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FI ELD OF THE- | RRASNSFION The present invention relates to absorbent

structures useful in absorbent articles ;such as diapers, incontinent
briefs, training pants, diaper holders and |iners, sanitary hygi ene
garnents, and the like. Mdre particularly, the invention relates to .
absor bent st ruct ur RBSORBENITARTICEES:PROVIDINGHMPROY EDIT VREN WET and confort
when dry and particularly when wetted with bodily fluids.

BACKGROUND OF THE | NVENTI ON I nfants and ot her incontinent

i ndi vidual s wear absorbent articles such as di apers to absorb and retain
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Di aper”, |sswbehWetteIBtyﬂlthocﬂvfMd$uary 14, 1975, describes an elastic |eg cuff
di sposabl e di aper whi ch has achi eved w de acceptance and commer ci al

success. Many di aper designs are relatively wi de and bul ky, when
dry and particul arly when m@&ﬁﬂd@i@@%&@ﬂﬁ&irticl e that fits
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significant MegeEr §“$?’°‘Bl§'%‘?’ Srgafments ¢ pigg-p, }sagsa'bggq %c gs”
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article that 2f6|1t5§ eintltleJ]'%lspo b?e B.aSér" Fs(s:Lt]edr to%u(rjw@ar\\lvg'r?cfI B Bn January 31, 1967,
describes a disposable diaper which has achieved wide acceptance and commercial
success. U.S. Patent 3,860,003, entitied "Contractable Side Portions For Disposable
Diaper”, issued to Buell on January 14, 1975, describes an elastic leg cuff disposable

diaper which has achieved wide acceptance and commercial success.

Many diaper designs are relatively wide and bulky, when dry and particularly
when wet, in the region of the article that fits between the legs of the wearer. This
results in a certain level of discomfort to the wearer, as these diapers tend to bunch
when womn. In an effort to address wearer discomfort, U.S. Patent 4,610,678 (Weisman
et al.) describes diapers comprising densified cores that are thinner in this region than
were prior designs. Nonetheless, even these articles store significant levels of absorbed
- fluids in the discharge region of the article. This discharge region is positioned within the
portion of the article that fits in the wearer's crotch region when worn.

Since prior absorbent articles do not effectively distribute fiuid, these articles are
typically designed to store significant quantities of fiuid in the crotch region of the diaper.




Since prior absorbent articles do not effectively distribute fluid, these
articles are typically designed to store significant quantities of fluid
in the crotch region of the diaper. WO 99/ 55264
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i ncreasingly bulky and therefore tends to be nore unconfortable for the
wearer. See, for exanple, U S. Patent No. 5,098,423 to Pieniak et al.,

whi ch builds on the disclosure of the Wi snman patent, and describes a | ow
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The structures described therejin show | O\égogf{)ftgﬁl_, nci.es, of t.gle r@t er{cﬁl
usage in the AREANSPEN) OF- Slwersr. thR SOt EIaNSS0 8L IR ARORENL RSP IE PR gher
capacity in idyonC Mistbsults i extedsiailk, thickeedsheredl rédueingaheséonifery adifit. whiint hough
it Is point e(a_{ out in Uécg\ﬁ 990% g%? t hat the superabsorbent material does
absorb some MEATHGE s weted Wi jody i1 i 7ed therein that the Iiquid pick up
further away formof the loading area is still significantly reduced. In
addition, the Several attempts have been made to provide articles, such as diapers, with
increased storage capacity outside of the crotch region. US-A-4,994,037 (Bernardin, et
al.) discloses diapers with absorbent core designs comprising superabsorbent material
located in either one or both waist regions of the absorbent core. The structures
described therein show low efficiencies of the material usage in the waist regions of the
article, because of substantially higher capacity in the crotch region than in either of the
waist regions. Although it is pointed out in US-A-4,994,037, that the superabsorbent
material does absorb some liquid, it is not recognized therein that the liquid pick up
-further away form of the loading area is still significantly reduced. In addition, the
reference describes the use of fluff components, especially around the loading region,

which thus inevitably will result in a high rewetting tendency of the article.
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3 Rerd ore woul d be advant ageous to provi de an absor bent

structure that provi des better fit and wekarer confort, even after the
structure is wetted with body fluids. It would be further advant ageous to

provide an absorbent structure which has reduced bulk in the crotch reglon
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It is a further object of the present invention to provide an absorbent structure
that provides improved comfort for the wearer resulting from the structure’'s ability to
readily acquire, distribute and store a significant amount of fluid remote from the crotch

region of the structure.

It is a further object of the present invention to provide absorbent articles which

have low rewet values, thereby providing improved skin dryness.

-+ It is a further object of the present invention to provide articles that more
effectively distribute body exudates such that higher absorbent capacities can be |
achieved even against gravitational forces.

It is a further object of the invention to provide absorbent articles comprising

these absorbent structures.
These and other objects of the present invention will be more readlly ‘apparent

when consrdered in reference to the following description and when taken in conjunction
with the accompanying drawings.
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It is a further object of the invention to provide absorbent articles
conprising these absorbent structures. These and ot her objects of
the present invention will be nore readily apparent when considered in
reference to twedbhssdow ng description and when taken in conPGREBPOA4N t h

t he acconpanyi ng draw ngs.

4 SUMMARY OF* THE | NVENTI ON The present

i nvention provides absorbent structures for inclusion in absorbent articles

such as diapers, incontinent huighary\GrEiE PevENIOR. di aper hol ders and
i ners, fem nine hygi ene garneénts, and the I1Ke, aesigned to rgrovi de
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preferably afftheagice wo tines.

Thus, the absorbent article has an absorbent capacity as determined by the
Whole Article Vertical Wicking test, wherein capacities are determined for segments of
the article positioned in vertical distance away from the folding line of the article, and
wherein the absorbent capacity for a segment at 13.5 cm is at least 0.5 times the
capacity for the segment at O cm, preferably at least 0.75 times, more preferably 1.25,

and most preferably at least two times.

Suitable absorbent articles can also be described by respective calipers at the
crotch, namely by the Saturated Crotch Caliper (SCC), and the Actual Wet Crotch
Caliper (AWCC), which are determined following the Curved Acquisition test method,
whereby the Actual Wet Crotch Caliper is less than the Saturated Crotch Caliper, whilst
the article provides a good rewet performance by exhibiting a Post Curved Acquisition

Rewet Value of less than about 180 mg.

A suitable absorbent article can also be described by comprising an absorbent
core, which has a crotch region and one or more waist regions, whereby the article and
the core have a characteristic crotch point and characteristic waist points positioned just
outside of the crotch regions, whereby the Actual Wet Crotch Caliper as determined
following the Curved Acquisition test method at the crotch point, is less than the Actual
Wet Waist Caliper, as determined following the Curved Acquisition test method at a



Sui t abl e absorbent articles can also be described by respective calipers at
the crotch, nanely by the Saturated Crotch Caliper (SCC), and the Actual
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regi ons, which cgre conprises an acquisition region, a distribution region,
a storage relPSAZ and a storage/rewet barrier means, which is positioned on
the surface of said storage region, which is oriented towards the wearer

during use, and i onpr | sorbent aqel Li erial..
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P y than about 80 mm, preferably less than 70 ¥nm, more preferably less than 50 mm.
Preferably, the article according to the present invention Dry Crotch Caliper of less than

8 mm preferably less than 5§ mm, more preferably less than 3 mm.

When submitting the articles according to the present invention the Curved
Acquisition test, they exhibit an initial acquisition rate of at least 5 ml/sec, preferably of at
least 10 ml/sec, more preferably greater than 15 mi/sec, or a 4™ gush acquisition rate of
at least 0.25 mi/sec, preferably at least 0.50 ml/sec, more preferably at least 1.0 mi/sec.

When submitting articles according to the present invention the Post Curved
Acquisition Collagen Rewet test, they preferably exhibit a value of less than 150 mg,
more preferably less than 100 mg, even more preferably less than 50 mg. For articles
comprising a rewet barrier, the Post Curved Acquisition Collagen Rewet is preferably
less than the Post Curved Acquisition Collagen Rewet of the absorbent article wherein
said rewet barrier region is removed. Preferred materials for the rewet barrier are
superabsorbent gelling materials, hydrogels, or superabsorbents; polymeric foam
material; HIPE based foams, or combinations thereof.



Preferably, the article according to the present invention Dry Crotch
Caliper of less than 8 mmpreferably less than 5 nm nore preferably |ess
than 3 mMm When subnmitting the articles according to the present
i nvention the vBopwssdésAcqui sition test, they exhibit an initi ACTABYMOEILt | on
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di stributi orPfefegibUde%r’mhrtZﬁ%mr‘-'@rEerﬂblwﬂsemamﬂIOf’/ace of the article during
use. The storage region can conprise two separated subregions positioned

I ongi tudinally offset fromeach other. Preferably, the crotch region of the
absorbent articl é Hfthep preferedrarticles mgearding ctapthei PResenit imvention reampaBRfUR 40%

of the totalmaistuteWiper périleaBie tasidReétl Butd ah BRicRIATBRIpHsE R Bbsorbent core
which covers a surface area that is less than 60% of the surface area of the moisture
vapor permeable backsheet in the crotch region, preferably less than 50%, more
preferably less than 25%. The moisture vapor permeable backsheet can comprise
microporous films or laminates, nonwovens, monolithic films or combinations thereof,
such as laminates.

Absorbent article according to the present invention can comprise distribution
material having a liquid flux at 12.4 cm of more than 0.075 g/cm?/sec, preferably more
than 0.1 g/cm?sec, more preferably more than 0.15 g/cm¥sec), when measured
according to the Distribution Material Vertical Wicking test, or which have a time to wick
to 12.4 cm of less than 300 sec. preferably less than 100 sec, more preferably more
than 50 sec when measured according to this test.

Absorbent articles according to the present invention comprise a liquid
distribution material having a Capillary sorption desorption height at 90% of desorbed

capacity of at least 40 cm. Such materials can be fibrous or foamed liquid distribution
materials. .




preferably | ess than 25% nore preferably | ess than 10% A further
preferred article according to the present invention conprises a noisture
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height (CSAH 50) of at least 35 cm.

A preferable ultimate storage material can comprise a polymeric foam material,
preferably derived from high internal phase water-in-oil emulsions, a high surface area
fibers, a hydrogel forming materials, or combinations thereof.

Articles according to the present invention preferably further comprise a feces
management means positioned between the topsheet of the article, which is oriented
towards the wearer during its intended use and the backsheet positioned opposed to the
topsheet, providing for a trans-topsheet capacity of at least 0.2 grams per square inch.
Preferably, the feces management means is a fibrous web, or a web comprising a
backing and a sheet of fibers, which has anchor portions in the backing at spaced
bonding locations and has arcuate portions of the sheet projecting from said backing
between bonding locations, or an apertured formed film.

The topsheet of the article can be an apertured structure, having a liquid pervious
structured carrier with an inner surface oriented towards the interior of the article and an
outer surface oriented toward the skin of the wearer when the article is worn, whereby
the structured carrier has an effective open area of at least about 12 percent and a
plurality of apertures with an effective size greater than 0.1 square millimeters.

~ " Optionally, the outer surface of the structured carrier comprises an effective amount of a



(b) a Capillary Sorption Absorption Capacity at O cm (CSAC 0) of at | east

15 g/ g and a Capillary Sorption Absorption Efficiency at 40 cm ( CSAE
-40) of at |east 55% and/ or (c) a Capillary Sorption Absorption

Hei ght at 50% WO 9t5826¢apacity at O cm absorption hei ghRCY1BEX#4780) of
at least 35 cm A preferable ul timate storage material can

conprise a polyneric foammaterial, preferably derived from high internal
phase water-in-oil enulsions, a high surface area fibers, a hydrogel
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Is partially ®fansferable to the wearer's skin.

Figure 2 is a plan view of an absorbent core of the present ihvention;
Figure 3 is a plan view of another absorbent core of the present invention;

Figure 4 illustrates how the crotch point of a wearer, an absorbent article and the
corresponding absorbent core are determined;

Figure S is a blown apart perspective view of a multipiece absorbent core useful

in the present invention; and

Figure 6 is a schematic view of the apparatus used to load articles for
characterization according to other procedures discussed in the Test Method section.

Figure 7 and B show a schematic dlagram of an absorbent article according to
the present invention.

DETAILED DESCRIPTION OF THE INVENTION
As used herein, the term "absorbent article” refers to devices which absorb and
contain body exudates, and, more specifically, refers to devices which are placed
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are prace "ynitary” absorbent article refers to absorbent articies which are formed of separate
parts united together to form a coordinated entity so that they do not require separate

manipulative parts like a separate holder and liner.

As used herein, the term "absorbent core” refers to the portions (e.g., layers) of
an absorbent article whose function are to acquire, distribute, transfer, store and/or
redistribute fluid. Acquisition materials include materials whose primary function is to
acquire then relinquish fluids. Such materials include acquisition jayers, topsheet
materials, transfer layers, flow control modules, wrap tissues or nonwoven sheets
designed to prevent migration of h_ydrogel forming polymers, etc. As used herein, the
term “distribution material" refers to the absorbent core material(s) whose primary
function is to absorb and distribute/redistribute fluid to points away from the point of
initial fluid loading. As used herein; the term "storage material" refers to the absorbent
core material that retains the majority of the fiuid absorbed by the article. It should be
understood that the terms "distribution material® and "storage material" are not mutually
exclusive. In certain embodimentsz a single material may function to provide both fiuid
distribution and fluid storage.

As used herein, the term “front" refers to the portion of an article or absorbent

;. -core that is intended to be positioned proximate the front of a wearer. The term "rear”
refers to the portion of an article or absorbent core that is intended to be positioned
proximate the back of the wearer. As such, use of the relative term "in front of* means a
position in the article or core more toward the front of the article or core, while the term
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As referred to herein, the "crotch region” of an absorbent core corresponds to
50% of the absorbent core's total length (i.e., in the y-dimension), where the crotch point
is located in the longitudinal center fof the crotch region. That is, the crotch region is
determined by first locating the crotch point of the absorbent core, and then measuring
forward and backward a distance of 25% of the core’s total length.

As used herein, the term "crotch width" refers to the width in the crotch region of

the absorbent core that is the narrowest when measured at the crotch point. When this

" layer consists of a plurality of discrete layers, the layer having the smallest width is the

*“width of that layer, and therefore is the crotch width of the absorbent core. If a layer is

-~ profiled in the cross {x-) dimension, the width of the layer is determined by the width of
the highest basis weight region of the profile. o




10 "behind" neans a position in the article or core nore toward the rear

of the article or core. As used herein, the term"z- di mensi on"
refers to the dygggshen orthogonal to the Iength and wi dth of p %}3
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Wen this such absorbent core according to the present invention is shown in Figure 1. Figure 1 is

a top plan view of diaper 20 in a flat-out, uncontracted state (i.e., with any elastic-
induced contraction removed) having a topsheet 22, a backsheet 24, and an absorbent
core indicated generally as 28 that is positioned between topsheet 22 and backsheet 24.

