢han about 0.13 grans per cc. produce poor fluid distribution,

ile fluff 5 densities greater than about 0.18 grans per cc. do not

further inprove fluid distribution and can produce undesirable

attributes, such as hard spots, stiffness, poor fluid intake and poor fit.

10 . In the follow ng exanpl espagp)g gpecific materials, quantities, and

ot her paraneters stated therein areexenplary and are not intended to

specifically limt the scope of the invention. Exanples 15 Sanmpl e

di aper articles vesEErXBsdRBIN Tz ByRBOTtORALhoteeReBUBEORS set forth in

Tabl e 1. -16- TABLE 1 SUPERABSORBENT Z- DI RECTI ONAL DI STRI BUTI ON 5 % AREA

COVERED 5BY._SAM SAVPLE DESCRI PTI ON BODYSI DE° © CENTER OQUTER SI'DE
Absor bent batt 0.21 . 2.85 % AREASCOVERED BY SaM With 12%

1
(by wel ght EW{%&Q&MP&@. in f'(ﬁjéé_%gsﬂmsoéﬁﬁ%nba“ curer sfpE® |

i th 12

1 Absorbent batt 0.21 2.85 5.6
10 with 12% (by -
weight) SANWET (R.7.m)
IM1000 in fluff

2 Absorbent batt 4,25 0.6 6.2
15 with 12% (by | |
‘weight) SANWET (;Q.TM) |
IM1000 in fluff
20 - CONCENTRATION RATIO:BODYSIDE TO OUTER SIDE SLOPE
| | : (CHNG % AREA/
SAMPLE $ AREA $ WEIGHT* | CHNG % DEPTH)
1 1:27 _ 1:139 +0.54
25 | | |
2 o 1:1.5 1:1.8  =0.07
' (BODYSIDE~-CTR)
+0.11

(CTR-OUTER SIDE)

30
*approximation by calculation.

SAM = Superabsorbent material
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wei ght) SANVET[err] IMLO0O in fluff 20 CONCENTRATI ON

RATI O BODYSI DE TO QUTER SIDE SLOPE (CHNG % AREA/ SAMPLE - %
AREA % W\EI GHT* CHNG % DERTH) 1 L2t
1:139 +0.54 25 2 "1:1.5 _ 1:1.8 -

-0. 07 (BODYSI DE- CTR) +0.11 (CTR-QUTER SIDE) 30 *Approxi mation by

cal cul ati on. SAM = Super absorbent nmaterial 35 -17- Sanple 1 mas-
preferred becaussémple had a,a@,OSbtrle\f%rq—léQﬁr gggghg%nt lconﬁggt rati g:r adl ent :
t hr oughout _t he thlgﬁpess of the batt. Sanple 2 was |ess desi Py Yécause -
of the rel${FS%d PR SUPEFRBERFBEAL grééﬁééﬁt r itoyghoute bhe ‘-bh‘é“@ss

bodyS|de(ﬁfthheb®hkt 'nsampseraMwagxmegsvaeﬁna@bné)EéwhééﬁwSEteﬁ#
sonewher e .in-.the center portion. of the

gr adi ent
I'n contrag’:{ dltﬁ"o’jf- e i ape{;I cSnEh &sé’d'qer?tacc%‘?’b%%fer 1B enpBaF nefthe of
t he prébempdxamﬂﬂuqm thecbatént | e désjmeabhadpbhetife ehapacier itsld CS

o sper sed Charu Cior \Fr£80MED hoR%hol BBGE BT ID SRR 2R i T © ©°
" TABLE 2 %ﬁﬂaggnxaﬂgﬁayqyp@yﬁmth@tE- DESCRI PTI ON - BODYSI DE
CENTER = OUHER &biErast to the diapers constructed in accordance with
embodiments of the orcsent invention, a conventlonal dJaper had the
10 characteristics set forth in Table 2. '
The conventional diaper" had superabsorbent partlcles

