© 1-. ABS MBER W TH HI GH DENSI TY ABSORBENT W CKI NG STRIPS FI ELD OF
THE | NVENM s invention relates to absorbent structur EETHSAF426 o
absor bi ng body exudates. This invention also relates to absorbent
articles, such as diapers and sanitary napkins, for which the absorbent
structures are particularly useful. BACKGR@QUND OF THE | NVENTI ON Absor bent .
articles such as disposabl e diapers, adult incontinence pads, sanitary
napki ns and the |like are generally provided with absorbent nenbers to

receive and retain body |iquids, h_a bent nepbers frequently
conprise fibrous web structur %ﬁ%ﬁ"?ﬂﬁg
JHABSORBE
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absorbent nenbers nust quickly acquire body liquids into the structure from
the point of application and subfiELDOF THE INVERNTIGNt he body |i quids

wi thin and t hroughout the absorbent nenber to provi de maxi mumliquid
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1iquid throughoﬁtfl&h@%mfﬁrmfﬁgnbﬂmusefdl_-h_ and thickness of the absorbent

menber. These prior attenpts g Qui ES onN! Y prevent the

| ower density area from caqll apstng upon 1ise 10S, destroying the void
space of the lower densit ﬁ%"é‘&e'&tndafg@!ﬁﬁ ft$'~|'f§j‘ i AS| disrasaple odigpees.t iadult
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utilizing these l.avers or zones are also:.linite he Limited integface
area between thgv'ﬁlyg#?sfrﬁheﬁ'g\ﬂqﬁ@ﬁgﬁ 3"26?\%%‘.@1%,%@"\/\3893 ﬁ)@'gﬁvaré‘é‘gbous
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regi ons within anpicias st function pfficiently, the absorbent members must quickly

acquire body liquids into the structure from the point of application and
subsequently distribute the body liquids within and throughout the
absorbent member to provide maximum liquid containment.

o Prior attempts to distribute the liquid within and
throughout the absorbent me'mber haveffrequently utilized continuous
fibrous wicking layers or wicking zones within the absorbent member,
having a higher density than the remainder of the absorbent member.
These layers tend to wick fiuid only in the one wicking layer and do not
fully distribute the liquid throughout the entire length, width and
thickness of the absorbent member. These prior attempts also did not
always adequately prevent the lower density area from collapsing upon

 itself thus destroying the void space of the lower density area and
resulting in low fluid acquisition rates and poor containment. The
acquisition rates of absorbent members utilizing these layers or zones
" are also limited by the limited interface area between the high and low
density zones. ' |
- Thus, it would be advantageous to provide an absorbent
member that fully distributes liquid within itself, that maintains open
‘acquisition area for repeated insults of body exudate and that provides
increased interface area between high and low density regions within
the absorbent member. u




-2 - Wﬁ’ THE | NVENTI ON The present invention is directed to

| mprove Libsorbent cores of absorbent articles sucRCAYSHSMR42G s,

sani tary napkins and incontinence pads. ~ According to the present

i nvention, an absorbent nenber for use in an absorbent core is provided
which efficiently acquires and distributeg_body fluid throughout its entire
structure and which maintains open acquisition area for repeated insults of
body fluid. The absorbent menber conprises an absorbent nmedi umincluding a
| ow density fibrous mediumand a plurality of absorbent strips having a

hi gher density than the absorbent - nmedi.um and which are distributed

t hroughout the absorbent nedi mwmnny be randomy

di stributed or distribut tter .can. be_ c ri.sed of an paper,
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DESCRI PTI ON' OF o/ igh it bsoﬂ?y ﬂ%ﬂﬁﬁouﬁfﬁﬁﬁéorbbﬂi’ ?ﬁﬁdl@ﬁ\ H'hQVéEHb?bent strips__

i nprovenents for 0 ent articl such
Sgﬁi tary - may randomly drstnbutedo or arstrr}:utea h a pattern and can be

compnsed of any paper, tissue or nonwoven or a laminate of paper and
superabsorbents. The. strips preferably have a width of between about
0.125 inches to abqut 0.75 mche_s_, ‘a length preferably of between
about one inch to about 2.5 inches and a thickness of less than about
0.075 inches.
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Fig. 1 is a plan view of a preferred absorbent member of

the present invention;
~ Fig. 2is a schematrc cross-sectronal view taken generally

along line 2-2 of Fig. 1; :

Fig. 3 is a schematrc cross-sectlonal view of a further
embodiment of the absorbent member of the present mventlon,

Fig. 4 is a schematlc cross-sectional view of a third
embodiment of the absorbent member of the present invention; and