Topsheet 22 is shown as being transparent so as to better illustrate the absorbent core
08, -

As is also shown in Figure 1, diaper 20 has a front waistband region 32, a back
waistband region 34, a center region 36 and a periphery 38 that is defined by the outer
edge of backsheet 24 and which has longitudinal edges designated 40 and end edges
designated as 42. The longitudinal axis of diaper 20 runs essentially parallel to
longitudinal edges 40 and is depicted as longitudinal centerline 67 (and corresponds to
the y-direction or length), while the transverse axis runs essentially parallel to end edges
42 and is depicted as transverse centerline 66 (and corresponds to the x-direction or
width). The waistband regions 32 and 34 comprise those upper portions of the diaper

.20, which when wom, encircle the waist of the wearer. The center region 36 is that

. portion of the diaper 20 between waistband regions 32 and 34, and comprises that
portion of the diaper 20 which when worn, is positioned between the legs of the wearer
and covers the lower torso of the wearer. Thus, the center region 36 defines the area of
typical liquid deposition for a diaper 20 or other disposable absorbent article.
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depicted as transverse centerline 66 (and corresponds to the x-direction or
Although not shown, diaper 20 can have elastic members that exert a contracting
force on the diaper so that it configures more closely and more comfortably to the
wearer. These elastic members can be assembled in a variety of well known
configurations, such as those described generally in U.S. Patent 3,860,003 (Buell),
issued January 14, 1975, which batent is incorporated by reference. The elastic
members can be disposed adjacent the periphery 38 of the diaper 20, preferably along
each longitudinal edge 40, so that the elastic members tend to draw and hold the diaper
20 against the legs of the wearer. Alternatively, the elastic members can be disposed
adjacent either or both of the end edges 42 of diaper 20 to provide a waistband as well
as or rather than leg cuffs. See, for example, U.S. Patent 4,515,595 (Kievit et al.),
"issued May 7, 1985, which is incorporated by reference. The elastic members are
“secured to the diaper 20 in an elastically contractible condition so that in a normally
“"unrestrained configuration, these elastic members effectively contract or gather the
diaper 20. The elastic members can be secured in an elastically contractible condition in
at least two ways. For example, the elastic members can be stretched and secured



wi dth). The wai stband regions 32 and 34 conprise those upper portions of
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positi oned between the | egs of the weare#3 and covers the | ower torso of t he
wearer. Thus, the center region 36 defi nes the area of typical Iiquid

deposi ti on for a di aper 20 or other s 0S sor.pent
V\ngg/ 55264 Wwhile the d:apper 20 is in an uncontra ed cong P Rllt)ernatltaeligthe dt iaper SO can be

Topsheet 22 %aﬁtréwéakﬁaheﬁamaé uyapleabﬁg aﬁa méle?ésﬁd nieAfbetdsticured aadxtomelcteahb e

manner. As used herein ga g encoq&fsses ﬁonf;ﬂ tlons
where topsigsgiaper 3%‘”54%@8!’@{)3 J"o'ﬁ ﬁ'éd'"'ﬁe XEd A SRSGICRES ERnalioy. ﬁsﬂg
tops hget di |r Rdrbers gart &gend ésgemh;eme erﬁfdilengthfdfwahps;rm mMIﬁEheedtérereglops heet
is indirectly joined to th ac ng. t t opshe

i nt er nedi at e %leﬁbé'ﬂ“%?‘% iFap r?xHﬁ ﬁ"ea?'é"%fef‘ﬁﬁ'e?f tf'ﬁ ‘%ﬁ’gr gg ?ﬂge‘ft}"er Iength
Preferably, tdigatioRsitonde a7 casitaacintrhetivle . dFhe leddth xtthess elesticl rgerbersach
ot her by at.t achnen h such as an adhesive or any other
att achnent né%tﬁg'cgg'dlmé}e%a%"ﬁgrfﬁpﬁ%‘gm@“ For exanpl e, a uniform continuous

| ayer of adhesive, a patterned |ayer of adhesive, or an array of separate
lines or spots of hesi ve.may, b e Ssheet
24. As shown in Fl'%ﬂaf%"glt?%fg(yﬁéhe%f %gﬂﬁé%ggé Idéa'ﬁttep(?rpgﬁq %onr%&urgfgqrggﬁs@
confi gurati orindituted izovk sthe ebs@bient lomewi rcomposs fremtar@reamgions. kashwalt a24 can

are | of nodl t CGRPREDen; THest P42t bl ey FREELETRING) Bidh "y

are j oi ned t 0ger ¢ he size o 2
backsheet 24 acsordamneaw&ld thm desgriptityy herein. siAse distussed raboud stheberatch craint 188 and

the exact di a&gé{m&:%ﬁ'bgr}ef%@nsgfoeﬂe ﬂeﬁrepggnﬁm?d'FﬁPﬁﬁrpé&@W illustrdtiof lof Lﬁ"ae

t he backsheet ourglass-s configuration. However,
conf i gur at i oncretgly pointsof coret28rig deristed as %Q!%\S'éd‘ Figiéret1h £rpich @oint &7 '&Id§6'°'§d i@abl e.

Al though not  hi(MBeatéli GPRE naﬁumu Bt @Séf'dira;ﬁ?ﬁ@ﬁﬁ&aﬁsfbiﬁen%&éfzaamss
contracting orce on the diaper so that it configures nore closel ﬁ and

nore conf ort ail )Gel“iia'{yh*%? the,gasg. e’FQa’q*ﬁ%%%f tae égﬁﬁ%rﬁ?ﬁﬂﬁé the digperaad 2bserReMed i n

a variety of wél Hlsw@wa as iRAIE4ted) ¢roddn .ma,myﬁbt nasatédme.s&aﬁmfseudaﬁﬁngemer all'y
in U S. Patent 860, 0 whi ch pat ent

anuar
i s incor porat 8dh 'B)Paftlfff"éf 8&@88"“?%\% t'@“ﬁét“l roay ﬁe‘ﬂ‘d’é%/? %%ﬁ?"ﬁ%rea‘feﬂ?%e s 18
adj acent the gisdus§dtiedbovaSoneé theerotih ppiat o2ébsofbeaf esralP8)is dbtengined, alee brotch

gy 2 RERR 16" eteriindd By mebSing R B B Srofoi Biink & dihdhte M B810br!  Ne

the core's total length (depicted as transverse line 61) and backward from the crotch
point a distance of 25% of the core's total length (depicted as transverse line 63). In this
ilustration, the crotch region is the region of the core located between transverse lines
61 and 63. As depicted in Figure 1, absorbent core 28 is shown to have a front region
52, a back region 54, and a crotch region 56. Again, the crotch region 56 of core 28 is
dictated by the location of the crotch point in the core. The crotch region of the core can

be used to define the corresponding crotch region of the article.

The topsheet 22 is preferably compliant, soft feeling, and non-irritating to the
.__')_;vearer‘s skin. Further, the topsheet is liquid pervious permitting liquids (e.g., urine) to
readily penetrate through its thickness. A suitable topsheet may be manufactured from
a wide range of materials, such as porous foams; reticulated foams; apertured plastic
films;, or woven or nonwoven webs of natural fibers (e.g., wood or cotton fibers),



20 against the legs of the wearer. Alternatively, the elastic nenbers can
be di sposed adj acent either or both of the end edges 42 of diaper 20 to
provi de a wai stband as wel | as or rather than leg cuffs. See, for

exanpl e, U.S. We9%§5644, 515,595 (Kievit et al.), i ssued MayPETABRYANA yhi ch
is incorporated by reference. The elastig nmenbers are secured to the diaper
20 in an elastically contractible condition so that in a normally
unrestrained configuration, these elastic nenbers effectively contract or
gat her the syntHétRifibers3e.g., 'ﬁb@eﬁélaﬂtpblypnﬁﬁﬂhw fibees) o caraigivatiod of Rataral and

oLl oot 1Y Rty T BBl B 8 gecird FERHIR MR SRR ©

13  whil e tvwarets akie fromQiquids containedintlenabisacieaticare tidit isi tovated/drt atricest bnel v,

mener o sec AR APLRIALAL SiroigupRle BRANReRe pPp R Mol "0 5 7 ¢

unrel axed or unstretched condition. The el astic nenbers can extend
essentially the i .t . ' 6, or
alternatively ca(r?i\meefiI enh&p egfetﬁgltérg é:ln‘%ﬁ ﬁgeo%"%{eﬁ{eédcfpg%éeéﬁg'&gé,i S(E)r‘réggﬁg "gt her
| engt h sui t zindies to provide ai "derocstrainl’ stsetcl laminate that fanmsithe elastionside panels. ehgt h of
these el asti | y | L0

Ref or i ng. t GERas A5, e SptnbBl € hrerlably S oGtinis) woB o IR Srafiii bt ot
confi gur at i dwecessgrily slastortiesat ssthab theetopshiest afils apbe mechanical witretchiognbe iat e
front and r [ |

def i ned by dePLins dise pRmdihty Rondhued Achind oot IFIELER LS | e
descri pt i on 9eBfigsyation.Athejiopghest ean e Gvkiectethéo megbarnicab siretching withewrundued by

reference t Guptlfing'tdéding of lﬁ@?&ﬂaﬁyet f6PWhigH i E%"-‘r@lﬁrr@é tHai {negbpshbatiavealigw the

crotch point of core 28 is ed as item27 in Figure 1. Crotch point 27
i s depicted %%ssﬁ'éﬁ“ﬁ'?@eldﬁ?,‘&t"éﬂat&ﬁ' ?'Fﬂ-?"‘P’BN&HiS’GP%‘QI centerline 67 of diaper 20
and absorbent core 28. This WI II generally be the case, regardl ess of the
configuration of _t he di aper bso ent core, Howev as i.ndicat ed,
crotch point 27 iT8efodre) ‘i"é’f”@eteEB’H?‘éﬁsl ﬁ@h 6BaY Pe pped to

particul ar endmfbictee the tobetw;h iFor rma/mhe, the topdreet dagsy Aah@odsSwghof AS 1S
di scussed a t tc oi nt _of absor re is determ ned,
The_or ot ch BB WRET wl dheRbeh gl eHsca nfieRe PoPy e AP, TaY PR EPUIBOES o ni
a di stance ofardd804vetflaithmelthinwe, bydro¢rdangdlesi) gorhbitations of the above,ranbesiteseAl | ne
61) and bac
total |engt h E gﬁeé {OP éﬂg&{;ig %@gﬁg@eﬁgﬁlyno%%b?%&ng hi eﬁ i'l{%\‘ﬁ'{fsottﬁa |%r|1|gd
crotch regidn the fabnes arb giAoprefeired Hepsbeetecamprise s staplet lemalim polypropylenss fibgrs nes
having a denier of about 2.2, As used herein, the term "staple length fibers" refers to
those fibers having a length of at least about 15.9 mm (0.625 in). Preferably, the
topsheet has a basis weight from about 18 to about 25 g/m2. A suitable topsheet is
manufactured by Veratec, Inc., a division of international Paper Company, of Walpole,
Massachusetts, under the designation P-8.

The topsheet 22 is positioned above the body surface of the absorbent core 28.

In preferred embodiments, an acquisition material is positioned between absorbent core
28 and topsheet 22. Topsheet 22 can be joined to the absorbent core 28 and/or
“* backsheet 24 by attachment means (not shown) such as those well known in the art.
"'Suitable attachment means are described below with respect to joining the topsheet 22

encompasses configurations whereby an element is directly secured to the other




61 and 63. As depicted in Figure 1, absorbent core 28 is shown to have a
front region 52, a back region 54, and a crotch region 56. Again, the
crotch reglon re 28 is dictated by the location of thg oi nt
in the core. Tﬁ@”@(’%{gh region of the core can be used to defi nehtﬂﬁfeb&&
correspondi ng crotch region of the articlis. The topsheet 22 is
preferably conpliant, soft feeling, and non-irritating to the wearers skin.
Further, the topsheet is liquid pervious permtting |iquids uri.ne)

e.d.,
to readily pelesenhthy effixiogdhe jslamen; difesths 4o thesﬂh?’aﬂ'?@eﬂ’@ﬂ'ﬁeﬁ‘?“%ﬁwt'%
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COFL ai ned :c n;j (Elﬁiﬁt aita&ﬁrtblané afb%rﬁerﬁthé’drelh@ ﬂfgeaﬁa%ﬁlmem &Ie?hsﬁ?rﬁdt smaﬁn) Insdnde
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thi ckness.  alternative em %m?’ga‘g gs‘ffé?’l' i°Bf¢ {9(3('192 % Sﬁ&@{'s'erﬁ%t@r@hB?eé’ct ed

t o mechani calno$bé §éifdt 1d0eiiher the topshader or the[iaekihdet SuchziRaoths tabssrbentsdoreisch

| am nat e t hat fo% hh%, el astlg si de panels. To achieve this, the
topsheet is piew #Pe, nost preferably drawabl e, but not
necessarily el astoneric, so that the topsheet will, upon nechani cal

hi b t d tl t ed t it
SHTUSNNg, B 2 e kB8 Y SR e IR R B
be subj ect ed RS&G weshaN1640, RET Applicatian Mot ROTHUSSAR0842. The sipdcured gaoier is

tearing of t%ﬂéﬁ%ﬁ“?&?{ feel aY»‘@ ?{?-lrt.{anﬂﬁto"{h%fﬁ%&&ds)Q rgﬁﬁ ! {?Bs{lﬁﬁ{ur ve a

| ow Cr oss he dire direc fen
There are a mamieesis bﬁundmrba%tmrmlttggthewﬂﬂ|(qlesurm¢)|toheadﬂy pbeetmtedwrough its

manuf act ure tthﬁweggswé&tab@ trUeHREP et Ryt P RRGRCIRY fEd?n 3 ﬂﬂ@v\g?{%oﬁ’eg

of fibers he tops eet conprises a nonwoven
spunbonded, matedais.¢ueh aseerousfogmsiteticiiatedsfoamsy Gpmelhpl@t@cf img; T iwonen Plb ns

of the above,no%owewlabﬁf nétural fb&fse@%r rﬁdoa BPEBRA fitets)C Yt addrd Reg.mal |y
bonded by neans wel | known to those sKil
polyester or polypropylene fibers), or a comblnatlon of natural and synthetic fibers.

Preferably, the structured camrier is made of a hydrophobic material to isolate the
wearer's skin from liquids contained in the absorbent core. Alternatively, the structured
carrier may be surfactant treated to make it hydrophilic.

The structured carrier preferably has a plurality of apertures with an effective
aperture size of at least 0.2 square millimeters, more preferably, the plurality of
apertures have an effective aperture size of at least 0.5 square millimeters, even more
preferably, the plurality of apertures have an effective aperture size of at least 1.0
squére millimeters, and most preferably, the plurality of apertures have an effective
aperture size of at least 2.0 square millimeters. Effective apertures are those which

. _héve a gray level of 18 or less on a standard gray level scale of 0-255, under the image
.., acqisition parameters described in Roe et al. P&G case CM1840, PCT Application No.
PCT/US97/20842.



in the fabrics art. A preferred.topsheet conprises staple length

pol ypropyl ene fibers having a denier of about 2.2. As used herein, the
term"staple length fibers" refers to those fibers having a | ength of
at | east about WE%5¥H (0. 625 in). Preferably, the t opsheBE€TARAY0@4basi s

wei ght from about 18 to about 25 g/nferr],. A suitable topsheet is
manuf actured by Veratec, Inc., a divisi on of I nt ernational Paper Conpany,
of \Wal pol e, Massachuset t s under the designation P-8. The

topsheet 22 is posei swedxrabearaert brfdIsisly hasrdnagfectie bpéh ARROBLENTeabHS 28.
In preferred enbodi nen ag ursition paterial _is positioned between
ra ﬁg}f,&

absor bent cor@ereent, %ezEFﬁfe ructired cagiee Ras an shectivg, opgRD 3red ALRL least 20e

absor bent cor perdéht,asveh ariore phASkbIcBE "ﬂ'élcthiéd iRt RESBh eFBANS op& hired s viR)
such as those '
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to ]E he absor batnieast B0epe2€ent. Ajsardsmdhi_my ebrns,trut:tbe aree pamticulatynéftbctive in @aé‘uwn@asses
iguratio el e | | rec
(1:gn ) el enen %@ﬁargg E%Q?ﬁfﬁw&dﬁgqreﬁ"gﬁ%oﬁﬁ edlcﬁ Féig ﬂ%@pﬁ@ﬁg H‘th,e" and
conf i gur at i onsubmittedde GieyTramseTcaisbem Dapacity itestibs eesd.ye&nemm,me,sm avhidhier
el enent by aflmz Pﬁgreﬁ'll %ntcg I ntermedi ate nmenber(s) which in turn

are afflxedto er e Tn a preferred enbodi ment of the
pr esent |nvent|on t he topsheet and the backsheet are joined directly to

h oth th apek h I ndi t.her b
Sﬁ(r:ec'?l yer JI (r)]| ni ﬁgﬁ‘!tehem ?%%¥ 2 g[)és/ugrg% ggpgrv%ygf[t{sﬁ%lggééﬁ lﬁ?‘ in?gﬁé (not Y
shown). In anPFEfeGﬁbﬂyefﬂﬁ‘a{faOhé’e‘émm thermastus film, alttwogh ether fiaxibée l{quid impervious

preferred acombihibl Q'By EEB%E I,8bd. ACELd heftH, ttQQean"ﬂ@lele Rl {ohﬁgtm%%??wbigﬁ) sheet

or the backsheet such’ that the absorbent core is
bet ween t hem are compliant and wil| geadijy senferm tedhe genem! |s§%°°aaf§tq0m9m§rcé(ﬂ1ﬁ:‘a$aferer

material as digs backerkeet ks RAéhRl 18! prevenlia Eﬁﬁ%teg\@bﬁéﬁed Rnd c%p&'i eﬁaiﬁ'tﬂé' NO
PCT/ US97/ 20842. The structured carrier is r;gﬁel ant, soft
t

non-irritat i nePPRerhePredamewetingsarticles which I‘?@’Pta"t diaper el 28 ped sb%ﬁ"? |aé¢ | s

l'iqui d pervi ourdergaemérits.t IThg Dackehe@Smag tlis, comipried)a Wevenstihdnwoka Rlatedhe
through its thi ckngess. A suit bIe%tru ure rrler may be manufact ur ed

froma wide rBYaeTss ims,gych, a3 thermop ﬁt’% gLP§ yetylege o eP‘?'\‘RJ‘P%Yfeé‘G Hans;
apertured pl asdmposke |maeriats soaclvess ar fi Im-coated nonwoven material. Preferably, the

backshest is a thermoplastic film having a thickness of from about 0.012 mm (0.5 mils)
to about 0.051 mm (2.0 mils).