dispersed substantzally unxformly through the absorbent

batt.
15 ' : TABLE 2
% AREA COVERED BY SAM
' SAMPLE DESCRIPTION BODYSIDE CENTER OUTER SIDE
20 3 Absorbent batt 2.2 - °3.05 3.9
' ' 12% (by weight)
SANWET}IMIOOO (R7m)
~in fluff
25
RATIO:BODYSIDE TO OUTER SIDE SLOPE )
_ (CHNG % AREA/
SAMPLE % AREA % WEIGHT* CHNG % DEPTH)
3 . 1:1.8 ! 1:2.4 +0.017

*Approximation by calculation.

35 SAM = Superabsorbent material



20 3 Absor bent batt 2.2 3.05 3.9 12% ( by
wei ght) SANVET [err] in fluff 25 RATI O BGEMS DE TO QUTER SIDE  SLOPE ( CHNG
% AREAL - SAVPLE % AREA % WEI GHT* CHNG % DEPTH) 30
3 o 1:1. 8 1:2.4 +0. 017 *Appr oxi mati on by
calEul ation. 35 SAM = Superabsorbent materi al Sonme conparative | eakage
‘testing data are SiRfgh FANPaBREiISe ITpekaddattestidicatatfhaarabsbebentin

structures havigg. asl, owefhééweaatt%orbﬁaicseace&ﬁa@t hB8orBaht! her hodyst&e
surface of the batt in conbination w 5 super absor bent

he
concentrati oM#eHI t 12 o ‘é?rsuFPBEEagF%'H@n at F%"&rtatl% e getRf
urine and | etssodtiRiabsar boré afgmmu(Bhtﬁurntbembﬂﬁetlbnneﬁum d neighaper

when conpared. to ahsor nt st ruct s, havin nventi qnal ni f or
i sper ot o of SRR R AR R e 8 L RSaP, SR AneY Ry kR B s e
PERFORVANCE \Ifa t tSURRIRABISORBESE Ye 8k RFETbENAr iDleSTERIABLIE GN BOPRISI IS xR

TEST propUCT TR0 4L G R e, iney, BRohe é‘gﬁpew&?m?mf%fﬁs

SANVET( RTM | MBOO@bsorbent ]styuctures having aglqgnventzona1250@n
fluff 4g SANWE g of supé&ébé%rbent through tHé®%absorbent #£H&gE 20
DRYTECH

30g fluff 4g SAM 1:27(a)y 8% 2479
ayer.
TABLE 3
gJ= PERFORMANCE VS. SUPERABSORBENT,Z~DIRECTIONAL DISTRIBUTION
15 BODYSIDE/OUTER SIDE . % URINE ONLY
OVERNIGHT SAM _ DIAPERS
TEST PRODUCT DIST. RATIO. (AREA) W/SAM ON BSL LKG 50 (b)
(R7TMm)
‘4g SANWET \1M1000/ 1:27 | - 21% 2509
30g flu%f '
| RTMm) S
'~ 49 SANWET {IM1000/ 1:1.5 40% . 195¢g
20 30g fluf
" 49 DOW - DRYTECH SaM 1:27(a) 8% 247g
30g fluff
 4g DOW DRYTECH SAM 1:1.5(a) 19% - 223g
30g fluff
, 25
o (a) Distribution ratio based on qualitative analysis.

" (b) An LKG S50 value of 250 grams means that 50% of the
tested diapers failed before absorbing 250 grams of
liquid during overnight use.

SAM = Superabsorbent material

30. BSL = Bodyside liner _ .
Whlfé the above detailed description has been made 1n

the context of a ‘disposable diaper, it will be readily apparent
+hat the absorbent structure disclosed herein can also
be employed in various other types of articles, such as
35 sanitary napkins, incontinence garments, bandages, absorbent
wipes, and the like. All of such articles are comtemplated

as being within the scope of the present 1nventlon.