Fig. is,' a perspective p_Ian'\_ri__ew part_iany'in cross section
of a disposable absorbent article utilizing o_ne embodiment of the
present invention.
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The present mventron provrdes improvements for

absorbent members for us in absorbent articles such as sanitary
napkins, drapers and incontinence pads. These absorbent members are



napkins, di aEers and inconti nence pads. These absorbent nenbers are - 3-
pr ef erabl 9815 bot h acquire body fluid into an absor be®CTmsobers2end
transmt (or wick) the acquired fluid rapidly throughout the absorbent
nenber. -Absorbent menbers of the present invention acconplish both of the
these functions by being conprised of a plugalitfy of ‘higher density
absorbent strips distributed throughout the length, width and thickness of
a | ower density absorbent fibrous nedium The |ower density fibrous medium’
of the present invention has a relatively open fibrous network having a
great deal of vdraferphlyeabimita bptbhacawise hadye fiyid dogo éas§b§@r@sn§|membe0f
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must usual |y
greatly reduced which, as discussed below, can result in failure or
leakage. - .

The absorbent strips of the present invention have a higher
density than the absorbent fibrous medium. ~This density difference
creates a capillary gradient difference and a capillary force gradient
between the absorbent strips and the fibrous med:. m. This force

- gradient tends to rapidly draw already acquired fluid from the fibrous
medium into the absorbent strips which then deliver or wick the fluid in
the x-y direction to the other portions of the absorbent member. As
discussed in greater detail below, this rapid transmission maintains
open void space or acquisition area by removing the already acquired
fluids from the fibers of the absorbent fibrous medium before the fibers
can collapsa upon themselves from the weight of the acquired fluid.

' As discussed above, to have a capillary gradient necessary
for fluid transmission between the fibrous medium and the absorbent
strips, the absorbent strips must have a higher density and must usually
have a higher basis Weight than the absorbent fibrous medium. The
density of the absorbent strips can range between about 0.05 g/cm?® to
about 0.35 g/cm?®, preferably from about 0.10 g/cm® to about 0.25
g/cm®. The basis weight of the absorbent strips can range between
about 0.015 grams per square inch to about 0.256 grams per square



have a hi gher basis weight than the absorbent fi brous nmedi um The density
of the aB@b?sﬁéPﬂl strips can range between about 0.05 [err PCEESA¥®4R6 0. 35
[err], preferably fromabout 0.10 [err] to about 0.25 [err]. The basis
wei ght of the absorbent strips can range between about 0.015 grans per
square inch to about 0.25 granms per squarg_ -4- inch and preferably from
about 0.025 grans per square inch to about 0.15 granms per square inch. The
density of the fibrous nedi um whi ch nust be | ower than the absorbent
strips, can range between about 0.0 S%errézjt,o about 0.25 [err], or
preferably bet B andopreferably from aboys § [GERS. P& &AW iInchetqi@bobt t he
fibrous nmedi umQ.g5ogramisipey spgarecinchabout 0. 05 grans per square inch to
about 0.25 grams per squ 1N The or.bent
conprised of the |ower dg'r f’?g?% Agug‘%nﬁg%ﬁ?fi'{]ﬁ‘é %F“E&E@ﬁ?‘”a’
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absor bent rrenber a that t| Q densit any
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t hi ckness of tlis lolaser tear thbrdéﬁsm&mf the witkingestripsf theedemsity kfnthe
member and the fﬁ:’%ﬁg bﬁl%quﬁ bt‘h?l!? éi‘?é"ﬂ%”ﬁ%ﬁf’"tﬂaﬁ the density of the wicking
strips.. Density of the absorbent member at any givén location is
determined by measuring the basis weight of the absorbent member at
that location and dividing by the thickness of the absorbent member.

For example, a given area or.a portion of the absorbent
member may be cut from the absorbent member and weighed to
determine its basis weight and then divided by its thickness to
determine the absorbent member density at that location. The density
of the absorbent member at that location should be less than the
density of any absorbent strip found in that portion of the absorbent
member.