In a particular embodiment of the present invention, at least a portion of the
backsheet is subjected to mechanical stretching in order to provide both a "zero strain”
stretch laminate that forms the elastic side panels and, if desired, to prestrain the portion
of the backsheet coinciding with the elastic waist feature or any other elastic feature.
For this, the backsheet is preferably elongatable, most preferably drawable, but not
necessarily elastomeric, so that the backsheet will, upon mechanical stretching, be at
least to a degree permanently elongated such that it will not fully return to its original

- undistorted configuration. In preferred embodiments, the backsheet can be subjected to
** 'mechanical stretching without undue rupturing or tearing. Therefore, it is preferred that
the backsheet have an ultimate elongation to break of at least about 400% to about
700% in the cross-machine direction as measured using a method consistent with ASTM
D-638. Thus, preferred polymeric films for use as such a backsheet contain a high



nonwoven webs of natural fibers (e.g., wood or cotton fibers), synthetic
flbersl(e g ﬁolyester or pol ypropyl ene fibers), or a conbination of
natural and synthetic fibers. Preferably, the structured capgti | de
of a hydrophobi%WOMa¥¥i al to isolate the wearers skin from f’?ﬁ’ﬁ‘f"c’{g&“m
contained in the absorbent core. Alternatizvely, the structured carrier
may be surfactant treated to nmake it hydrophilic. The structured
carrier preferably has a plurality of apertures with an effective

aperture si zeonfentibf linsstio®. densityu polyethylene. rrd%aamlarlmrefepedam@t%r@h/f°"tfhé
plurality of rture %eé NS t 5.
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preferably, the The GhARC eV T amntewnaaﬁhze of
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a gray |evel uarifdeflgheodesignationsnX$323.aR3e420 e for esetpinsigwn: fitgs, @nd SRS4fAder

the i mage acq%r?*fg}géhaggﬁmégrs described in Roe et al. P&G case CML640,

PCT Application 1 20842.

16 The structured carrier preferably has an effective open area of
at least 15 percenf, ﬁs@le?f 84 eéﬁgé)én\tbhfseat(fﬁﬁﬁlw ¢l aCafiger QF abul OaI|27 mm
effective open area o east percent, "even nore preferabl
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| east 30 percent. Carriers thusly constructed are particu arlglgﬁ gectlve I n
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The backsheet --24upder gﬁﬁ?ﬁgﬁ?#mw hgév'ﬁﬁ’ aes Wa{))‘;ﬁa%h %)" aﬁraivﬁ'ga% and
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exible Iiquid.inper ter n
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conformto theanienes @ld mhapeerdadinaterstroctueesof the wearer. The backsheet | S

i ntended to prevent the exudates absorbed and contained in the absorbent

core fromwetting articles which contact the diaper such as bed sheets and
The backsheet 24 is positioned adjacent the lower surface of the absorbent core

28 and can be joined thereto by attachment means (not shown) such as those well
known in the art. Alternatively, an additional material (e.g., an additional acquisition
material) may be placed between ithe backsheet 24 and the absorbent core 28. For
example, the backsheet 24 may be.secured to the absorbent core 28 or any intervening
material by a uniform continuous Ia_&er of adhesive, a patterned layer of adhesive, or an-
array of separate lines, spirals, or spots of adhesive. Adhesives which have been found
to be satisfactory are manufactured by Century Adhesives, Inc. of Columbus, Ohio and
marketed as Century 5227; and by H.B. Fuller Company of St. Paul, Mlnnesota and
marketed as HL-1258. The attachment means will preferably comprise an open pattern
network of filaments of adhesive as is disclosed in U.S. Patent 4,573,986 entitled
.. "Disposable Waist-Containment Garment” which issued to Minetola and Tucker on
March 4, 1986. An exemplary attachment means of an open pattern network of
filaments comprises several lines of adhesive filaments swirled into a spiral pattern such
as is illustrated by the apparatus and methods shown in U.S. Patent 3,911,173 issued to
Sprague, Jr. on October 7, 1975; U.S. Patent 4,785,996 issued to Ziecker, et al. on



undergarnents. The backsheet may thus conprise a woven or nonwoven
material, polynmeric filnms such as thernoplastic filns of polyethylene or
pol ypropyl ene, or conposite materials such as a fil mcoated nonwoven
material . Prewomesiz¢d the backsheet is a thernoplastic fil mBEIBIPOH

t hi ckness of from about 0.012 mm (0.5 m!ss) to about 0.051 nm (2.0 mls).
In a particul ar enbodi nent of the present invention, at |east a portion of
t he backsheet is subjected to nechanical stretching in order to provide
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The crotch region is determined by measuring forward from the crotch pomt a dnstance

of 25% of the core's total length (depicted as transverse line 161) and backward from

the crotch point a distance of 25% of the core’s total length (depicted as transverse line

163). The crotch region 156, is the region of the core between transverse lines 161 and

163. In addition to crotch region 156, core 128 has a front region 152 and a rear region

154,

Figure 3 illustrates another diaper and corresponding core configuration. In
particular, diaper 220 is configured so as to fit within the low motion zone of the wearer.
(A disclosure of low motion articles and corresponding cores are described in detail in
U.S. Patent 5,358,500 to LaVon et al., the disclosure of which is incorporated herein by
reference.) The absorbent core, depicted generally as 228, is also configured sc as to fit
within the low motion zone of the wearer.

Figure 4 illustrates the means for determining the crotch point of an article and its
absorbent core. Referring to Figure 4, the legs of a standing wearer are depicted cross




under the designation EXXAIRE or |lam nates, nonolithic filmnms, such as
available fromElIf AtoChem under the designati on PEEBAX [err], or from
DuPont under t%%g% Qnation HYTREL [err], or from BF Goodri Cpcl"ﬂﬂv oo €
desi gnati on ESTA err], or |amnates and nonwoven | am nate structures.
The backsheet 24 is p05|t|oned adj acent the | ower surface of the absorbent
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suitabl e att £8hrEe: vetdnere Rf?fef?(?fi‘bieﬁ%ttr?a@ng . Wb seoteh width cambenmgasured ar e

known i n the falfowing the Curved AI&\ﬁsntﬁih&@it lﬂ@éﬁnb@@ hére3ft hE itRRRIRG &Ptha Wbue of
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it follows that a reduction in the crotch width of an absorbent core with a uniform

capacity per unit surface area necessarily reduces the amount of material and capacity
in the liquid deposition zone. Prior attempts to improve fit by reducing width in the crotch
region did so by increasing capacity per unit surface area so as to maintain the
necessary capacity in the crotch region. Such prior attempts utilized additional fiber in
the crotch region for liquid absorption and in some instances additional hydrogel-forming
polymers for liquid storage. . These approaches therefore result in thicker absorbent
cores, particularly in the crotch région. which in tum have a negative impact on bulk both

~ dry and wet. In direct contrast, the present invention is intended to move the fluid
. 3. deposited in the crotch region away from that region. This is reflected in the reduced
« level of fuid storage in the crotch region of the absorbent core. As such, in a preferred
embodiment of the present invention, the crotch region of the absorbent core will
comprise material(s) that function to distribute fluids away from the crotch region. While
fluid distribution is an important function of the core's crotch region material, it is within




configuration, any shape may be utilized. For exanple, an
absorbent core 128 is shown in Figure 2 in an "hour glass" configuration,
wherein the core has arcuate cutouts in its longitudinal edges, indicated
general |y as. 1D 99/Be64i | | ustrati on purposes, the crotch poi ntPGEIBPYUY £ ed
by item 127. (As discussed above, the crgtch point of the absorbent core is
extrapol ated fromthe wearer.) As shown, the crotch point 127 generally
lies on longitudinal center Iine 167 and on transverse |ine (though not the
center transgersops ioﬂ@he' vértion te ribubenmate)ials 6B . thd foeotchy oegidn whgseo primary’
determ ned by neasuring for dfromth ro | 5% of
the core's tpgions ﬂmf%%mfﬂl{' Y SSE?’ %sn{s%\?é'%gms"%olewl f&gka}kgnbac IJ\:/3/Eacr?'d from
t he crotch prigivh iondiesdeadexe of 25% of the core's total |ength (depicted as
transverse line 163). The crotch region 156, is the region of the core

bet ween transverse lines 161 and 163. In addition to crotch region 156,
core 128 has a f raithbughearniear tie5@peatsiofthe presentdnyientionlis 4o reduce the stored liguide 3
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| ow notion zg ﬂgd @dn bo a?ﬁﬁé}{e@rand distributed to tHe%{bragé idyet. UR! foffdvdStot nfatdrRgNs for

determning t crotch point of an article and rts” absorbent core.
Ref erri ng toPﬁVQu$|bdl4°|°§eHé“F'é3%th6Fe i Ryngag ehey theblicsiompeasae for dhecteedfers s
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or rubberband) tw sted once and is placed aro a s legs at a
poi nt suffi cﬁl?nﬁtf‘im{f? s dhe ﬁ@t"h\/\mg\‘"gss‘fﬁf%a'yu@ 'Frhéﬁ pf"ng 'F??e’}e%is? on 304

of material 3 lﬁtibﬂldhﬁlbﬁﬁérf aapacity. e dTherefdre, ith@lrﬂértdeﬁhﬁatbmbﬁg’em nvetish
crotch point o ore of t
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mm, more preferably less than 8 mm, most preferably less than 5§ mm. Furthermore it is
intended that the present invention provide absorbent articles with an Actual Wet Crotch
Caliper, AWCC, as determined foliwing the Curved Acquisition test as described
hereinafter, that is less than 20 mm, preferably less than 15 mm, more preferably less
than 10 mm, and still more preferably less than 5 mm. To further enhance overall fit and
comfort of the article it is preferred that the AWCC of the absorbent article is less than
the Saturated Crotch Caliper, SCC, of the article. The SCC reflects the core condition
when loaded with a relatively large gﬁsh. In this state the material swells to absorb the
liquid. As the material is dewatered, the capillary forces within the structure cause the
structure to recollapse thereby providing a lower caliper, AWCC, than the SCC. Certain
HIPE based open celled polymeric foam structures demonstrate this recollapse property.
it is therefore preferred that the AWCC of the absorbent article be less than 80% of the
SCC, preferably less than 50%, more preferably less than 25%. It is further desired that
" the AWCC also be less than the caliper of the absorbent article in either one or both of
“ the waist regions when measured immediately adjacent said crotch region as detailed in
" the TEST METHODS section.




The crotch width of the absorbent core at the crotch point, when dry and
when wet, is irrportant in providing inproved fit on the wearer. It is
preferred that ? Sfotch width be small, even when wetted Wehghdsthal,
that the absor¥ core undergoes mni rral bunchi ng when the wearer's | egs
are closed. In th| s regard, the absorber® cores wuseful in the present

i nvention will have a crotch width when dry and optionally when wet of not

nore than about 9 cm_ Preferab t crotch w dth en dry a preferably
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core wll conprise material (s) that function to distribute fluids away

fromthe crotch region. Wile fluid distribution is an inportant function
of the core's cr qﬁ ehdnt.@gtd)&ntmtmmhaénd Iiduud Stonigh i lfhe crotch, another key factor

3\,{2 oset grel fr;(r)gmtr%utmg 5 clorralw oertngrlmdo i is t?uclkness or%u{mtf?h g})sorbent Sors itself” t/ﬁthoug on

some of the art discloses cores with relatively thin dry calipers, for example U.S. Patent
No. 5,089,423 to Pieniak, et al. which discloses a wide core with a low cross sectional
area this will only result in a relatively thin dry caliper, Pieniak et al. aiso discloses that at
least 60% of the total absorbed fluid is retained in the diaper impact zone. Therefore,
-the Pieniak designs do not yield absorbent structures that are also thin once wetted.
Therefore, it is the intent of the present invention to provide an absorbent structure that
is thin when dry, less than about 8 mm, preferably less than 5§ mm and more preferably
less than 3 mm when measured at the crotch point, and also relatively thin when wet,
less than 20 mm, more preferably less than 15 mm, still more preferably less than 10
mm and even more preferably less than 5 mm when measured at the crotch point. it is

_.:_;fyf_ther intended that the caliper of the wet absorbent article at the crotch point will be
.Jess than the caliper of the wet article measured in the front or rear waist regions
immediately adjacent said crotch region.



function is the storage of fluids, so long as the requisite | evel of
storage in the crotch region is not exceeded. Al t hough one of t he
aspects of the present invention is to reduce the stored liquid in

crotch, this-dWes99864 necessarily result in a reduction in tRETHR] @R’r‘?éss of
the structure. The narrow crotch width of, the absorbent core in conjunction
with the | ack of storage in the crotch region, need for increased

di stribution out of the crotch, results in a need for the absorbent core to
tenporarily storeptrtanyaral. QUS. RatentNd. 3,682} 94giiscinses bn abe@rbeinqst'nmtwwitlbe‘
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absor bent ar teqoblearéssurle%wrﬁnrmea Bé&deaf the diffesClneasuedrasnddh| y | ess t han 50%
nore preferably less than 25% It is further desired that the AWCC al so be
| ess than the caliper of the absorbent article in either one or both of the
wai st region isitio jialed i nmedi ately adj acent said crotch region as

detailed in the Ta) ‘YFJ gﬂ'« hilic fibers for use in the present invention as the
21 I n conbl nat1 on WI egbr'e U|§|tercro lI."'lp 5?1 paraneters, the

absor bent ar tdcguisiion material is chemlcally stlffened cellulosic fibers. As used hereln the term’

"chemically stiffened cellulosic fibers" means cellulosic fibers that have been stiffened
by chemical means to increase the stiffness of the fibers under both dry and wet
conditions. Such means can include the addition of a chemical stiffening agent that, for
example, coats and/or impregnates the fibers. Such means can also include the
stiffening of the fibers by altering the chemical structure, e.g., by cross linking polymer
chains.