Modifications to the specific embodiments and to any
broad aspects thereof referred to or suggested herein may be
apparent to those skilled in the art and the disclosure hereof

is intended to encompass any such modifications.

40



30g fluff 4g DOW DRYTECH SAM 1:1.5(a) . - 19% . 223¢g
30g fluff 25 (a) Distribution ratio based on qualitative andlysis. (b). An
LKG 50 val ue of 250 grams neans that 50% of the tested diapers fa|Ied%/

bef ore absorbing 250 grams of |TqbPd=during overnight use. SAM = E
Superabsorbent material 30 BSL = Bodyside |liner Wile the above detalled
déscription has been made in the context of a di sposable diaper, it will- be
readily d%b%?%%i that .the absorbent structure disclosed herein can al so be
“enpl oyed in various other types of articles, suchhas 35 sanitary napklns

I ncont'i nence garne gand g apsor bent mﬁ ES; H i ke. of suCh-
articles are cﬁnten%?a? é Bglﬁﬁ hfiﬁrnCPHB %338@ oP . 5r8§ent.- | |
i nvent i ombsddbéntarabesiad baeisgepatrticéabodfmsnpsrabsorbeaty broad

h
aspects trFETe{é;PIai %Pééfﬁbﬁeﬁc?rxﬁ%ggﬁs%sgd SB b?bgﬁlé Qtéglﬁ&g‘g&?; Nt to

t hose ski I'n the arkt I scl osure here isinte enconpass-
any such satd fseperapsorbent jpartial s beingadigposedete spxicie, :

CONPri Si NEn©4 AGNEE Qﬁb@@&ﬁfb@ﬂtcaﬁééﬁtﬁhthéﬂ'ngraaﬁhhﬁlﬁ% therabsorbent
superabsorbent materjal distributed wt %n sai;d a sorbent mat erial | ayer;

sai d superiRuFhtt 12RsT o2 ROBEI PR of spRsebPickRrEEs QEcSALPhuous |
subst ant i shsermeent T1&yéon gradi ent of superabsorbent through at |east a
portion of the thickness of said absorbent layer. 2. An article as clained-

in claim21 wherein the superabsorbent concentration increases fromthe
bodysi de - 2. An article as claimed in claim Il wherein the

superabsorbent concentration increases from the bodyside _ .;J
of said absorbent layer to the outer surface of said layer.

3. aAn absorbent artlcle as clalmed in clalm 1 or 2,.
wherein the superabsorbent concentratlon gradlent gradually
increases as the superabsorbent concentration is measured
at increasing distances away from a body51de surface of sald
absorbent layer. ' ' :

4. An absorbent article as claimed ihfciaih'i'2'or 3,
wherein the superabsorbent concentratlon at a. body51de surface
of said absorbent layer is 1ess than the average superabsorbent
concentration of said absorbent layer, and the superabsorbent” B
concentration at an outer surface of said absorbent layer . kJH
is greater than sald average: superabsorbent concentratlon.

|



*of said absorbent layer to the outer surface of said layer. 3. An
absorbent article as clained in claim1l or 2, wherein the superabsorbent
;conceggﬁation gradi ent gradually increases as the superabsorbent
concéniation is nmeasured at increasing distances away from a bodysi de
syrface of said absorbent layer. 4. An absorbent article as clained in
claim1,2 or 3, wherein the superzdbsorbent concentration at a bodyside
surface of said absorbent layer is |less than the average superabsorbent
concentration of said absorbent |ayer, and the superabsorbent concentration
at- an outer surface of said absorbent -layer is greater than said average
super absorbent concentration. .~ - 20 - 5. An absorbent article as
claimed in any precedi ng-clai mwherein the superabsorbent concentration is