The thickness of the absorbent strips, and the thickness of
the absorbent member and the absorbent fibrous medium needed to
determine densities are determined by using any conventional gauge
with a confining pressure of 32 grams per 0.78 square inches. An
especially useful caliper gauge is the "Linear Gauge Sensor" model No.
656503 made by ONO SOKKI of Japan having a one inch diameter
circular foot. - : :

Since, the absorbent strips are distributed throughout the
x, vy and z directions within the absorbent fibrous medium, the
absorbent member can efficiently distribute fluid throughout its entire
depth, width and length. For maximum fluid distribution throughout the



determ ne e@#ﬁ es are determ ned by using any conventional gauge with a
confi ni ng of 32 grans per 0.78 square inches. An SETEIOPT426 usef ul
cal i per gauge is the "Linear Gauge Sensor” nmodel No. 65503 nmade by ONO
SCKKI of Japan having a one inch dianmeter circular foot. Since, the
absorbent strips are distributed throughoutgthe x,..y and z directions
within the absorbent fibrous nmedium the absorbent menber can efficiently
distribute fluid throughout: ItS entire depth w dt-h and | ength. For maxi mum
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- Though some contact or overlap is preferred between the
absorbent strips for fiuid transmission, it is preferred that this contact
‘be kept to a reasonable minimum. This minimum absorbent strip
contact or overlap allows the maximum surface area of the absorbent
strips to be exposed to and in contact with the fibrous absorbent
medium, as most of the surface area of the absorbent strips is in
contact with the fibrous medium rather than covered and in contact
with other absorbent strips. Due to the capillary gradient between the
fibrous medium and the absorbent strips, this maximum absorbent strip
surface area contact or interface provides rapid transmission of

" acquired fluid to the absorbent strips from the fibrous medium
_surrounding all four nearly completely exposed (top, bottom, and side)
surfaces of the absorbent strips. In addition, this rapid transmission is
enhanced since a plurality of absorbent strips are distributed throughout
the fibrous medium. - Acquired fluid in a given area of the fibrous

- medium would be drained by several, rather than one, of these
absorbent strips in that area. This rapid transmission helps maintain

~ open acquisition area and prevents the fibrous medium (or capillary
walls) from having time to collapse upon itself due to the'weight of the
 absorbed body fluid. If the capillaries collapse, fluid which would



W th othﬁéaabsorbent strips. Due to the capillary gradient between the
fibrous d t'he absorbent strips, this maxi num abs®CF8is95/6%426 p
surface area contact or interface provides rapid transm ssion of acquired
fluid to the absorbent strips fromthe fibrous medi um surrounding all four
nearly conpl etely exposed (top, bottom ggg side) surfaces of the absorbent
strips. In addition, this rapid transm ssion is enhanced since a plurality
of absorbent strips are distributed throughout the fibrous nmedium Acquired
fluid in a given area of the fibrous nedium would be drained by several,
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U.S. Patent Nocolapse3 b'ecausmtbeylaremlﬁ ol tesilien? andoeesist collapse. Such
fibers include polyester, polyproleene,. nylon or copolymers of the
above. These fibers also include modified cellulose fibers such as
disclosed in U.S. Patent No. 5,183,707 which issued February 2, 1993
to Herron et. al. and which is incorporated herein by reference.

- The lower density fibrous medium can also include
superabsorbents to enhance total absorbency. .

The higher density absorbent strips of the present.
invention can be comprised of almost any material, including
nonwovens, tissue or paper which can each further h_ave__wet and dry
strength resins and a basis weight of between about 0.010 grams per
square inch to about 0.30 grams per square inch, preferably between
about 0.03 grams per square inch to about 0.10 grams per square inch.

The absorbent strips can also contain value added particles
for absorbency or other purposes. These materials include fibrous or
granular superabsorbents (sometimes referred to as _hydrogel-formin_g
polymers), odor control materials or desiccants. To entrap these value

" added materials, the absorbent strips can optionally have a laminar
construction. - For example, the .absorbent strip can preferably be a
tissue laminate comprised of a top tissue layer, a bottom tissue layer,
and value added particles disposed between the two tissue layers, and



to Herron‘ﬁ. al . and which is incorporated herein by reference. The | ower
density fiMOUE%%edi um can al so include superabsorbents to RGTASIST4261 o
absorbency. The higher density absorbent strips of the present invention
can be conprised of alnpst any material, including nonwovens, tissue or
paper which can each further have wet and_gry strength resins and a basis
wei ght of between about 0.010 grams per square inch to about 0.30 grans per
~square inch, preferably between about 0.03 grans per square inch to about
0.10 granms per square inch. The absorbent strips can al so contajn val ye
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feet airlaid tidand soithin ac2ply@roguct as Bowaty® papeniewgisi have bepmdoyrd
3000 square feettovgg{,gwj téfppue manufactured by Procter & Gamble Co. (and -