Polymeric stiffening agents that can coat or impregnate the cellulosic fibers

include: cationic modified starches having nitrogen-containing groups (e.g., amino

~ ‘groups) such as those available from National Starch and Chemicat Corp., Bridgewater,
NJ, USA,; latexes; wet strength resins such as polyamide-epichlorohydrin resin (e.g.,
Kymene® 557H, Hercules, Inc. Wilmington. Delaware, USA), polyacrylamide resins
described, for example, in U.S. Patent 3,656,932 (Coscia et al), issued January 19,




of the present invention will conprise an absorbent core that retains |ess
than about 40% of the absorbent core's total capacity in the crotch region
of the core. O course, the storage of snmaller anounts of fluy Sodze
core's crotch WOIPS#% rel ative to the front/rear waist regi ons t e core,
Is areflection of the ability of the ca®3e materials to nove qurd out of
the crotch region during wear, and thereby inprove fit and wearer confort.
In this regard, the absorbent cores useful in the present inventi wi. | |
pref erabl y r874i pommessially amailablg RO ASHamidese marketead gﬁbt‘\f}‘ef'%%% Yar\'?ﬁ“‘g%ut 15%
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be behi nd t hgedhaica! Assbdiationdf peiFiip andl Pavehmdudtar (Ndetyarki1e6s)g total core
absor bent capacity and percent capacity of the core crotch region is
described in the Test Methods section bel ow. In addition to
crotch width and tHedyl fibefd @afJslso rbet Btiffenedt Wt,chamtniaheeacﬁﬁy f Bart ekample,
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that are als once we ere or €, Is the intent of the present
i nvention to provide an absorbent structure that is thin when dry, |ess

than about 8 mm pelekably ﬂgec?ésshm@%nﬁsr n@ﬂﬁumﬁa ftﬂ’Fne(]f el ﬁﬁllﬁ{dl\h&ﬁﬁzéﬁan 3

nm when neasured at the crotch pol nt al so rel ati hi n when wet,
| ess than 20 stifenedfipers,msavaliiastpracessasdon thein Prepangtion) are #rﬁcltrﬁsr’epr?’@meam y

I ess than 10 & @icht3ve4 dﬁﬁrreerﬁmtrﬁr@é‘deu Ebéb’éﬁtb&hﬁ‘f' 96570 6D PBteAERS40, 35 at
the crotch pornt [t Ts further infen he ‘cal i

absor bent ar ($R4ng). dgsuedh AP 23; 4969 4 %tpﬂ%?']‘ I3 %@ qogégh?tf?ﬁge)t ﬁé“e@aEPB%W Bf the

wet article qepsusmduls) patentl 4,088,147 (samenwaetsar ) @gued Suly medisarel pore
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5 Sifesied Agsres aresgiscinsechy U5, Baisns 6522453 Qa0 Al 5848 pent

structure w Wi:rlﬁ18, 1989; U.S. Patent 4,888,093 (Dean et al), issued December 18, 1989; U.S.
Patent 4,898,642 (Moore et al), issued February 6, 1890; and U.S. Patent 5,137,537
(Herrow et al), issued August 11, 1992, all of which are incorporated by reference.

In the more preferred stiffened fibers, chemical processing includes intrafiber
crosslinking with crosslinking agents while such fibers are in a relatively dehydrated,
defibrated (i.e., individualized), twisted, curled condition. Suitable chemical stiffening
agents are typically monomeric crosslinking agents including, but not limited to, C,-C,
‘dia_‘ldehyde, C,-C; monoaldehydes having an acid functionality, and especially C,-C,
pp_lycarboxylic acids. These compounds are capable of reacting with at least two
'_“I&dro.xyl groupé in a single cellulose chain or on proximately located cellulose chains in

a single fiber. Specific examples of such crosslinking agents include, but are not limited



single layer of material in the central section and nultiple layers in the
extrem ties. Al though Duncan provides a relatively thin central section,
the fluid handling nechani sm di scl osed by Duncan i nvol ves fl oodi ng of the
central secti OMO9¥Bi264 central section becomes saturated or n&&IMEPELMr at ed
upon | oading and the liquid is distributgd horizontally by nechanical,
conpressive, forces on the absorbent core itself. A saturated or nearly
saturated absorbent core as disclosed in Duncan when exposed to conpressive
nmechani cal figr giatarfidehhidel ghidRe), hamyldehyde| Blyomiit lacide sxydisuteiniecideardl gitribi gh
rewet values. |t is a further intention of the invention that the Post
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hydrophilic fibers for use i nvention as e acqui sit
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have been st ened by chem cal neans to increase the stiffness of the
fi bers under Twist epunt i wilized\asta BaBs of BRasUrRg e draes tcwhich Adibegis retated
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i npregnates the fibers. Such means can also include the stiffening of the
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descri bed, f nodeexraapértam fengtb oSfibelRa (i.en the3twish 6ot 2s (icartly indicativeaf the degmeed
January 189, of fiber twist, which is a physical parameter of the fiber. The procedures for c?e?brmining

twist nodes and total twist count are described in U.S. Patent 4,898,642.

The preferred stiffened fibers will have an average dry fiber twist count of at least
about 2.7, preferably at least about 4.5 ﬁst, nodes per millimeter. Furthermore; the
average wet fiber twist count of these fibers should preferably be at least about 1.8,
preferably at least about 3.0, and should also preferably be at least about 0.5 twist
nodes per millimeter less than the average dry fiber twist count. Even more preferably,
the average dry fiber twist count should be at least about 5.5 twist nodes per millimeter,
and the average wet fiber twist count should be at least about 4.0 twist nodes per
millimeter and should also be at least 1.0 twist nodes per miliimeter less than its
-average dry fiber twist count. Most preferably, the average dry fiber twist count should
be at least about 6.5 twist nodes per millimeter, and the average wet fiber twist count
should be at least about 5.0 twist nodes per millimeter and should also be at least 1.0
twist nodes per millimeter less than the average dry fiber twist count.




1971; commercially avail abl e pol yacryl am des marketed by Anerican Cyanam d
Co., Stanford, CT, USA, under the tradenane Parez[err] 631 NC, urea

f or mal dehyde and mel am ne for mal dehyde resins, and polyethyl si ns.
A general di ss¥ABGFEA on wet strength resins utilized in thg‘%@f)‘gﬁ“&ﬁt

and general ly applicable herein, can be $pund in TAPPI nonograph series No.
29. 'Wet Strength in Paper and Paperboard", Techni cal Association of the
Pul p and Paper Industry (New York, 1965). These fibers can al so be
stiffened by chem cal reaction. For exanple, crosslinking agents can be
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or on proximately |ocated cellul ose chal ns in a srngle fiber. Specific

exanpl es of such G @sslchdiitdly ARERGS cdilfobit $BersHive HeRail Properiies Pidt make
them particularly useful in certain absorbent members according to the present
invention, relative to unstiffened cellulosic fibers. In addition to being hydrophilic, these
stiffened fibers have unique combinations of stiffness and resiliency. This allows
thermally bonded absorbent structurés made with these fibers to maintain high levels of
absorptive capacity, and to exhibif high levels of resiliency and an expansionary
responsiveness to wetting. In particular, the resiliency of these stiffened fibers enables
the absorbent member to better maintain its capillary structure in the presence of both
fluid and compressive forces normally encountered during use and are thus more
resistant to collapse.

A key attribute of such acquisition materials is the Medium Desorption Pressure,
MDP, of the material. The MDP is a measure of the capillary pressure that is required to
dewater the acquisition structure to 50% of its capacity at 0 cm capillary suction height
as derived from the Capillary Sorption test, herein after described. Generally, a



24 to, glutaral dehyde, glyoxal, fornmaldehyde, glyoxylic acid,

oxydi succinic acid and citric acid. The effect of crosslinking
under these conditions is to formfi-bers that are stiffened and which tend
to retain theiwolowsted, curled configuration during use. Sud€TIB$A0BI and
processes for making them are described in the above incorporated patents.
The preferred stiffened fibers that arezﬁmﬁsted and curled can be
quantlfled by referencing both a fiber "twist count” and a fiber "curl

factor”. As lgad e)hfo(ovSI' P iaepr&@rrga tmsaw&quﬂb aueﬁé heS disRibltih MEERAItoOf

tw st nodes pres na certain | ength of Tw st count is utilized
as a means omoneeefﬁnﬁﬂﬂvlg’ra!m@ed%@ﬂ@@mﬂ @amnabhmefrewdmgswaﬂoa RESHFBH SO t s

| ongi t udi nal ?L'%F ciTéw% i8h matefnw 18 i@ $fore loE S Edpillafy ﬁ:cﬁé&bﬁto@ﬂﬁuu@é fiquiceesi al
err

rotati on of out the longitudinal axis of the fiber, wherein a

portion of tihe storags naterigl. VVH@“‘ M’&&E"g)ma?ﬁ)@&k'%d (!Mrtke‘?'él atgivey’ digtribytion; est

of the fibernuagh Wil RVeh mﬂﬂle Bapiliary AREORNETHE hibiity roaﬂﬁmnétﬂiMorh hﬁhsnal fohe
tw st node appears dark at |ocations wherein the transnitted asses

t hrough an a®eye .hmwemurwww"méoqcss ik bg s Hresthe HERaGHRE P ¥6’iea3 ”gThe

di stance bet yaMBryBRES aSiciesiPRIthel desaition bfither &oaisition n%‘terihfSO i\mm‘nlzmgThe
nunber of tw st nodes in a certain length of fibers Wvﬂ E, b_‘count)
is directly thess cariiane foyres, feseratipno af F?"b‘éﬁm"f‘v\?&' Psitive H‘pﬁﬁ& Ccal
paramet er of pédePmhndeaf the didtrijution pdterigls Therefstel ibishelintept fotiavé aﬁ@d@ﬁsnﬁmd
total tw st count areﬂﬁ@ﬁé | bed |

U. S., Pat 4,89
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per mllimet gauig aﬁtdténkb%rﬁwﬁaa the/\Ruidf u.hﬁe it ié waﬁmomt th§ mmudu&e |a@ér kiast

about 5.0 tw st nodes mllinmter and shoul d al so be at 1. _Phevm st

nodes per mi PF‘N’P&‘P@rmF‘Eﬁ@s taf%ﬁ'sPh’@q%f(Fé’r?g@"%"ﬁ the igpid; W%'Ye'ﬁdﬁm?'

absorbent articles of the present invention comprising said acquisition materials will
preferably have an initial acquisition rate of at least 5§ mUsec, preferably at least 10
mU/sec and most preferably at least 15 ml/sec. These rates are for a 75 ml gush loading
in a Maxi size product. Furthermoret it is important that the absorbent articles of the
present invention comprising said acquisition materials also have a relatively fast fourth
gush acquisition rate. Therefore it is preferred that the fourth gush acquisition rate be at
least 0.25 ml/sec, preferably at least 0.75 ml/sec, more preferably at least 1.5 ml/sec
and most preferably at least 3 ml/sec. These data are measured by the Curved
Acquisition Test Method, described below.

Distribution Material
As discussed above, the absorbent core will comprise a material which functions
to distribute fiuid out of the core's crotch region. Vertical wicking, i.e., fluid wicking in a

direction opposite from gravitational force, is an especially desirable performance



25 In addition to being twi sted, these preferred stiffened fibers
are also curled. Fiber curl can be described as the fractional shortening
of the fiber dygdemsiés nks, twi sts, and/or bends in the fiber. pEFpipdblosrar

pur poses of the present invention, fiber curl is neasured in terns of a two
di nensi onal plane. The extent of fiber &irling can be quantified by
referencing a fi ber curl factor. The fiber curl factor, a tvvo di nensi onal

measur enent Qf. curl term ned b t he fl
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have a curl matetials indite present absorbend atticles.30, and nmore preferably will have a
curl factor of at |east about 0.50. These chemically stiffened

cellulosic fibers have certain properties that make themparticularly
usef ul in cert ai satiesortrsnpremionsle the diaper dirucjures disuiospd 68 éBernardinelose an,
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high levels of resi]| |enc§ an expansi onary responsiveness to wetting
particul ar, ‘@e #04 ¢meh8Y g{g a’B‘héQ@”gSﬁaﬂT %h?@d?em 'EiﬂaS‘r'fMeYﬂ!!-!ﬁ 13 hemah26r bent

menber to beélé eThuﬁfaétETréﬂeBtslatrStaﬁ%B'g“én@lbbéﬁéédd&%tel 3igcrh Beled Rk 55‘% FthePOL h
fluid and co sive force nornally encountered during use and are thus
more resist aq{n? &')ana 8??3&5%@ 0 cm. When' structures according to the present invention are
subjected to the Whole Diaper Vertical Wicking Test, the grams fiuid/gram absorbent
reached in the crotch region is significantly enhanced by exhibiting a gram/gram capacity
at 13.5 cm that is at least 50% of the gram/gram capacity at 0 cm, preferably 75% more
preferably 125% and most preferably 200%. Furthermore, such absorbent articles
should have a gram/gram capacity at 18cm that is at least 30% of the gram/gram

capacity at 0 cm, preferably at least 50%, more preferably at least 100% and most
preferably at least 150%.

The wicking characteristics that are particularly relevant for fluid distribution are:

A) the rate of vertical wicking of fiuid through the distribution material; and B) the
absorbent capacity of the distribution material at specific referenced wicking heights.

~ Another important property of distribution material is its ability to drain (partition) fluid

from competing absorbent structures (e.g., acquisition materials) with which the material
can be in contact.

Vertical wicking rate is determined by measuring the time taken for a colored test
liquid (e.g., synthetic urine) in a reservoir to wick a vertical distance of 5 cm through a
test strip of material of specified size. The vertical wicking procedure is described in
greater detail in the TEST METHODS section of U.S. Patent 5,387,207, but is performed
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A key attribute of such acquisition materials is the Medi um Desorption
Pressure, NMDP, of the material. The MDP is a neasure of the capillary
pressure that is required to dewater the acquisition structure to 50% of
its capacity atwO9msse@api |l ary suction height as derived fr ofRT/IRa00741
Capillary Sorption test, herein after deiﬁribed. Generally, a

26 relatively lower MDP is preferred. e lower MDP allows the
distribution material to nore efficiently drain the acquisition material.
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acqui sition nmingtesal with an MDP corresponding to a height of |ess than 18
cm preferably less than 15 cmand nore preferably less than 10 cm
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present inveniion conprising said acquisition materials wll preferably
have an initial acquisition rate of at least 5 m/sec, preferably at | east

10 m/sec and fTUStInIOaFﬁEl Feterrdal é’m@éduﬁ@tﬂsthelgbsmtleﬁﬁéore-rmm i WeeartRles dfahed 75
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m /sec core will comprise a distribution material having a vertical wicking absorbent capacity at
a height of 20 cm of at least about 5 g/g, preferably at least about 20 g/g, more
preferably at least about 40 g/g, still more preferably at least about 60 g/g. In another
preferred embodiment, the fluid dlstnbutlon material of the absorbent core will have a
vertical wicking absorbent capacity at a height of 25 cm of at least about 2 g/g,
preferably at least about 20 g/g, more preferably at least about 40 g/g. In another
preferred embodiment, the fluid distribution material will have a vertical wicking
absorbent capacity at a height of 30 cm of at least about 0.5 g/g, preferably at least
about 10 g/g, more preferably at least about 20 g/g, still more preferably at least about
30 g/g.

In one embodiment, the absorbent core will comprise the same material in the
front and rear of the core as is contained in the crotch region thereof. That is, the
distribution material will also be suitable for fluid storage. Altematively, the core can
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and nost preferably at least 3 m/sec. These data are neasured by the
Curved Acquisition Test Method, described bel ow Distribution Mteri al
As di scussed aRRwsssikie absorbent core will corrprl se a nat eri gdyidodsian
functions to di strlsf)ute fluid out of the core's crotch region. Vertical
wicking, i.e., fluid wicking in a direct®on opposite fromgravitational
force, is an especially desirable performance WO 99/ 55264
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preferably at | east 150% The wi cking characteristics that are

particul ar| yCYROBEMRt for fluid distribution are:

HIPE-derived foams which provide both the requisite distribution and storage
properties for use herein are described in copending U.S. Patent Application Serial No.
08/563,866 (DesMarais et al.), filed November 25, 1995 (hereafter referred to as "866
application™); U.S. Patent 5,387,207 (Dyer et al.), issued February 7, 1995; and U.S.
Patent 5,260,345 (DesMarais et al.}, issued November 9, 1993; the disclosure of each of
which is hereby incorporated by reference.

Polymeric foams useful as the distribution material in the present invention are
those which are relatively open-celled. This means a significant proportion of the
individual cells of the foam are in communication with adjoining cells. The cells in such
substantially open-celled foam structures have intercellular openings or "windows" that
are large enough to permit ready fluid transfer from one cell to the other within the foam
structure.

These substantially open-celled foam structures will generally have a reticulated
character with the individual cells being defined by a plurality of mutually connected,



A) the rate of vertical w cking of fluid through the distribution material;
and B) the absorbent capacity of the distribution nmaterial at specific
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METHODS section of U S. Patent 5,387, 207. In a preferred
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anot her preferred_enbodi nent, the absorbent ) .
Patent 5,387,207. These collapsed polymeric foams are usually obtained by expressing
the water phase from the polymerized HIPE foam through compressive forces, and/or
thermal drying and/or vacuum dewatering. After compression, and/or thermal
drying/vacuum dewatering, the polymeric foam is in a collapsed, or unexpanded state.
Non-collapsible foams, such as those described copending U.S. Patent Application
Serial No. 08/542,497 and U.S. Patent 5,260,345 are also useful as the distribution

material.