substantially zero for, a discrete distqpc measured tnto saidgggforb nt '
layer fromthe bodysi & sﬂlpfsgé%’et%ter&ff .mgl.e AR ‘g{%ﬂ?‘%éﬁ‘tw PrEre8s ¢rafned
in any precediengisl athewsaypsrakisorlsemper ebsoehertatdonceid r subseahsially .
ayer rom (e oures BuAiaer e b EAREE nlR LR by SE14, 23BERER
clained in dRYes &ram fhe hodysids csur face stheradEor bent concentration is
greater at locations partially through the thiekness of said absorbent
layer than at the_bodysi de and outer surfaces -thereof.. 8. An absarbent .
article as- claind | “an?bﬁp_é@&ﬂ%gaﬂt&i%%ﬁé%%~ s BPe PEESTHTHE it
particl es |'‘ehsredimethet sapecdtsiotbent f acfcehtrakdoabsiy bgdbstaneiadle on
t he average,l ( han 5t er 2t rticles |l ocated.near the outer
surface of szglg.r(?g :{)os%r%eﬁégﬁgégr. @fég%ggé;b@gggéﬁf dar’ﬂtcﬂ .es%"'sd 8?3? an?n
clai m 7 whedadyer tfixom sihecoather munfagartheresf.near the bodyside

_ 2 An absorbent article as clairmed in any preceding claim

wherein the superabsorbent concentration is greater at
locations partially through the thickness of said absorbent
layer than at the bodyside and outer surfaces thereof.

8. An absorbent article as claimed . in any preceding claim
wherein the superabsorbent particles located near the
bodyside surface of said absorbent layer are on the average
larger than- the superabsorbent particles located near the
outer surface of said absorbent layer.

9. An absorbent article as claimed in claim - 7°
wherein the superabsorbent particlés near the bodyside
- surface of said absorbent layer range from about 300~ 1,000
.micrometers in size.

_—
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surface of said absorbent |ayer range'fron1about 300- 1,000 mcroneters in

Si ze. .- 21 - 10. An absorbent article as clained in claim?7 mhereln
t he superabsorbent articles |ocated at the outer surface of said absor} t
| ayer are | ess than about 300 mcroneters idd size. 5 11. An articl eZés

clainmed in anyprecedi ng clai mwherein said superabsorbent particles are
substantially uniformy distributed ac s the of sajd,absorbent :

| ayer, as neaSLJiiTzﬂ ébrﬁﬂﬁ?%kﬁ%ﬁ ™ iﬁﬂﬁsgslﬁiég £ %He ;ﬁéﬂrbent | ayer .
10 12. An artiTlwheasein divedsuperalysprbentii agttcdes) lobatednagai d - :
super absor bent 5KN§§€§%fH&%f%@été@tééiéyaﬂBbiﬂé iggéith ti@ gl ong the

| ength of said a as neasure h|c ness 15
level in the abshanrabout 300 micropetersi éneséseel aimed in any preceding
~claimwherein the ratio of the superabsorbent concentration at the

begi nni ng of said gradient'to jhe su rbent” 20 concgntratlon at the.

end of said gradilent AR ALY a%dta m§8 18 3BYcPreRedindecrlade
super absor bent el e&aMSs@eranmmedtopaatmeigbt aper eabsthAgialls

14. An articl e r the ratio of the
super absor bent c <a%ﬁ%gméhéékfggkéﬁe%Egéggggég ggﬁgﬁ 55 ﬁ? to the

super absor bent cabaarhent i ayex ., ta® nedseredapt 3rparsd culsrathﬁe&aesabout
1:11, as determjgygyw§ﬂlgﬁg&gagsgggﬁgrpgggrso _concentratlons are neasured

on a wei ght l%er cent baS| S.
_t12. ~ An article as claimed in any preceding claim, '
wherein said superabsorbent particles are substantially s
_uniformly distributed along the length of said

_ absorbent layer, as measured at a particular thickness
15 level in the absorbent layer.