. u .
SRR MW e o N e RO
SSESI t Vek a NorsepisRAE/ 8 AGNPréssifte Benmsities, tayiatexr type or lamy other type
-adhesive known to,the khown to 56 &7V Thdl S6hédiVe G7Y 8hbA rtainBRstémeric
elements if desired. Adhesive type 2158 manufactured by Findley
Adhesives, Inc. of Wauwatosa, Wisconsin has been found very useful.
The superabsorbent materials entrapped in the laminate are
comprised of substantially’ water-insoluble inorganic or organic
compounds capable of absorbing ten times or more of their own weight
in fluids and retaining these fluids under pressure. The superabsorbents
can be in the form of fibers, spheres, particle, bits of film or webs.
Superabsorbents, or hydrogel-forming polymers, as disclosed in U.S.
Patent Reissue No. 32,649 to Brandt et al., and incorporated herein by
reference, are useful superabsorbents. Nalco 1180 aiso has been
found to be a suitable superabsorbent. The value added particles can
comprise up to about 99 percent by weight of the absorbent strips,
preferably less than 67 percent by weight and most preferably 33-50
percent by weight. ' ' ' '
. Absorbent strips useful in practicing the invention have a
| variety- of dimensions. The strips have a length to width ratio of at
least about 4:1 and preferably at least about 10:1. The absorbent
 strips can have a length from between about 0.50 inches up to about
the length of the absorbent member. Preferably, the length ranges
between about 1 inch to a length less than the width of the absorbent
member usually less than about 2.5 inches in the case of sanitary



elenments if desired. Adhesive type 2158 manufactured by Findl ey Adhesives,
| nc. of WR9YH3I08ta, W sconsin has been found very useful . PORUSISP26bsor bent
materials entrapped in the |am nate are conprised of substantially

wat er -insol ubl e i norganic or organic conpounds capable of absorbing ten
times or nore of their own weight in fluigds and retaining these fluids
under pressure. The superabsorbents can Be in the formof fibers, spher es,
particle, bits of filmor webs. Superabsorbents, or hydrogel - f or ni ng

pol ymers, as di sclosed in US Patent Reiss No. 32,649 tQ Brandt et al.
and i ncor por at@@kifs: eil heb‘Q"drth%fr@!‘Pc%t"pér%a’hgéftlﬂt%‘i?ﬁ'e?ﬁ%bpb@\ﬂ%c hes\i co 1
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i nches. The thi ness ps can be bet ween .
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(y direction) inéludes albstheneddy planes throughout the depth of the absorbent
member. A point on the x/y projected plane area is considered covered
if any point along a line normal to the top x/y surface of the absorbent
member comes in contact with an absorbent strip.

In addition to having x/y direction absorbent strip
coverage, it is also preferred that ‘a majority of the absorbent strips
each be within an. absorbent strip. width ("w") distance of another
absorbent strip in the x/y projected plane area. If the width of two
absorbent strips differ, w equals the width of the narrower strip. A first
absorbent strip is within an absorbent strip width of another absorbent
strip in the x/y projected plane area, . if along any x/y plane a
pefpendicular line is extended in the z direction that is not greater than
a distance of w away from any edge of the first absorbent strip and

comes in contact with another absorbent strlp This placement of the
absorbent strips allows fluid to be quickly acqunred and dispersed
throughout the entire absorbent member. _

The absorbent strips are not only dlstrlbuted throughout
the width and length of the absorbent member but are also distributed
throughout the thickness of the absorbent member as well. It is
preferred, however, that a layer in the z direction closest to the body-
facing surface (i.e. the surface that wnll first encounter body ﬂuld) of



menber . To fully distribute the acquired f|UId t hroughout the absorbent
menber, itWPISP08 erred that at least fifty percent of the RET/USYSO7436t ed
pl ane area be covered by absorbent strips. The "x/y projected plane" .
includes all the x/y planes throughout the depth of the absorbent nenber. A
point on the x/y projected plane area is cogsidered covered if any point
along a line normal to the top x/y surface of the absorbent nenber cones in
contact with an absorbent strip. In addition to having x/y dlrectlon
absorbent strip coverage, it is also preferred that a mpjority
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dusting layer. Having no absor St I ps dﬁ surface, of
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absor bent nenber af ambsaamtple; (!"“Fosmlﬂ@’é&aqq'?t'ﬁe Y&?‘Fﬂt@%?sﬂé"ﬁt body
the absorbent meffd feetérmnain onC g Qﬁbshﬁtyoﬁfaﬁ labsbitmntr anlichs iorycalseonhent
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absor bent nenber .absorbentsmamber. i Eitherdsitudtiondcauses discomfort to the wearer.

As discussed -in further detail below and as seen in the
figures, the absorbent strips can be randomly distributed,
homogeneously distributed “or dlstnbuted in predatermmed patterns
'throughout the x, yand z directions.