An important parameter of these foams is their glass transition temperature. The
Tg represents the midpoint of the transition between the glassy and rubbery states of the
polymer. Foams that have a higher Tg than the temperature of use can be very strong
but will also be very rigid and potentially prone to fracture. When such foams are
collapsible, they also typically take a long time to recover to the expanded state when
wetted with aqueous fluids colder than the Tg of the polymer after having been stored in
the collapsed state for prolonged periods. The desired combination of mechanical
properties, specifically strength and resilience, typically necessitates a fairly selective
range of monomer types and levels to achieve these desired properties.
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flexible and P8% Fsplidynaterizl it he samaiec Tobe especially ysefuidn the-abspropnt artigies dfiave
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r n r C e such caore co nen
absorbent a t#rc e%out 1%t toeabolut JI(F({' eraLdlnyrom about 25 to aboﬂrtp 75 ml of synthetic
urine per gram of dry foam matenal. The procedure for determining the free absorbent

capacity of the foam is described in the TEST METHODS section of the '866 application.

Upon exposure to aqueous fluids, collapsible foams useful herein expand and
absorb the fluids. When these foams are compressively dewatered to a thickness of
about 1/6 (17%) or less of their fully expanded thickness, they remain in a very thin
state, with a concomitant increase in storage efficiency and flexibility. This is attributable
to the low density of the expanded foams. The "expansion factor" for these foams is at
least about 4X, i.e. the thickness of the foam in its expanded state is at least about 4
times the thickness of the foam in its collapsed state. The collapsed foams preferably

.. have an expansion factor in the range of from about 4X to about 10X.

For the purposes of the present invention, the relationship between expanded
and collapsed thickness for compressively dewatered collapsible foams can be
empirically approximated from the following equation:



Hl PE-derived foans which provide both the requisite distribution and
storage properties for use herein are described in copending U S. Patent
Application Serial No. 08/ 563,866 (DesMarais et al.), filed Novenber 25,
1995 (hereaftavopwsseddred to as "866 application"); U S. Pat eRCTABHWT4L07
(Dyer et al.), issued February 7, 1995; ;and U S. Patent 5, 260, 345
(DesMarais et al.), issued Novenber 9, 1993; the disclosure of each of
‘whi ch is hereby incorporated by reference. Pol yneri c foans useful
as the distributi on mattﬁ'blkr&bSéxBaﬁJb@ Phizkessscd)gyatd DB WO hate whi ch are
rel atively open- c
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foans havin ypical strut- type structure are s y way of exanple in
t he photom crographs of Figures 1 and 2 in the ' 866 appl i cation. As used

herein, a foam ”R%%héﬂan& ﬁae?:l%ﬁ:'%r féﬁiuh?gfthbfab%rbérﬁfb'éiynﬁﬁc/%%ﬁnsttﬁ?ef&ﬂﬂhé in

the foam structure that are at least 1 [err]min siZe are in
communi cat i dWeSRNt finvaptione pdethsh coliapsiies 9f nodtqollapsible, is thei rﬁ"&ﬂa‘?‘t l“oﬁ"et"o

bei ng open- Gpamidd sfah@%edaehm&r bycné‘n‘é&m‘aneé@ @prés@ioﬁ@bﬂé&tlbﬂﬁmﬂgl Hine to
permt the foamto abs ids in unts speci f

hereafter. ThER ﬁi"@?’ﬁ’&l bysWFfa'&?:’é% 'SOP 'Pﬂ@"’f‘o%{rﬂ‘%tpPUE’Fﬂ medulys. as well ascthe
hydrophi | i c deysityefiddtradtuie)ed tHefbarh ingtwigk. SVHd pelyragtiriodubstis,i il tirh edetermified
structure af t er )rﬂ?l B/ rlryerrruelrzcg%lpgsnltion EJ) g& conditions under which the foam is polymerized
(for example, the completeness of polymerization obtained, specifically with respect to

crosslinking); and c¢) the extent to which the polymer is plasticized by residual material,

e.9., emulsifiers, left in the foam structure after processing.

To be useful as absorbents ir_l absorbent articles such as diapers, the foams of
the present invention must be suitably resistant to deformation or compression by forces
encountered in use when such absorbent materials are engaged in the absorption and
retention of fluids. Foams which d$ not possess sufficient foam strength in terms of
RTCD may be able to acquire and store acceptable amounts of body fluid under no-load
conditions but will too easily give up such fluid under the compressive stress caused by
the motion and activity of the user of ghe absorbent articles that contain the foam.

The RTCD exhibited by the polymeric foams useful herein can be quantified by
determining the amount of strain produced in a sample of saturated foam held under a
certain confining pressure for a specified temperature and period of time. The method
for carrying out this particular type of test is described in the TEST METHODS section of
the '866 application. Foams useful as absorbents are those which exhibit a RTCD such
that a confining pressure of 5.1 kPa produces a strain of typically about'SO% or less



sel ected post-polynerization foamtreatnment procedures. The
polymeric foams can be prepared in the formof collapsed (i.e. unexpanded),

pol ymeric foagﬁ 347%;“ upon contact w th aqueous fluids, expapdranseszorb
such fluids. See, ftor exanple, copendi n%éu S. Patent Appl i cation Serial No.

08/ 563,866 and U.S. Patent 5, 387,207. ThRése col | apsed polyneric foans are
usual Iy obtained by expressing the wat er phase fromthe poI yneri zed H PE

-foamthrough [of0) ress arces, ,and/.or er mal dr r

dewat eri ng. F’°Ec5’r(r’x & 5[“0%”%%%/“8}3"?%15?5#&%’&?9 Wé%/g’ %e‘aeﬂ%g g Fi'ng,
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hi gher Tg than chougmpﬂaeefbamdaaséd unseriaden obthevpnegerd timventiorb function welalffro be
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defining foaghnsd dgredl’ FScontltbssiility ah&”ﬁév%fdré‘ Iﬁui@o}e'léé@é%dﬁ Préssure. To,
Furthernore, this property is inportant to foam's ability to pI’OVI de

the verti cal °‘(ﬁf‘i9mer$5‘sé§&b%téh% NeYP Mé%ﬁetﬁ’éF'@ﬁw” layess hasdeepjitodpced as
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in the expandiadbmi‘oﬁtregloﬁk)l yaxambples f sfagffectiviy ravet Haeriers iinclukler Sapee absorbent
Hydrogel materials, polymeric foam materials or combinations of polymeric foam
materials and Hydrogel materials. The effectiveness of the various rewet barriers can
be assessed by conducting the PCACORM rewet method with the barrier layer in place
and then without the barrier iayer. !The relative difference can be interpreted as'the
relative effectiveness of the rewet barrier. The PCACORM rewet value obtained with the
absorbent article with the rewet barrier will be lower than the rewet value of the article.
without the rewet barrier. Preferably the rewet value of the article with the rewet barrier
will be less than 70% of the value obtained without the barrier, more preferably less
than 50% and even more preferably Igss than 20%.

Foam cells, and especially cells that are formed by polymerizing a monomer-

contalmng oil phase that surrounds relatively monomer-free water-phase droplets, will

. frequently be substantially sphencal in shape. The size or "diameter” of such spherical

oells s a commonly used parameter for characterizing foams in general. Since cells in a

e given sample of polymeric foam will not necessarily be of approximately the same size,
an average cell size, i.e., average cell diameter, will often be specified.



area per foam volunme val ues of at |east about 0.025 nferr]/cnierr], nore
preferably at |east about 0.05 nferr]/cnferr], nost preferably at |east
about 0.07 njerr]/cnferr], have been found enpirically to remain in a

col | apsed st at ewoasnsh26 e t herefore preferred herein. POFRP@L741

i mportant property of the absorbent polyger foams useful herein is their
free absorbent capacity. "Free absorbent "capacity” is the total anpunt of
test fluid (synthetic urine) which a given foamsanple will absorb into its:
cellular structure per unit mass of solid material in the sanple. To be
especially useful in the absorbent arti

iflgi of the present invggt)i,on, t he
absor bent  foans sHofirePen ol dechniayes arg avaiiabis,for dgisapining tag ayeragh sebtite 95 (o
about 100 ][T1,dfo&hf§.f Theibit Lfséﬂrfem_r b, I%vefvgr, m@?termfgingicemgizéwmaﬁt infvolueé ne
per gramof dry foam material,. e _procedure for deterni.nin ee’
absor bent caphéiMRe Wafﬂém?'gat?ﬂs?g °Béé%rs|°mq RIStRD Ripatopni 9‘%@%§?saeiqaf'bn of
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factor” for these foans is at |east about 4X, i.e. the thickness of the
foamin its expand o S 0 ti Lckness. qf, the
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be enpi ri cal | pohwmgszationmewasting r angfar hydraphilizationg i glissedarded in calculating and
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i ts col | apsedmgiekl§ can, in fact, coMifbute igRificaitintass kéthk Abar¥@aRFiall 0- 0i | ratio of
t he high internal phase enulsion from
Any suitable gravimetric procedure that will provide a determination of mass of

solid foam material per unit volume of foam structure can be used to measure foam
density. For example, an ASTM gravimetric procedure described more fully in the TEST
METHODS section of U.S. Patent 5,387,207 is one method that can be employed for
density determination. In its collapsed state, polymeric foams of the present invention
useful as absorbents have dry basis density values in the range of from about 0.1 to
about 0.2 g/cc, preferably from about 0.11 to about 0.15 g/cc, and most preferably from
about 0.12 to about 0.14 g/cc. In its expanded state, polymeric foams of the present
invention useful as absorbents have dry basis density values in the range of from about
0.010 to about 0.040 g/cm?, preferably from about 0.013 to about 0.030 g/cm?.

Suitable absorbent foams will in general exhibit especially desirable and useful
"“aqueocus fluid handiing and absorbency characteristics. In particular, when the foam is
~ ‘used as the primary distribution material in an absorbent core of the present invention,

the ability to move fluid from the crotch region of the core to the front and/or rear regions
of the core is important. )




which the foamis made. Thus, a typical foam nmade froman emulsion with
water-to-oil ratio of 60:1 would have a predicted expansion factor of 8.0,

i.e., an expan kness 8 times the col |l apsed thickness of, ofopAM
The procedure Sﬁ?”&%ﬁlﬁurl ng the expansion factor is described mHﬁh Q%e t

Met hod section of the '866 application. 35 An inportant mechanica
feature of the absorbent polyneric foams useful in the present invention,
whet her col | apsible or non-collapsible, is their strength in their expanded
state, as determned by its resistance to conpression deflection (RTCD).
The RTCD exhi bi t eAndiyertinportant propedty af Gssfaltabeorbeit fobms Rt ERG tﬁﬂﬁ%rﬁ&nt as

he d t d t t t he foa rk. The nmodul us
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possess sufficlient foam st erns
and store acéepesspecialirysefuldn Gbstbbmt afticleisfonatserbingoadueaus fuidslttei preferrbait
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the ot i on anoany S Speferett, Wi Ry s BRBRT sMEabh BEss iR O o
the foam  least abwfr?ﬂemm@%mfmé\erewypmef%amnhywean absfouana poasstinel of e ei n

can be quant isaitasboliaokit, Hiafé Biehdtabi gt i8aRBbuab chiy al n produced in a sampl e
of saturated foam hel d under a certain confini ng pressure for a specified

tenperature and period of tine. The nmethod for carrying out this particul ar

type of test is dﬂﬁ:ﬁﬂiérh@ﬁeﬂrﬁ ateridEfod uddEd pdeisaiResd ih@'?!ls‘?ﬁbl.ﬁi&? ma?@igl in tl&)
appl i cation. ERAS L as apsg erl\t s are tlhose whi ch exhi b . o such
that a confi ﬁ% 598%3 H\S RIpsent griies is,feseribed; iInjcapepding Uss- Ri’?ﬂ c“eﬂPI%a ahout
50% or | ess Serial No. 08/633,630 (G. Seger et al.), filed April 17, 1996, which is mo%?porated by
reference herein. These fiber-based distribution materials, referred to therein as "fiuid
absorbent members", preferably comprise three basic components: chemically
stiffened, twisted, and curled bulking fibers, high surface area fibers, and chemical
binder additive, each of which is described in detail. The fibrous members described
utilize a high surface area fiber to provide capillary pressure (or suction) to the fluid
absorbent member. These high surface area fibers are generally low diameter and can
be highly conformable. They provide the fibrous member with capillary pressure well in
excess of the capillary pressure found in the bulk-providing chemically stiffened, twisted,
and curled fibers (unrefined) alone.. Preferred fibers for this high surface. area
application are the eucalyptus family of wood pulp fibers. Particularly suitable
eucalyptus fibers include those of the eucalyptus grandis species.

e _The fibrous members preferably comprise from about 80% to about 95% of the
. chémically stiffened, twisted, and curled fibers, from about 3% to about 20% of a high
surface area fiber, and from 0% to about 5% of a chemical additive binding means for
increasing physical integrity of the web. (All percentages refer to weight percentages



conpression of the foam structure when it has been saturated to its free
absorbent capacity with synthetic urine having a surface tension of 655

nmMYm Preferably the strain produced under such conditions will be in the
range from aboMO %/563§4 about 25% nore preferably from about PGIABIMSI4 15%
nost preferably fromabout 2 to about 10§ Al t hough the foam based

materials of the present invention function well for distribution and/or
storage, the fact that these materials are conpressible can lead to rel ease
or fluid duebés@dmﬂrmamy iweb .weldht.5 Hreferably, Gieefaﬁceamrbqaﬂhemberel\rbm'cdirﬁmﬁ in
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i ntroduced as part o mvent on ese.rewe arriers

provi de a selpad-umeans ayer capable of accepting and even storing the [iquid
rel eased fromthe | ower storage or distribution regions. Exanples of
effective rewet barriers include Super absorbent Hydrogel materials,
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rewet value obtained with the absorbent article w wet barrler will
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necessarily be o r oxi nmat an av ra e ¢&F
average cel |l G‘Feaf?é'l‘ » theyweb l&)ﬁpma"m@og@gtby heating the web untll tmtmmaﬂm
portion of the fibers melt. Specific non-limiting examples of suitable fibrous materials

include polyester hot melt fibers (KODEL 410), bicomponent fi bers trncomponent fibers,
mixtures thereof, and the like.

Suitable fibrous fluid distribution materials as described above can be further
modified by being mechanically treated, such as described in EP-A-0.810.078, which is
incorporated herein by reference.

Storage Materials

< In those embodiments where the distribution material is not particularly suitable
for storage of absorbed fluids, the absorbent core will also comprise a material, or
combination of materials, whose primary function is the storage of absorbed fluids.” The
fluid storage material acts to store body exudates away from the wearer's body so as to



34 A nunber of techniques are available for determ ning the
average cell size of foans. The nost useful technique, however, for

determ ning cel] si in foams involves a sinple neasurement basgd he
scanni ng el ect MY 9;65%%1‘om crograph of a foam sanple. The cell gl ze ohbifet
measurenments given herein are based on the nunber average cell size of the
foamin its expanded state. The foans useful as absorbents for aqueous
fluids in accordance with the present invention will preferably have a
nunber aver adeave ¢id waarerenithfa faplingtof QUH?Q,& rhestarage-msterialn are painiaied i fuidbm
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present in the polynerized foam Such residual materials can, in fact,
contribute significant mass to the foam nmaterial . Any suitable
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0.030 g/cnfer or bent to6ans WI eneral exh| bi t
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distribution materi al rbent “core resent invention, the
ability to nomeltiplicily ®f fanignict functionat @rpme.gsm as sv'ms"q:a% ard mege fyrigally

and/or rear reghaRSrélps! BERafPIES of SolyniB?e LliBle for use herein include those which are

prepared from polymerizable, unsaturated, acid-containing monomers. Thus, such

monomers include the olefinically unsaturated acids and anhydrides that contain at least
one carbon to carbon olefinic double bond. More specifically, these monomers can be
selected from olefinically unsaturated carboxylic acids and acid anhydrides, olefinically

unsaturated sulfonic acids, and mixtures thereof.