13. An article as_claimed_in_any_preceding claim
wberein the_ratic of the superabsorbent concentration
. at the beginning of said gradient to the superabsorbent
20 concentrationtat the end'qflsaid.gradient{is at
least about 1:3, as determined when the superabsorbent
concentrations are measured on a weight percent .
basis. |

25 l4.__ An article as claimed in any preceding claim
wherein-the ratio of the_superabsorbent.concentration '
at the beginning of said gradient to the superabsorbent
concentration at the end of said gradient is at o
least about 1l:11, as determined when the superabsorbent

30 concentrations are measured on a weight percent
basis.

15. An article as claimed in any preceding claim

wherein the ratio of the superabsorbent concentration
35 at the beginning of said gradient to the superabsorbent

concentration at the end of said gradient is at

AR
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“15. An article as clainmed in any preceding claimwherein the ratio of the
.superabsorbent concentration 35 at the beginning of said gradient to the
“4super gbgorbent concentration at the end of said gradient is at -22-
|'east “ebout 1:30, as determ ned when the suBErabsorbent concentrations are
neaured on a wei ght percent basis. 5 167 AN article as clainmed in any
precedi ng clai mwherei-n a concentration gradient line representing said
concentration gradi. I REA0S | i na. havi osi,t i ve sl.ope
within the r angeq%lfa@g 5?0%%3%%0%§%té@§} ‘? rctﬁ‘e&gsél{c?a%éeféqéoat%fnt
precedi ng cl ai m Qeacantrations anemeasuprediiamta (weikght Penrent ng said
gradi ent of supemalgg@ bent concentrations is a |line having a positive sl ope
within the range 15 of 0.03 - 0.4. 18. An article as clainmed in any
precedi ng clai mwherein a concentration gradient |line representing said
gradi ent of s@pedshsor Bantartdedentasaiclaimed in |any |precddind G Raiwsitive

sl ope within the Of, -Q. 2. . ent icle .
substantially as v;ﬁ%;}%ﬁr?beaf %rog'% é‘g'g%tbiéo% %rﬁkﬁq@g%é;cf%gﬁ%d&uf 2 and
7. 25 20. An alsadidh eoncentiratd onlgnasiientt (of muperatisondiente idescri bed

and illustrated igh 15ings habing @ Pokitive sWpLRFEMRD L1 Wl
substantially as herei grt:ef §r% 30 described and illustrated 1n“Figs., 1, 4
and 7. 22. An s OBt Bticle substantially as hereinbefore

10
17. An article as claimed in any preceding claim
(j wherein a concentration gradient line representing
said gradient of superabsorbent concentrations
is a line having a positive slope within the range
15 of 0.03 ~ 0.4.

18. An article as claimed in any preceding claim
wherein a concentration gradient line representing
said gradient oflsuperabsorbent concentrations

20 is a line having a positive slope within the range
of 0.05 -0.2. |

19. An absorbent article substantially as hereinbefore
described and illustrated in Figs. 1, 2 and 7.
\—/ 1
25
20. An absorbent article substantially as hereinbefore
described and illustrated in Figs. 1, 3 and 7.

21. An absorbent article substantially as hereinbefore
30 described and illustrated in Figs., 1, 4 and 7.

22. An absorbent article substantially as hereinbefore
described and illustrated in Figs. 1, 5 and 7. '

35 23. An absorbent article substantially as hereinbefore
described and illustrated in Figs. 1, 6 and 8.

//
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described and illustrated in Figs. 1, 5 and 7. 35 23. An absor bent

article substantially as hereinbefore described and illustrated in Figs.~1,

6 and 8. -23- 24. An absorbent article substantially as here|nbefa?e \3
described and illustrated in Figs. 1, 11 amB 7 25. An absorbent artic

subBstantial ly as hereinbefore 5 descrlbed with reference to sanples 1 and 2

of the exanples. 24. An absorbent artlcle substantially as hereinbefore

_deséribed and iLlustrated in Figs- 1, 11 end.7.

25. An absorbent article substantially as hereinbefore -
5 descr1bed with reference to samples 1 and 2 of
the examples.
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