Figs. 1-5 show various embodiments of the present
invention. As seen in Figs. 1 and 2, an absorbent member 10 of the
present invention is provided comprising a plurality of absorbent strips
12 randomly distributed throughout an absorbent fibrous medium 14.
The absorbent strips 12 are distributed throughout the entire x, y, z
directions of the absorbent member 10.
| In addition to the homogenous random placement of the
absorbent strips 12 in the absorbent member .10, as shown in Figs. 1-2,
the absorbent strips may also be arranged in a predetermined pattern
within the absorbent member. As seen in Fig. 3, an alternative |
absorbent member 310 of the present invention is provided which
includes absorbent strips 312 distributed in a fibrous medium 314 in a
predetermined "V" pattern. As seen in Fig. 3, the absorbent strips
312A and 312B closest to the top or body facing surface 340 of the
absorbent member 310 are closest to the longitudinal edges 342 and
344 of the absorbent member 310. Progressing down away from the



was deposited directly over a higher density absorbent strip with little
voi d spX¥@95/3¢81 f | ui d woul d take | onger to be acquired t RET/UPSAER6SI t ed
over the | ower density fibrous medi umwhich has a | arger anount of void
space. |f the absorbent menber makes up the absorbent core of an absorbent
article, this slower acquisition may caugg. deposited body fluid to remain
on the topsheet of an absorbent article or cause the topsheet to be rewet
fromthe fluid on the body surface of the absorbent nenber. Either
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.menber 310. Tﬁoé”'ﬂgt?‘é? h%%ag%es a large acquisition zone

As seen in Fig. 4, another alternative embodiment of the

present invention is provided. An absorbent member 410 is prowded
where the absorbent strips 412 are distributed in an absorbent fibrous
medium 414 in an inverted V pattern. As seen in Fig. 4, the absorbent
sfrips 412A and 412B closest to the top surface 440 of the absorbent
member 410 are closest to the center of the width of the absorbent
member 410 and furthest away from the longitudinal sides 442 and
444 of the absorbent member 410. As one moves from the top or
body-facing surface 440 to the bottom surfai:e 446 of the absorbent
member 410, the absorbent strips are placed closer to the longitudinal
edges 442 and 444 of the absorbent member 410. The absorbent
strips 412C and 412D closest to the bottom surface 446 are also
closest to the longitudinal edges 442 an_d_444, This pattern is designed
to provide continued wicking of medium to light fluid insuits and an
occasional heavy fiuid insult. The medium to light fluid insult enters the
core through the low density fibrous medium closest to the absorbent
strips 412A and 412B which quickly drain the fibrous medium to keep
the absorbent member ready for the next insult. If a heavy fluid insult
occurs, the fluid. that does not have the time to be dfamed by strips
412A and 41 28 will cascade down through another pomon of the low



for insults fromheavy fluid flow users. The fluid easily enters into the

| ow densiwygﬁpﬁqs&us medi um 314 above the hi gher density ab®CTA898073262
strips and quickly flows to the bottom of the absorbent nenber 310 under
capillary control contacting some of the absorbent strips 312 on the way
down through the pad. At this point- it comes into contact with other
absorbent strips 312C and 312D near the Cent'er of ‘the bottom surface of the
absor bent nmenber 310 which continue to drain the l.ow density fibrous nedium
314 nmaking roomfor the next fluid insult. This pattern al so provides
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bottom surface 446 are alzg giosest, to, the 1.ongi tudinal edges 442 and 444.
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fluid insults asgperabsorberitenalBotieathe aimouhti and! typeTbe supbrabedrbeht Wain
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-11- density fi 5 8@ ZginegHpna 1t js@refecreds tat the Strine \lesastier the body
facing surface contain superabsorbents that absorb and swell slowly
and that the strips -fu'rthest' from the body-facing surface have fast
~absorbency rates. It is believed that this type of z gradient
superabsorbent variaﬁdﬁ will _allow a fluid to rapidly be acquired into
the thickness of the absorbent members and prevent the area near the
body-facing surface from remaining wet. For example, it is preferred
that the absorbent Strips located in upper half of the z direction
thickness contain supe'rabsofb'e:nt's"'that are able to absorb exudate at
such a rate that they reach at least about 80% of -their Capacity no
faster than 120 seconds such as the superabsorbent sold under Nalco
1180 brand name. It is also preferred that the absorbent strips in the
bottom half of the z direction thickness contain superabsorbents that
absorb exudates at such é}até that they reach at least 80% of their
_capacity in less than 60 seconds, preferably less than 45 seconds, such
_as' superabsorbents sold under the Fibersorb SA7200 brand name
(formerly manufactured ' by Arco’ Chemical Co. of Newton Square,
Penn.). A suitable method for the percent rate of capacity is described
_in allowed U.S. Patent Application Serial No. 07/637,090 filed by Noel,
et al. on January _'3,'_' 1991 .(PCT"_ International Publication No. WO
92/1 1830) publish_ed'on July 23, 1992, w_hich is incorporated herein by
reference. o