Some non-acid monomers can also be included, usually in minor amounts, in
preparing the hydrogel-forming absorbent polymers. Such non-acid monomers can
include, for example, the water-soluble or water-dispersible esters of the acid-containing
monomers, as well as monomers that contain no carboxylic or sulfonic acid groups at
all. Optional non-acid monomers can thus include monomers containing the following

_ fypes of functional groups: carboxylic acid or sulfonic acid esters, hydroxyl groups,
amide-groups, amino groups, nitrile groups, quaternary ammonium salt groups, aryl
groups (e.g., phenyl groups, such as those derived from styrene monomer). These non-



35 Anot her inportant property of useful absorbent foans according
to the present invention is their capillary absorption pressure. Capillary
absorption pressure refers to the ability of the foamto wick fluid

vertically. [Swoss2é4 Chatterjee and H V. Nguyen in "Absor F&TABI00Rxt i | e
Sci ence and Technol ogy, Vol. 7; P. K Chatterjee, Ed.; Elsevier: Amsterdam
1985; Chapter 2.] For the purposes of the present invention, the capillary
absorption pressure of interest is the hydrostatic head at which the

vertical |y Wk esbnbintisdateOadi-kitbwns ratarl atdiard raeecred an bersitec aptaiti for under
equi libriumconditions at

col um of f|%ﬁamptee.ifgp;s-ﬁ?fﬁ?‘%ét%ﬁggs ﬂﬂéadurd%?étaﬁi&éﬁrﬁgﬁf*e%@aé{?@%ﬁf% ‘5y i

useful in abggs iFaRint ardskehEIWesterrdry Olsbiiety Dacpmiserst 3, 11977{shott loe whichf arer ed
absorbent foans useful herein will generally have a capillary absorption

pressure of iBeorprated BYEIEEN%s cm (Foans useful herein preferably have an
absorption pressure of at |east about 30 cm nore preferably at | east about
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conformabl e. They provide the fibrous nenber with capillary pressure well

i n excess of the L. r u [ 2 Drowidj i cal |
St Tt ened, twi o cqeRtld heufsial blroh Bl ifbobies oo el o SRS Y
for this highingauffenieacidesuchpsl vinysulfonic acid, elivk sdfoeniel 3qist, vinyk telvieng suifoniood
pul p fibers. . i r Li:ab I i | f the
eucal ypt us g?gﬁgﬁé sgrger%i Ag)sf?rﬁy h&&' é&ylﬁ#@ ?@bé‘%ﬂ% érar'gérrgce?gg %Fﬂfaegr glg? 3’“9'
conprise fr o AvTBt, (sUoBibY] GetheRTYSBG S RPTORYS AR gvifopropyl frediaeRriale. west ed,

and curled fLQb8.3-fefatRRyProptVaditnRuil amd3taedyiathidd-2hetyliprspane aukshid | ber,

and from 0% to about 5% of a chem cal additive binding neans for increasing
physical int@§fity of the web. (Al percentages refer to wei ght percentages

Preferred hydrogel-forming absorbent polymers for use in the present invention
contain carboxy groups. These polymers include hydrolyzed starch-acrylonitrile graft
copolymers, partially neutralized hydr::Iyzed starch-acrylonitrile graft copolymers, starch-
acrylic acid graft copolymers, partially neutralized starch-acrylic acid graft copolymers,
saponified vinyl acetate-acrylic ester copolymers, hydrolyzed acrylonitrile or acrylamide
copolymers, slightly network crosslinked polymers of any of the foregoing copolymers,
partially neutralized polyacrylic acid, and slightly network crosslinked polymers of
partially neutralized polyacrylic acid. These polymers can be used either solely or in the

- form of a mixture of two or more different polymers. Examples of these polymer
““materials are disclosed in U.S. Patent 3,661,875, U.S. Patent 4,076,663, U.S. Patent
4,003,776, U.S. Patent 4,666,983, and U.S. Patent 4,734,478.
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36 based on total dry web weight.) Preferably, the fluid absorbent
menbers wi Il conprise between about 80% and about 90% of chemically
stiffened, tw gigffdssapd curled fibers, between about 8% and apoutssdBPGDf a
hi gh surface area fsl ber (hereafter descrl bed), and between about 0.25% and
about 2% of a chemical additive binding {feans. More preferably, the fluid
absor bent rrenbers conpri se about 88% chemcally stiffened, tw sted, and

curled fibers, ut 1Q% h surf a_ fi caI

bi ndi ng means. L pre EP%’I Fg’&'me{ ge"[ g‘afrfﬁgs ué%%%m g@ﬂe’&p F%&%%ng means,
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thermal Iy bond r L '
formed by ¢ nBeREge BisnehisnpiiE dpketpbil oViier bnpris Mo, fbdh 306 dobi
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I nt ersection t e i pral LAl
provi des bon§ S|pf"(¥ @g@? %Egﬁsec (ﬁ:ngc'c# t'ﬁ'}éem %P%sgh#"i?gogér@gﬁ?ﬁngé‘%%f

ot her bi ndi ngulfstdnﬁalty weteeinsaubblé yandt ir fpertedietetrwnes dble absorptive Icapaciti| and osi ¢
fibers, r i P.P,;Hg{% in ~
gener aI be ﬁ‘a% CE%Je ‘?ogﬁrﬁ@ cgﬁertt °n€’a§’8”n%'§%’§?‘ﬁ‘gm rgeé;slffiyr ene Sgﬁf)ﬁﬁlﬁo@%}g
fibers and t Rmcamlsafgt netwbﬂberpgllnwg dhesarrolymass @andygical \netwark (aresstinking ed
throughout. Lhed BRIdabitbas i Gedibiefdith TN Mottt 4678lce I ntermixed with the

stiffened ce ers and fine |bers Int aqueous slurry prior to
web formation. Once forrred the web is thermally bonded by heating the web

until the ther mpg?&&?ﬁ-f&ﬂfnb'pg@nﬁf’s ﬁabyeo&tdasﬂysbér@dnﬁbme%mm ffb'r&.!sr}ﬁé‘tehélmé' ng

exanpl es of suita brous materials 1 ncl {) yester hot nelt fibers
(KODEL 410), fesmcibestorraematefial, Jhe fi Pwéﬁmﬁ‘m@!&faﬂ itgley inter gfig. yptake 9 Hlé'lde*c‘yf and

the Iike. the hydrog'émohﬁihb Qolwnbf 0N§néttkélé§§ ﬂlnﬁyrli&ptbfeﬁ@d HELSE rédtiveRhigh
descri bed above can be further wg& rrechanér(ﬁall ted, such
i

fre
as descri bed cPRPepisationy) of ydregat f°'Wfﬂgc'PP \f’%e' P’&t ¥eh %lar‘fX'W‘g tg? &bnce.
St orage Mat embiogkifig lpReridhfena exhibitstl BE Miafy \wﬁbgeufdsrmcg polyrdrsl iThe usetafrhigh i s

not particul %arlléen?rlajt%otna#)}d?ogel-forming polymers is described in detail in U.S. Patent No.
5,599,335 (Goldman et al.) and U.S. Patent No. 5,562,646 (Goldman et al.), both of
which are incorporated by reference herein.

Storage materials comprising hydrogel-forming polymers can also comprise
fibrous materials to form fibrous web or fibrous matrices. Fibers useful herein include
those that are naturally occurring fibers (modified or unmodified), as well as synthetically
made fibers. Examples of suitable unmodified/modified naturally occurring fibers
include cotton, Esparto grass, bagasse, kemp, flax, silk, wool, wood pulp, chemically
modified wood pulp, jute, rayon, ethyl cellulose, and cellulose acetate. Suitable
synthetic fibers can be made from polyvinyl chloride, polyvinyl fluoride,
polytetrafluoroethylene, polyvinylidene chloride, polyacrylics such as ORLON®, polyvinyl
acetate, polyethylvinyl acetate, non-soluble or soluble polyvinyi alcohol, polyolefins such
as polyethylene (e.g., PULPEX®) and polypropylene, polyamides such as nylon,

;'polyesters such as DACRON® or. KODEL® polyurethanes, polystyrenes, and the like.
The fibers used can comprise solely naturally occurring fibers, solely synthetic fibers, or
any compatible combination of naturally occurring and synthetic fibers.



for storage of absorbed fluids, the absorbent core will also conprise a
material, or conbination of materials, whose primary function is the

st orage of absorbed fl uids. The fluid storage material acts to_st ody
exudat es away WP 8iSt4le wearer's body so as to it ordi

37 | eave the wearer with a feeling of 4¢iryness. The storage materials are
mai ntained in fluid contact wwth the distribution material such that urine
or other aqueous body fluids absorbed by the distribution nmaterial can be
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preparing the roge 'sor bant -acl d nononers
can (e.g., DACRON®) hydrophlhc nylon (HYDROFlL and the like. Suitable hydrophilic

fibers can also be obtained by hydrophilizing hydrophobic fibers, such as surfactant-

treated or silica-treated thermoplastic fibers derived from, for example, polyolefins such
as polyethylene or polypropylene, polyacrylics, polyamides, polystyrenes, polyurethanes
and the like. For reasons of availability and cost, cellulosic fibers, in particular wood
pulp fibers, are preferred for use in the present invention. '

Suitable wood pulp fibers can be obtained from well-known chemical processes
such as the Kraft and sulfite processes. It is especially preferred to derive these wood
pulp fibers from southern soft woods due to their premium absorbency characteristics.
These wood pulp fibers can also be obtained from mechanical processes, such as
groimd wood, refiner mechanical, thermomechanical, chemimechanical, and chemi-
thermomechanical pulp processes. Recycled or secondary wood pulp fibers, as well as
bleached and unbleached wood pulp fibers, can be used.




i ncl ude, for exanple, the water-soluble or water-dispersible esters of the
aci d-cont ai ni ng nononers, as well as nononers that contain no carboxylic or

sulfonic acid gro t all. Optional non-acid nononers can tBpsyidpbnfle
nononer s cont aWr99§§§7t6 e follow ng types of functional groups: carboxylic

acid or sulfonic acid esters, hydroxyl gmbups, am de-groups, am no groups,
nitrile groups, quatenmary ammni um salt groups, aryl groups (e.g., phenyl
groups, such as those derived from styrene nononer). These non-
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25, 1995, the disclosure of each of which is hereby incorporated by reference. As is

discussed above, the foam materials useful for providing requisite fluid distribution out of
the crotch region may aiso function to retain absorbed fluid. However, as indicated, a
single material may function as both the distribution and storage material in the present
articles.

The storage foam material useful in the present invention provides very low
density absorbent foams. For a given expanded thickness, these lower density foams
more efficiently utilize the available polymer material. As a result, the lower density
absorbent foams provide an economically attractive means for achieving thinner
absorbent cores for absorbent articles such as diapers, adult incontinence pads or
briefs, sanitary napkins, and the like. This is achieved while providing desired
absorbency and mechanical properties.

The stofage absorbent members of the present invention may comprise
materials that exhibit high capillary suction capacities as disclosed in Young et al. P&G
case 7054. For purposes of the present disclosure, this high suction capacity is
measured in terms of the member's ability to uptake liquid at high capillary heights,
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copolyners, partially neutralized hydrolyzed starch-acrylonitrile graft
copol yners, starch- acrylic acid graft copolyners, partially neutralized
starch-acrylic acid graft copol yners, saponified vinyl acet ag-ﬁ'rﬁﬁsﬁ)ﬁbﬁ?
est er copol yneW® 99455284 ol yzed acrylonitrile or acryl am de cop

slightly network crosslinked polynmers ofgany of the foregoing copol yners,
partially neutralized polyacrylic acid, and slightly network crosslinked
polymers of partially neutralized polyacryllc acid. These pol yners can be
used either swichlaye grrneranlybh@uhteredwdfenahmmnmbere'scﬁsmqnsdmarrﬁhsem&r‘ﬁ@‘i‘%nt
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hydrogel -form ng polymers. The use of high concentration hydrogel -form ng
polynmers is described in detail in US. Patent No. 5,599, 335 (CGol dman et
al .) and U S. Pat dntanbiher BmbédimentstheGughi capillasy sad:tnop cabanith strirageh peserbant
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hydr ogel - f or nprise terials to form
fibrous web oabdut BrgiumreferablveebastFabbet% 9(95810[9 preferahhat Ipast gheut 11 g/g, still

more preferably at least about 14 g/g. Typically, these storage absorbent members will
" have a capillary sorption absorbent capacity at a height of 70 cm of from about 7 g/g to
about 35 g/g, more typically from about 9 g/g to about 30 g/g, still more typically from

about 11 g/g to about 25 g/g.

.
In yet another embodiment of Young et al., the high capillary suction capacity
storage absorbent material has a capillary sorption absorbent capacity at a height of 120
cm of at least about 4 g/g, preferably at least about 5 g/g, more preferably at least about
7 g/g, still more preferably at least about 11 g/g. Typically, these storage absorbent
members will have a capillary sorption absorbent capacity at a height of 120 cm of from
about 4 g/g to about 29 g/g, more typically from about 5 g/g to about 24 g/g, still more
* * typically from about 7 g/g to about 19 g/g.

In yet another embodiment, the high capillary suction capacity storage absorbent
material has a capillary sorption absorbent capacity at a height of 200 cm of at least
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those that are naturally occurring fibers (nodified or unnodified), as well
as synthetically nade fibers. Exanples of suitable unnodified/ nodified
naturally occurring fibers include cotton, Esparto grass, ba 9/5635‘17)’
flax, silk, wo®09 pul p, chenically nodified wood pul p, jute, rayon,
ethyl cellulose, and cellul ose acetate. 4fuitable synthetic fibers can be
made from polyvinyl chloride, polyvinyl fluoride, polytetrafluoroethylene,
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pol yol ef i ns stmgqlated by dlwdlng the capillary suction absorbent capactty at 200 by the time
spent at 200 cm. Capillary suction absorbent capacity and time are readily determined
using the Capillary Sorption method discussed in detail in the Test Methods section
below. Though not a requirement, particularly preferred storage absorbent members will
have an initial effective uptake rate at 200 cm of at least about 3 g/g/hr, more preferably
at least about 4 g/g/hr, and most preferably at least about 8 g/g/hr. Typically, the
effective uptake rate at 200 cm will be from about 3 to about 15 g/g/hr, more typically

from about 4 to about 12 g/g/hr, still more typically from about 8 to about 12 g/g/hr.

= While the above minimum capillary sorption absorbent capacities are important
. to the absorbent members of the present invention, the members will also preferably,
though not necessarily, have a capillary sorption absorbent capacity at zero head
pressure (i.e., at 0 cm in the Capillary Sorption test) of at least about 15 g/g. In another
preferred aspect, the absorbent members will concurrently exhibit the required g/g



as pol yet hyl ene or pol ypropyl ene, polyacrylics, polyam des, polystyrenes,
pol yuret hanes and the |ike. For reasons of availability and cost,

cellulosic fibers, in particular wood pulp fibers, are preferred for use in
the present -i nY@AYSBs Sui t abl e wood pul p fibers caf T8B! ned
fromwel | - known chem cal processes such as the Kraft and sulfite processes.
It is especially preferred to derive these wood pulp fibers from southern
'soft woods due to their prem um absorbency characteristics. These wood pul p
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pol ymeric foam structure of interconnected open-cells as disclosed in, for
exanple, U S. Patent 5,387,207 (Dyer et al.), issued February 7, 1995, and
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suction height is determined by dividing the capillary suctlon absorbent capacity of the
“material at that given height by the capillary suction absorbent capacity of that material
at zero head pressure, i.e., 0 cm. In this regard, in one aspect, the absorbent member
will have a capillary sorption absorbent capacity at zero height of at least about 15 g/g,
preferably at least about 20 g/g, more preferably at least about 40 g/g and most
preferably about 60 g/g, and capillafy absorption efficiency at a height of 120 cm of at
least about 25%, preferably at least about 30%, still more preferably at least about 40%. .
In ancther aspect, the absorbent member will have a capillary sorption absorbent
capacity at zero height of at least about 15 glg, preferably at least about 20 g/g, more
preferably at least about 40 g/g and most preferably at least about 60 g/g, and a
capillary absorption efficiency at a height of 70 cm of at least about 30%, preferably at
-~ least about 40%, still more preferably at least about 65%. In still another aspect, the
"absorbent member will have a capillary sorption absorbent capacity at zero height of at
“" least about 15 glg, preferably about 20g/g, more preferably about 40 g/g and most
preferably about 60 g/g, and a capillary absorption efficiency at a height of 35 cm of at |
least about 50%, preferably at least about 70%, still more preferably at least about 90%.




articles. The storage foam material useful in the present

I nvention provides very | ow density absorbent foans. For a given expanded

t hi ckness, these |lower density foans nore efficiently utI|IZ€3%€ﬁ$9§84 able
pol yrner mat er i Y PRE4 result, the |ower density absorbent f of de an
econom cally attractive neans for achi evang thi nner absorbent cores for
absorbent articles such as diapers, adult incontinence pads or briefs,
sanitary napkins, and the like. This is achieved while providing desired
absor bency and nechani cal properties. The st orage absorbent

menbers of the prﬁﬁmhérraa%wwm "B?é?eﬁéﬁ@fol'fg@ mbﬁfeh?‘hﬁmw@t“%ﬁs% Q' gh
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referred to herel n th rption test) measures the anpunt of
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capillary su@bbmompmstme&tmm@aamnmtim menbers having a capillary
sorption absorbent capacity at a height of 35 cmof at |east about 12 g/g,
preferably at |east about 14 g/g, nore preferably at |east about 20 g/g,

still nore DMMMMM% y, these Storage
aosoreent Tenter S ibioke NS B L b Afkfivo36e APRNR BRI Y 5,
about 14 g/ g toe prebent inveotiay qe desnaribed inpdedail bejow.r tmorsbpreferr2d embgdimentiitiesit 40
a/ 9. storage absorbent member will be in the form of a high surface area hydrophilic
polymeric foam. In another particularly preferred embodiment, the storage absorbent
member will be in the form of a high surface area hydrophilic polymeric foam in
combination with an osmotic absorbent material (e.g., a hydrogel-forming absorbent
polymer). In yet another embodiment, the storage absorbent member will comprise a
blend of high surface area fibers and an osmotic absorbent (e.g., a hydrogel-forming
absorbent polymer).