absorbent strl s which will drain the fibrous nmedium414. Al so, as seen in
Figs. 2-WOS50815, 26 326, 426, bottom 28, 328, 428 and EFGUSHMTA, 330,
332, 430, 432 surfaces of the absorbent strips 12, 312, 412 are all exposed
to the low density fibrous nmedium 14, 314, 414. As di scussed above this
maxi mum surface area exposure allows rapightransm ssion of acquired fluid
fromthe fibrous nmedium 14, 314, 414 on all four sides.of the absorbent
strips 12, 312, 412 which maintain open ach|S|t|on area. As discussed

above, the absorbent st t : h
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S descrlqbed [ rﬁpps mﬁéﬂﬁgbt‘gé erﬁ%ﬁ%ﬁ?g%éerl a sﬁﬁ’érﬁb%%r?%ggé f| I ed
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particles. As seen in Flg 4, superabsorbent particles 422 are
distributed in a near uniform dlstnbutlon throughout the thickness of
the absorbent member 410. Whlle, as seen in Fig. 3, a top layer 350
of the absorbent member 310 has a low loading of superabsorbent
partlcles 322 in the fibrous medium 314 and a bottom layer 352 has a
heavier or more dense Ioadrng of superabsorbent particles 322. The
basis weight of the superabsorbents in the top . layer 350 can range
between’ about 0.01 grams per square mch to about O. 035 grams per
square inch. The_ba_sls .,werght of the superabsorbents in the bottom
layer 352 can range between aboi.rt 0.02 grams per square inch to
about 0.070 grams per square inch. |
As seen in Fig. 5, an absorbent article 500, a sanitary
napkin, which utrlrzes the absorbent members of the present invention
is provided. The absorbent artlcle 500 contarns a liquid pervious
topsheet 502 jorned to a liquid |mpervrous backsheet 504. Disposed
between the topsheet 502 and backsheet 504 is an absorbent member
510 of the present mventron As seen in Frg 5, the absorbent member
510 has absorbent strlps 512 randomly distributed in an absorbent
fibrous medrum 514 srmllar to the distribution shown in Frgs 1-2.



-12- For t%,ggﬁ@lreasons, I f the amount of superabsorbent varies betweens
strips, it shou vary in the z direction with strips cont aFﬁF’ﬁ’é’ﬁ’Wézq owest
I oadi ng of superabsorbents near the body facing surface and strips

cont ai ni ng the highest |oading of superabsorbency furthest away from the
body facing surface. - If the .anount of supexmbsorbent varies between
strips, it is preferred that the strips in the top half of the z direction
t hi ckness between the body facing surface and the m.ddle of the thickness

of the absorbent menber, cqitaidh H.plg@/.\gﬁ;npﬁigg[)soﬂgg& E}?rﬁﬁ]tz.ﬁgfmﬁﬁé%}s of
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no super absor be enin'Fig. 4, superabsorbent particles
422 are distributed in a ndhe abgsorbent memmbens,of the presengliovention may aksoess
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t he absorbent nenbe a |low loading of supejabsorbent particle
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dense | oadi ng of padger absorbent particles 322. The basis weight of the
super absorbents in the top,layer,.350 can range. bet n_apoyt .0.0 rans. per
square inch to about O. 035"braﬁf{>d'§%'? -s'i?ualpéo‘ﬂﬁm. # éc'Bﬁgi 3“0@. g‘#fgtﬂur{f‘ﬂg
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absorbent article 500, a sanitary napkin L )
menbers of the pFeBsistingn@Enenlyh waod: gulpidiuff withoyt sabsarhent, strigse sbor

contains a |iqui dxariplé,Oals absariEitimbMber Congidting 6f & ifibrods nailr 6f Svood
backsheet 504. DigRonter Rah'Setbrbast sORN Ehpnosd 31% RATKSHETavidd top 4
bottom tissue layer with superabsorbent there between randomly
distributed in the woodpulp had higher tensile strerigths than a fluff

alone absorbent members. | _
While pa:rticular' embodiments of the present invention
have been illustrated and described, it would be obvious to those skilled
_in the art that various other changes and modifications can be made
without departing from the spirit- and scope of the invention. It is
therefore intended to cover in the appended claims all such changes

and modifications that are within the scope of this invention.



510 of the present invention. As seen in Fig. 5, the absorbent nenber 510

has absSYOEYRAS0R | 5s 512 randenty—distributed in an absoPSEASISHMROUS
medi um 514 simlar to the distribution shown in Figs. 1-2. -13- As seen
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contain no absorbeht Strips but only the | ower
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. W thout departing fromthe spirit and scope of the invention. It is
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said absorbent strips having a. higher denéity than said absorbent
member, preferably a density of from 0.10 g/cm3 to 0.25 g/cm3,

said absorbent strips 'préf_e’rably'having a length of from 25.4 mm
(1 inch) to 63.6 mm (2.5 inches), a width of from 3.1756 mm
(0.125 inches) to 19.05 mm (0.75 inches), and a thickness of
from 0.0254 mm (0.001 inches) to 3.175 mm (0.125 inches),

said absorbent _strips preferably having a basis weight of from
16.5 g/m2 (0.010 grams per square inch) to 465 g/m2 (0.30
grams per square inch), . ' '

said absorbent strips being distributed throughout said absorbent

-~ medium, preferably wherein the majority of said absorbent strips
are in physical contact with at least one other said absorbent
strip, at least 50% of the x/y prbjected plane area is covered by
said absorbent strips, and the majority of said absorbent strips
are within one absorbent strip width of another said absorbent
strip in said x/y projected plane, '

said absorbent strips comprising a material selected from the
group consisting of paper, tissue and nonwoven materials, said
absorbent strips preferably comprising paper and
superabsorbents, wherein said superabsorbents comprise up to
‘50 percent by weight of said absorbent strips and said absorbent

This Sheet Has Been Reﬂlace




iS by wei ght of said absorbent strips said absor bent strips conprise a
| ani nat e ¥P %A Wlpaper and sai d superabsorbents. 8. An abs® S5I7426 c| e

gonprising a fluid pnami a fluid inpervious backsheet, and an
absor bent _cor.'e.j'di"'spommgm”\mn Fﬂl!t opsheet and sai‘d @gﬁsheet, S
3 3EEN
kin

absorbent core having*a density and«Conpri $6ng: an abs “medi um
conprising a fist fibrous network and a plurality:.of w qnﬂah‘\b‘su ]
di stributed throughatipg | cogiphisew dt h lamitthtbhi oknessidof puped ABAAT DBRIG
medi um each strip ¢ rl.sin second fibrous network having a density

hi gher than the denﬁ%rﬁsqrﬁgmsorbent core and conprising a nmateri al

sel ected fromthe group consisting of paper, tissue and nonwoven nmaterials,
nore than hal f %f sainl ahisordens stripifos useiingn abporhent ahember achanaictdrizid

| east one ot her sai qn:}hﬁ{‘kﬂﬂ ﬁib!%lﬁmﬁéﬂ d strips being present in an
e ui d.

anount sufficient to Iver ac_ros's_ an x/y projected plane area
wherein said x/y projecte |l ane is defined by a line oriented in a
direction "x" al ong 4&%"?'gﬁ8t%58fb?'ﬁe5té'ﬂsﬁ‘ﬂﬁﬂta lenath offram 2Re4 spmetangd i n
a di rlect i ]gn IY al ogg ihdle) 10 @305 ahni (2 5aiehebsnd _wmtw-of%rgﬁhs.ﬁb?%hﬁm.zsw
article of claim12, rei i & absor L SLrips _conprise up.to

percent by wei ght of’x\g‘i?sg @’Digr@%ﬁﬁi&&?& bo4 ef?{eaa %ﬁtog?"{q"&aﬁa%"’
clai m 12 wher ei n sairanf {(Q.901f inbhes)sta 8t 1WHS o bl 26cinchesk ramd a dwisﬁvtaﬂd
fromthe group consigdin ] i 3S | | Lije
wood pul p fiber and fﬁrﬁ;’?(‘t g'r_fg g[%r e{cﬁjb?%ﬁ.&ﬁﬁmé %ﬂégﬁgggijag{r}?{i@? edPS?eqéf’h’i m
14 wherein said | owCOERASING £ MAtELAL Seleatashfrom maper ctiapue o8 nonwoven
super absorbents. 12.matbfRI Haviid a'basis tweight Wt frbA msl@o%gpf%fg' pms

absorbent strips have a density fro bout's0. 10 [err] t ( err],
a length of between %dﬁ“%ﬁé"%/mcw ?ﬁas&n? @:goigfé peq, sguakeningh) psaifkeen
bout 0.125 i nchesbt @bzbrbent0. &rip ncinese apcbferaﬁlvckaeﬂmrisin@?tmf t i’iw 16
0.001 inches to abo | es. . icle af claim
wherein said absor b&?’#‘) Qgétr?sliﬁbgr'g ér_wg%?ﬂgslﬂabggﬁgﬁggwt%fg%'@?ﬂé%n”%b‘(?ut
0.010 grans per squd@peresntthy asight of seidjabserbest stups: andi said.absorberfhe
absorbent. article ofgfpgl nh&ﬁ,pmgr elgh _qﬁhﬂ,ﬁgsoblpengaiaz gl@@eporrgﬁaseggﬂper

and superabsorbents, sald superabsorbents conprise up per cent
wei ght of said absorSYP8faRSArPRALS. s d absorbent strips conprise a |am nate
of said paper and said '