High Surface Area Hydrophilic Polymeric Foams

As indicated, high surface area hydrophilic polymeric foams having high capillary
suction capacities may be used as the primary component of the storage absorbent
member, or such foams may be used in combination with an osmotic absorbent
material. While the foams useful as the brimary storage material (i.e., no additional
_materials which contribute significant absorbent capacity are used) will have many
.. Similar properties to foams that are used in combination with osmotic absorbents, there
..are certain foam properties that will vary depending on the specific embodiment in
question. In this regard, in the discussion of specific foam properties below, where no
 distinction is made between foams useful as the primary storage absorbent component
and those to be used in combination with an osmotic absorbent, it should be assumed



I n anot her enbodi nent, the high capillary suction capacity storage
absorbent nmaterial has a capi | lary sorption absorbent capacity at a hei ght

of 70 cmof at least about 7 g/g, preferably at |east about
Pttt © 14

preferably at VeA¥52%hout 11 g/ g, still nore preferably at

g/g. Typically, these storage absorbent sgenbers will have a capillary
sorption absorbent capacity at a height of 70 cmof fromabout 7 g/g to
about 35 g/g, nore typically fromabout 9 g/g to about 30 g/g, still nore
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preferred menDer wWhere SUfPacerarea nmaterial is a

" The materials utilized in the absorbent core of the present articles may be
arranged in a variety of ways, so long as the requisite crotch width (when dry and when
wet) and crotch region fiuid retention values are not exceeded. As discussed above, to
achieve both properties, it is preferred to have relatively little fluid storage in the crotch
region. '

The absorbent cores useful herein may comprise separate components for use in
the crotch, front and rear portions of the absorbent core. Figure § shows an exploded
perspective view depicting the elements of an absorbent core 428. As depicted in
Figure 5, the absorbent core 428 comprises a front panel 420 and a back panel 430,
both made of absorbent material, preferably material suitable for fluid storage. Figure 5
further shows a center section 451 of absorbent material overlying the front and back

* panels 420 and 430. The material of this center section 451 comprises a fluid
distribution material as described herein, or a material having requisite distribution and
- storage properties.



pol ymeric foam nmay be characterized by the nmenbers ability to initially
uptake liquid at high heights at relatively fast rates. Hi gh suction
menbers that ey R0t h hi gh uptake at high suction and hi ghdrhbdolette

ef fective uptake rates shoul d provide superior user dryness as the extent
of partitioning from other absorbent cord7nmenbers (e.g., acquisition or
distribution materials) and its rate will be favorably inproved by the high

suction material. _For purpos of the present disclosure, this |latter .
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not necessar farped isheat ok fikeip having gensoally noprdefared baettor parians bandad by deinghead
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15 g/g. In another preferred aspect, the abSorbent I
concurrently that preggantipyqus oA qinge&tlgjy gjong the front surface with arcuate portions of the

44 upt ake shéet 3t fidePSsrojettiy ot thk Hant\RirABE of #b _%Sililéﬁgqué Beeen Tﬁ%on;bﬁ? hf or

exanpl e, preferred ,  storage absorhent nenbers wl ave 2 or nore O e
fol l owi ng pr §5atenscld; contipdeys rows; algo, exteadipg transversaly (asese thashest ¢f laopa
hei ght of 35 neateril. Te atRatiportionsi bf the sBéed of fikdrehaleddgenherdily uRifsrin reiPYtrorh 4

about 27 gl o PHAERnd e et Pt S aplelsen end B eea TR RE BRI of
70 cmof at NMdnstiliradterst the beight off thikeioahéy shiet! sfafidersiliat I€dsQbge R, &and
7o (1113 a Py orB B4 1o dha S mairiTRiGh e 08P Yefieen PE hohaBg o
of at | east d&isatiansathg/fingiviquabfibersiblitiye sheet offitiers are less than 25 denier (preferably in
the range of 1 to 10 denier) in size, and the sheet of fibers without the backing has a
basis weight in the range of 5 to 300 grams per square meter (and preferably in the
range of 15 to 100 grams per square meter) measured along the first surface to provide
sufficient open area between the fibers in the sheet of fibers along the arcuate portions
(i.e., between about 10 and 90 percent open area) to afford ready penetration of fecal
material into the individual fibers along the arcuate portions.

- - Suitable materials for use as the backing include but are not fimited to
.. thermoplastic films, porous films, apertured films, apertured formed films, unapertured
- formed films, nonwoven webs, breathable materials, such as breathable films, including

but not limited to microporous films, apertured nonwoven webs and the like. The



about 5 g/g, nore preferably at |east about 7 g/g, still nore preferably at
| east about 11 g/g; (iv) a capillary sorption absorbent capacity at a

hei ght of 200 cm of at |east about 3 g/g, preferably at |east about 4 g
nore preferabl YWaP¥5%4st about 6 g/g, still nore preferably E‘Frqné%{%“f’“about
8 g/g. In yet anot her aspect, 48t orage absorbent nenbers of the
present invention can be characterized in terns of exhibiting a
relatively hi gh absorbency efficiency (hereafter referred to as
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material's Cﬁ?&ﬁb&%:@hz@ rﬂmgﬁﬂg pressure. Capillary absorption efficiency
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nore  pref erdiktionsigendiafitat At Engled tthg spatdd GBsdralypataieldhdinglocatRAst about
60 g/g, and a capillary absorption efficiency at a height of -70 cm of at
| east about 30% preferably at | east about 40% still nore preferably at
|eas|t | about 65% Ismesttoflfberanpfafdsramy a&psaydroﬁﬂ”lﬁltﬁhﬁleﬂi Ragys tmnhehydnb;kﬂmchﬁve a
capillary sor

510, pr el or sty BEIDOd 3 PRBRES sbeBingbl e shre gBeeGhemeeEichee s

preferably abwropﬁmclty/ gadiem ovheraim thel drautate @bmomsphavem eydroghilieie whigh islebei ght
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preferably at PRast

45 that fambpmdﬂd legations tPféh@ shastt of fivars bavet a hydgephilibiyowhiemis lessitbam s  of
the present i relatively high nmedi um absorption hei ght,
which is deflﬁr:l% %rbﬂ‘nﬁ:\ﬁ'hﬂth@ “which the nenber has a capillary sorption

absorbent capacity that is 50% of the capillary sorption absorbent capacity
at 0 cm height. | rprbfaiaply tRE%cdl mBh&jeRichEmMember REBcHEE N {hebpshBEIORSveld | |

have a capillary sorption absorbent capaci t% at zero
minimal extent to preserve the openness of the fecal management member to allow

ready penetration of fecal material. More preferably, the fecal management member is
not secured to the topsheet at all preserving the openness of the fecal management
member and also allowing the topsheet to separate from the fecal managément member
creating additional void space within the disposable absorbent article. However, it is
recognized that the fecal management member should be secured within the diaper to
prevent it from freely moving about. The fecal management layer is positioned between
the liquid pervious topsheet and the substantially liquid impervious backsheet which is
joined to the topsheet. The fecal management member comprises a backing layer and a
sheet of fibers. The sheet of fibers have anchor portions in the backiﬁg layer at spaced
bonding locations and have arcuate portions of the sheet projecting from the backing
between bonding locations. The disposable absorbent article preferably comprises an

absorbent core which is positioned between the fecal management member and the
backsheet.
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hei ght of at |east about 15 g/g, preferably at |east about 20 g/g, nore
preferably at |east about 40 g/g and nost preferably about 60 g/g, and a
medi um absorption height of at |east about 35 cm nore prefer east
about 40 cm"psY’PI”?’ssﬁf)‘re preferably at |east about 50 cm mstp%g}rl%%gg’bg ly at
| east about 60 cm Conmponents of the Higgh Suction Storage Absorbent
Menber s Representative materials useful in preparing the storage
absorbent nenbers of the present invention are described in detail bel ow
In one preferred enbodi nent, the storage absorbent nenber will be in the
formof a hi ghagp(ggce area hydrophilic polynmeric foam |n another
particularly preferred enbodi nent, the storage absorbent nmenber will be in

the formof a hi gfxasmple 4deanaksorpRpY Adisle Jompriping PReabserbenlfore of 1B8 PEISARL i on
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bet ween f oans useggl(ﬁ"l'pges 1?@@%&%&@%&3?5@&49%\3’%%%@%{}0@%&%%&%% tﬁ%&"ﬁhose
to be used i iwaisbregiond06 end airean storagesnenatier 7688 inoatediir the irear waistitegion@0as buned

46 the des %Igtér%lé Qnirfaf st&{%ﬁé e (leErEJ Oé §rea|994'é@ @P lﬂ?e E&kggeb Ptl'i%néﬁ e

enbodi nents. Tn contrast ere ditferen oam properties are app
dependi ng on SuFRcecqtiibri phgareent gore and comprise the same type of material. The storage

members 704 and 708 comprise a HIPE based open celled polymeric foam designed for
storage of fluid. The front storage member 704 is substantially rectangular in shape,
with the exception of the shaped inner edge 710, having a width, tfransverse dimension,
of 130 mm and a length, longitudinal dimension, of 110 mm. The basis weight of the
storage member 704 is 160 gsm resulting in an approximate total weight of 2.1 grams.
The rear storage member 708 is substantially rectangular in shape, excepting for the
shaped inner edge 710, having a width, transverse dimension, of 130 mm and a length,
longitudinal dimension, of 188 mm. The basis weight of the rear storage member 708 is
160 gsm resulting in an approximate total weight of 3.8 grams.

Example 1 further comprises a distribution member 703, which is located on the

wearer oriented surface of the front and rear storage members 704 and 708, and on the

-, backsheet oriented surface of the storage/rewet barrier members 705 and 709 . The

-+ . g, distribution member 703 comprises a HIPE based open celled polymeric foam designed
... for distribution. The distribution member 703 extends from the front waist region 706
through the crotch region 702 and into the rear waist region 707. The distribution
member 703 is slightly shaped having a transverse dimension of 80 mm in the front and




guestion, descriptions for each enbodi nent are provided. To the
extent high surface area polyneric foans useful herein are described in
ternms of their physical properties, it may be necessary to perform apalysis
on the foam i nWoPE%264 or m Thus, insofar as a foamis used | TGPV at e
formand is prepared froma previously fesnmed sheet, physical property
nmeasurenents will be conducted on the sheet foam(i.e., prior to formng
particul ates). Wiere the foamis forned in situ into particles (or beads)
during the podaymaistzegionsn7qf anbZ@7 and @i tarisyersé dimengion of &0nmMoin e emtel

cormos'tlonmr%%dvo%' A (oflgididi bitnensiofi o}m@%@h&%@ﬁﬁeamﬁ 386 RIn? Ty the

pur pose of such dsur ement cap| l'ary suction
materi al s de§e$l$ WGBh%M'%@WtQPWWT @03 |s|12@cgs'as'ewi@grl@aeﬁpwaxlma@rtotal
material for ?ftbsggig fiat core structure of the present invention.

The materials ut| ized I'n the absorbent core of the present articles may be
arranged in a variety of ways, so long as the requisite crotch wdth (when

dry and when wet) gdifple " PlGihel @8hiphisdd YiothgehbWall bAfer flenfRrAl7O5 NdMd 709
exceeded. As discussed above, to achieve both properties, it is preferred

to have rel afcgledipnithg wearer prgnipd.sugperyel the, i BLUoPGTRTPYr 3B 3Rd the frontand | The

absorbent cor&dy disBhe!Imeniterd 04 BNd CTUBPARES 8n Stﬁé)%aisﬂeéloém&@nétﬁfaﬁé"of Yge I N
the crotch, front and rear ortions of the absorbent core. ure 5 shows

an expl oded PEquisitian, member; 141 (Hi5 etpfage/ rewst barHereRembeE 70n a@ﬁ b@mp"‘%r e

428. As depi @nsdabsarﬂangma@na adhbﬁvétsbsafdbd!tﬁthéeérﬁalﬂt3§ cOrRBIULIERS Thefshapd
panel 420 and 430 made of a orbent naterial referably

P eri o sar s Pecdteisebie: paRer maniereraprarals M SHABP o Mok stotsog spirgers

section 451 @gb4 ahs Fokelhe mtagblrabetmaﬂfdryhang:ewmﬁ ﬁMOQ&WeWSISWt%f 420
and 430. The matn%)i{g‘#o of thi.s, center sech es a fluid

di stributi on"H&t 8¢ %l?ﬁsbsev&e'%rr%ﬁu s'"cﬂ't"% Wﬁ'? gm' ng requisite

di stribution and storage properties.
47 Example 2 is an absorbent article comprising an absorbent core of the present
invention, which is also schematically depicted in Fig.7, showing a garment side view of
such an absorbent core, and Fig. 8 showing a cross sectional view of such an absorbent
core. The acquisition layer 701 of example 2 comprises a layer of chemically stiffened
cellulosic fibers combined with a bicomponent fiber in a ratio of 87% to 13%,
respectively. The acqusition layer 701 of example 2 has a longitudinal dimension of 260
mm and a transverse dimension of Sb mm. The basis weight of the acquisition layer 701
is 340 gsm resulting in a total weight of approximately 5.3 grams. The acquisition layer

701 is the layer located closest to the wearer oriented surface.

Example 2 further comprises a front storage member 704 located in the front
waist region 706 and a rear storage member 708 located in the rear waist region 707. In
example 2, the storage members 704 and 708 are located on the backsheet oriented
surface of the absorbent core and comprise the same type of material. The storage

- members 704 and 708 comprise a HIPE based open celled polymeric foam designed for
~- storage of fluid. The front storage member 704 is substantially rectangular in shape,
" “with the exception of the shaped inner edge 710 having a width, transverse dimension,
of 130 mm and a length, longitudinal dimension, of 110 mm. The basis weight of the
storage member 704 is 160 gsm resulting in an approximate total weight of 2.1 grams.