An absorbent article comprising a fluid pervious topsheet, a fluid

impervious backsheet and an absorbent core disposed between
said topsheet and said backsheet, said absorbent core comprising
a low density absorbent medium comprising a fibrous material,
said absorbent article characterized in. that said absorbent core
further comprises:

absorbent strips, preferably comprising up to 50 percent by
weight of said absorbent member, '

said absorbent strips having a higher density than said absorbent
‘member, preferably a density of from 0.10 g/cm?3 to 0.25 g/cms3,

said absorbent strips preferably having a length of from 25.4 mm
(1 inch) to 63.5 mm (2.5 inches), a width of from 3.175 mm
(0.125 inches) to 19.05 mm (0.75 inches), and a thickness of
from 0.0254 mm (0.001 inches) to 3.175 mm (0.125 inches),

: This Sheet Has Been

i



super absor bent s. Mmt menber for use in an absorbent
core, saV@%4BRsWibent density and conpri si RGIUSSAG4s0r bent

medi um conprising a mﬁwﬁﬂlm IW work and a plurality of wcking strips
di stributed thr ough , and t hi cknes f
medi um each strip conprising a second fi Rsous netw? I E"ﬁgf*ﬁéﬁgm

hi gher than the density of the absorbent menber and |canpr E EDmat er ffal

sel ected fromthe géawpawsbﬁf 's@ﬂp@fprﬁféﬁbi 1h'a$ aaaﬂsaowwgziﬁ“ a'S’
nore than half of S‘Elli\% Qg 6‘{ J)S bei n hy&gf cont act gl

| east one ot her sai @Zth t é) rams ge e%ﬂ#‘l repnFEb n46pby g &Q}t3@d
pl ane area bei ng coyranesipey sqaare inchki ng strips wherein sai d x/y pr oj ect ed
plane is defined by a line oriented in a direction "x" along the | ength of

t he absorbent nmenb j ed . i 0 wi dt h
of the absorbent rrggrﬁ) %sﬁﬁrée&teﬁﬂws%'ﬁg #'gggﬁ“&b ké"?ré]h s"ﬁr?%é 33%%@ W thin
the wicking strip vnadivras peaferably whereinitbeimajosity iqf $aid satisoriaent ptrlnsect ed
plane. 16. An absojrgep p?a%idé'l SITRABE Ivswgatauédsw&@eambplr%

fluid inpervious topsheet ervj ous r%ent

|
core di sposed bet Hpséltde?ﬂp§ﬁe’%t°f;%8 X/Y; projegtedrrlane axapdsmemém core
Pa\él ng a densi Ly arstncmwarﬁlemmtm ahs@krthenhajmtlyugf @ai@?b%bﬂﬁhn;t Etripst h
i brous net wor a pluralit wi ckin LiPS di stributed throughout a
| ength, width, andnﬂqﬂl 8&% 1 O %E 'EPeéﬁ 'ﬁrig’n f'rﬂﬁloﬁrﬁ eh & aﬁ’%%?f%?‘i si ng
a second fi brous nestriprik Smwrgpaometeﬂ plane; gher than the density of the
absorbent core and conprising a naterial selected fromthe group consisting

of paper, tissue angig sanfmétabsaéémpﬁgg@tfahaﬁa ié&eagadfeab?kfngg (

strips being in physical contact wt one er sal
~strip, and at Ieastg"QB% B‘P"-’dﬁt'W;P pPapeL:t dssue and @9‘&‘&°Uﬁn§aﬁtﬁfﬁbsosgdnt

core being covered ghsotbent W cgtnpg st prmramerebamsd-. l'y papudrect egdpl ane
is defined by a |ine orient

n dir.ecti %s e length of the
absorbent core and SWAEaRs Epgtﬁ eH’r\eﬁe'Q 5?'8e§'t'?%’ﬁ Q%tﬁnﬁmf'ﬂ S8 YR HOof
the absorbent cor e,50npeecantdoy iveight of saidi absatbieny sttips andbssid gbsortent one
wi cking strip widtfyahsangbRiprissdl & WiigHhrtteSt o P saasa'p%pééy BAd) eghigd

pl ane.
superabsorbents.

This Sheet Has Been Remla

D