Center section 451 may conprise multiple strips of absorbent material, each

havi ng i ndi vidual shape, width, Iength and thickness characteristics. For

exanple, in a f ed enbodinment, a relatively thin, flexi
e o

resilient, pol oamstrip 451 is preferably made from nBsggllPr%M%l uid

di stribution/storage material as the frost and back panels 420 and 430.
Al so depicted in Figure 5 is an acquisition material 452. The
di sposabl e absorbent articte of the present invention nmay also conprise a

fecal nmnagen®atrearcsiorage menbes ZP%%W"FW"WW’G@P"%‘GT imEtrangp gkeepiing & the

US97/ 20840. sﬁsﬂe'a“ |ﬁllwér3édgé heo ﬁmagl a WRIR GRARVEFse BMBRSion, of 23PMREANPS 1drghP
mat eri al having_ a backing pref erablélefl?ag npri si ng a thernopl astic backi ng

| ayer (e.g., '&9itpdnalpimsayrefl)ss am- ifrweight 9f the Jparpigrege meampercd8 isind a

multiplicity b gsMtedulting iinar appradinae taal weidhe b3 8 gramsspeci al |y fornmed sheet
of fibers having generally non-defornmed anchor portions bonded by being

enbedded in the backing layer at spaced el ongate generally parallel bonding
| ocations that a'EQarﬁﬂBQIfDW%OMﬁNSEQEa SisiFiB@ioh GRerdbe? 703 WhRthfi§ Riehted Wnithe €

wi th arcuate ortlons of fibers cti fromthe front
surface of t aBeJcﬂE'F?fﬁgFggfé? °B§'F ha'tdrrs%%ﬂfasg "P%?Esa?q%cﬁ?g 108 aadanith®ious
rows al so exthaekEheét drreﬁléa\:eﬁsal of the Ismﬁégeﬁbﬁetsmﬁér tﬁémbeli?@IJOS ra?a eropal ;rhﬁ he
arcuate port| e.s r av enera ni fo i ght
o DO chithuton, bafodt 7 ectnutsts B ol s ReRi e chapcslh agendd

pL ef era?l %/ grtwsteﬂraﬁdmﬂedibmjkmg fider€) highl durfasd area fi f?érheabrildaihgdntcakﬁulwdféﬂeddlwmd g
sheet o i .at. ir refera alf . to one an
one hal f ti rrglgh% s§nb31|| '{'g‘%@éerg@?ﬁe&%ﬁ dgﬁom g?‘lﬁ? Thvarst S2a %/r] %e‘“'%ﬂ*é‘henﬁi?%dum
fibers in thoegibe#02 efd intdibe searvaistesgiont e The distnibetion(rperaber 703 iy slightly t he

f 1t t {
[):(r:] E?ng has %h;g SI'S n&ea)trdr?gve?éezcg\weﬁ%lgnnS@ f\pxgﬁtthe Ffi% aF?r a%xrswsgp §lﬁ’ﬂ§?§6 net er
(and pr ef er atang 70R anthetramsynge dmenflpntobsqw igtkeneroish n’egmume Tive tagitudimsds ur ed

al ong the fi merwnfacmet esmsawndﬁ.em%u,f 758 1:€ H380RG) afh%ab&gé Wit tpGnl i bers

in the sheet of fibers arcuate portions [ en about 10
and 90 per cerfist %@W&?eéﬁ’ﬁ t783a5’f 1189 @smeregyiting: irean @PP@H‘"@FE fotal aweighteaf 3.9 al
into the indigiggal fibers along the arcuate portions. Sui t abl e
materi al s for use as the backing include but are not limted to
thernoplastic filns, porous filns, apertured filns, apertured forned fil ns,

unapertured for rrectxémbl@rsz fmnmmnw@%toréyeﬁahaabbﬁem@rﬁue?d $05 Said 709
breathableflltﬁ qludlng otrf n”_.?/\% gmcro us fllmsf, apertured
nonwoven V\Bbé %i qnthe wegrer orgn e surface of t sibution e ber 03 and the front and
rear storage members 704 and 708 and on the backsheet oriented surface of the
acquisition member 701. The storage/ rewet barrier members 705 and 709 comprise
superabsorbent material adhesively bonded to the remaining core structure. The shape
of the storage/rewet barrier members approximate the shape of the storage members
704 and 708. The storage/rewet barrier members 705 and 709 have a basis weight of
nominally 300 gsm. This basis weight results in a total weight of 11 grams.

Examples 1 and 2 described above were subjected to the Whole Diaper Vertical
- &. Wicking Test as described below. The following table, Table 1, shows the grams fluid
*.” pre gram absorbent values for examples 1 and 2. Table 2 below shows the dry crotch

caliper, the AWCC and the SCC for examples 1 and 2.

Front Crotch Rear

B LR LB SRRt B



48 backing is preferably a relatively thin layer having a thickness in
the range of about 0.00125 to 0.025 centineters. The fibers in the
sheet of fibers can be disposed in various directions with respect to the
paral | el bondiWR®¥%4ti ons and may or may not be bonded toge!’ﬁ'@?”&’!’“’“
crossover paints in the arcuate portiong; can be disposed in various
directions with respect to the parallel bonding |locations with the majority
of the fibers in the sheet of fibers (i.e., over 80 or 90 percent)

ext endi ng i n Hkighectidoms 85 alEoud cras r idgidmsanQkms t 64.5 bres bordsngl3lsaost 1180w  or

all of the ingjviduglgfibefge inyge shgat ofisfyi bergcan ggendidd 4115
directions generally at right aanées to the spaced %enerally par al | el

bondi ng | ocat FbRs. 49 8 sheetbof f¥Bers PPefer®ly nHS a hiffophi®d city
which is-less than the hydrophilicity of the backing. In a preferred

enbodi nent, f fibers thensel ves have a hydrophilicity gradient
wher ei n theﬁm&i ons have a hydrophilicity which is less than the
hydr ophi | i ciGeneadl t he bonded | ocations. Even in this configuration it is
preferred t ttt 1€ b%qgiod IIpocations of the sheet of fibers have a

hydr ophi |'i ci%@%@%@%‘han t he hydrophilicity of the backing.

Pr ef er abl y tUrndesk etrelwiseanated; tizercorpmsition of Jayse syn-arine io ohé diter opdistiled watera very
m ni mal ext Qt to preserve t he openness of the fecal managenent nenber to

al l ow ready penetration of fecal material. Mre preferably, the fecal
managenent rRotdssiumichloride secured to t HEClt opsheet &&-0gdl | preserving the

openness of éJ?lfiﬂfsﬁ 4l managenent nmenmbeyg, al so W ng the topsheet to
separate fromthe tecal managenent mnenb creatind additional void space

wi thin the dmpbsedsi-bydiegesphesshatar t i c| (BH4MERQer | 0-85gls recogni zed that the
f ecal nanageégp%ommogghwsghge secUuip)2Medy N tosgli aper to prevent it
h

fromfreely noving about. e fecal managenent |ayer 1 s positioned between

the |iquid gegymehiond@didedt and t he seAfs22RePal | yO-28%ui d i nper vi ous
backsheet whitgdhekiEmtNériidexaRydrite topshqg@;?.sﬁig f eqpégrmanagenent nmenber

anchor por ¢ 1R Feieedh RRhg | ayer at spaced bonding | ocations and have
arcuate portumds diterkise nstedcthaptesiiCidndBiony o staviabd kbsaratbr ebrwitizis andi ng
ocat Lons. TR cleRA ARl & 209 RSB RET, Pl ST eP Y comrses an
t he backsheeCURVED ACQUISITION METHOD
The curved acquisition test methods aims at simulating the introduction of urine into a
diaper. The following describes key principles of the test:
1. The diaper is held in a curved configuration to more realistically simulate the position
of the diaper on a standing or sitting baby. -
2. The realistic, vertical arientation requires that the liquid applied must be distributed
against gravity.
3. The overall configuration provides key data on acquisition, distribution and storage of
the liquid within the various materials thereby providing a better ur'lderstanding' of
material properties, and their combined performance.
...4. The apparatus includes a pressurized air cushion, allowing to better analyze products
:-. .- which have either a varying thickness throught various parts thereof, or which exhibit
a pronounced thickness change throughout the loading process.
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49 EXAMPLES Exanple 1 is an absorbent article conprising an
absorbent core of the present invention, schematically depicted in Fig.?7,
showi ng a gar My g0 akf¢ view of such an absorbent core, and Fi 961‘/?893}3 i ng a
cross sectional Vi ew of such an absorbent core. The acquisition [ayer 701
of exanple 1 conprises a |layer of chemca&bly stiffened cellulosic fibers
combi ned wi th a biconponent fiber in a ratio of 87%to 13% respectively.

The acqusition Iaieer 701 of exanple 1 has a |ongitudinal dinension of 260
mm and a transver $ge &l H‘Eﬁgl%ﬁ”&ﬂ"%(ﬁ Afeptedh for pbsodenioprldes of thenbabycdiapali ti on

|l ayer 701 is tﬁ)@oalﬁiﬁ\ﬁaﬁﬁcuia? ¥oh WidpBrsoof itk RIAXYETzE fite. Qﬁteﬁd&rfeﬁ(béﬁ’ésﬂh)é weight
granms. The acquisit 701 is the |ayer |ocated closest t he wearer

oriented surfange of aLoth %gﬂ_—‘ﬂ b3 the skilied PerRop withhe Aplede readily Gﬁ’ﬂptgtf‘éfr%@%
nenber 704 | (bﬁﬁiogék sucht defof 6lﬂatsmal Srtaduftﬁl'hdéﬁtereQEe% ﬂlcatldrﬁa‘rhestbgtr feemERToer

708 |l ocated iin the rear | St L on In e t he rage nenbers
704 and 708 & %eld PATLYP e’t'ﬂ%s‘g‘% mﬁ??s&ﬁ%@?%ﬁ%é&@aswitﬁé $rddPbent
ggg e and COFTT&ML&:F;KI%US&EW piessures betatet 0.8 kPIh G SkRd gtgm rnsemgsh?&hgerﬂlcland
conprise.a a en C oam desi gne st or age
of fluid. Thd® PPB?FF ‘”@E g‘i’es?%z!%f"& %ﬁapampﬂa*ﬁ\yﬁ'?f%&%ghﬁﬁwe%
shape, wit hdt’nhe key cespit from tbls tedids ﬂ'igamﬁjfor marundedgeacﬁldgthé‘@.)sl 'gés;toapeweﬁatb
transverse di Si 0 o] an e i.tydin | mensi on
110 nm The 6a% V\@‘L'Ie 'I‘ﬂejrﬁg? Eg]d'ng of g}be '}trg'ﬁ‘g’grtk 8 el%'gc'%ﬁ‘?nsgé’ﬁﬁ 7‘?19 in
an appr oxi rratfmheoaladlys\sesug:&htasoﬁeé&uﬁng;thammetﬁ)’referatw b;smermgecmrmcqu?da&nl S
substanti al | a e QL the aped | nner edge
710, having ?o\i/lm-?%% ﬂg?%tgﬁsewgﬁsgagl ma?sﬂlso% d%?c"rfgﬁ W'ﬁ%@ a2 gﬁ@f‘l’{mg 9,%
| ongi t udi nal calpesrrsimaasurirfg the diquichdisTribetidra sush ae by lietephintrigehe &ad is varauge
menber 708 I%e&@ﬂsgﬁﬂ%gﬁﬁféltl ng in an approxi mate total weight of 3.8

gramns. e 1 further conprises a distribution nenber 703,
which is |ocated on the wearer oriented surface of the front and rear

storage menbers 7g4 ﬁ@debw@’mérﬂ@né?!w&ﬂ%ui&c&%%‘?@t th€@'sh Lﬁdp.%t&& {%t he

storagel rewet barrier nmenmbers 705 |str ution rre

conprises a st BUEEReHWER 7| #d 2Blsy At Rirater Sfath aWsedeliverast at one hour
di stri buti on.intdRas dinetprédent ﬂ%&nﬂ%ﬁ%mﬁ@%n%ﬁﬁﬁ& %Jo@éﬂlﬁ'@‘?ncjtfdﬂﬁtau‘f@ﬁé“&

regi on 706 td% h ther?érotch re%pon 702 and into the rear wai st region
707. The di st }ad%ﬂugp,g (FoREe AF8logeus Yslghts GRn DR Aised syah phEpaaud f%%qm%‘e
di mensi on of dath, asnohgas the deseritied prnkiples are followed.

The test equipment is schematically depicted in Fig. 6. The complete equipment,
or preferably a multiplicity thereof for ease of replication, is placed inside a controlled
condition chamber, with room temperature and humidity within the following limits:

Temperature: 32°C £2° (80°F+ 3°F)
Relative Humidity: 50% £10%

if a deviation form this protocol is deemed appropriate, this must be stated
explicitly in the protocol.

o The Curved Acquisition Tester (600) comprises four important parts:

. a) A holding unit (610) which is essentially made of perspex/plexiglas. It has been
found that suitable plates of 5 mm thickness provide sufficient strength for operating
without undue deformation.



50 rear wai st regions 706 and 707 and a transverse dinension of 60 mmin
the crotch region 702. The |ongitudinal dinmension of the distri bution
menber 703 is 438 nm The basis weight of the distribution nmenber 703 is
120 gsm resul t WRPYSER64n approxi mate total weight of 3.9 gr arrr!"“""”’"""’41
Exanple 1 further conprises storage/reweiy barrier nmenbers 705 and 709

| ocated on the wearer oriented surface of the distribution nmenber 703 and
the front and rear storage nenbers 704 and 708 and on the backsheet
oriented surface of the acquisition nenber 701. The storage/ rewet barrier

Teber's 705 and 70% S8R Sar W SHEIRRERS Iy TELCRbal AP TRVRy P aRRd o

the remai ning cor est? e shape he S
menber s appr cedtangular bpemingh6p obf13@ nen extendingzouteidd of the Plane of drandy), afitha

300" o0m " Tor TR ABHI Tnd Pl B s R 16198 B aoB SN 1
Exanple 2 is and eadssmrabeemw)éllndmnal @nndﬁ‘pﬁ)ﬂ"@wn@ aaradla&)gbﬂmamrn a'bﬂémldfngtum
present 1 nveRbL e orthirt hdafls & BRINIHC RABHG GAt | s\éogsﬁ‘@la%& Shrd ﬂ.owngzghﬁggaw ng a

garment side View of a cross
sectional vi dd (&O)samdmcansmgog tf@aﬂoncm%ns }'H@ a%qereswst(ﬁzm sy &elding Jung

exanple 2 COWMHeﬁ@&mﬁlséé’%@éns%% m&ﬁ’abhﬁ(&%' ffened cellulosic fibers

conbined with I conmponent rat1 0o of 87%to 13% respectively.
The acqusition |ayer 701 of exanple 2 has a |longitudinal dinmension of 260

mn and_a trangver AGodddgaint! 84 %mﬁﬁbm I|<1 Hbﬁ@dnﬁn %hlﬁﬂ%S@)flsa n@@%‘ﬁts' tion

| ayer 701 is 340 gsmresulting in a gt of pr oxXi mat e
granms. The adeaithsthioysh (ség)e?ft'ﬁ)ﬂd‘?'@g E"H'e‘sl‘@y@f vingA aBQ‘!!@'e%F“"c"d‘at’ﬁS awear er

oriented surfiggh (642) of about 150 ANith &and hfawﬁg BrREs-56UHBH bE&bub1 o‘orrﬁmtbyatza higle

menber 704 |ocated in the front wai i on rear ora menber
708 | ocated igrdNgdn Fé&F"‘WH}"E?a' r583|°8r{64ﬁ3?7‘%‘"f‘% ae'?a'H'ng @o mf"hgh§t'9ﬂd<‘!%e"’}‘?enbers

704 andOI 708 dhrgher efrﬂﬁr&ds erﬂa?ﬁsa(daap Imh?ealwmlr io&fl_ﬁﬁgtﬂ\fmﬂ‘ |%Qh@froddhﬁay§dgﬁ-@r bg nt
core an CO ri se e erila e S S an
708 conpri se %{gﬂl‘ﬁﬁn Bﬂég %éﬁe ﬁsﬁ B¢ Which; also; Hﬁﬁ"?@?g&%ﬁ‘gf Yt t§A[’5r age

of fluid. Thepukhendut ot theapaghrbybeing Rold bysakiilis@E20)t The kiganapat fanthel verticain
shape, movement of the loading unit (640) is about 4 cm. The total loading unit is made from
the same material as the holding unit, and can have a weight of about 1 kg, including the

“liquid application means.

c) The liquid application means (660) comprises a plexiglas tube (662) having an
inner diameter of 47 mm, and a height of about 100 mm. It is firmly affixed to a circular
opening (650) having a diameter of ‘about 50 mm through the loading unit, positioned -
centered around the lowermost point of the semicyiindrical portion (645). The opening of
the tube is covered by a open mesh (664) (such as of wire mesh with openings of about
2 mm separated by threads of 1 mm), so as tb_be flush with the opening (650) of the
laoding unit (640). A 6 mm diameter flexible tube (666) , such as Norpren A60G (6404-
17), available from Cole Parmer Instrument Company, IL, US, is connected to a test
fiuid metering pump (668), such as Digital Pump, Catalog, by No. G-07523-20, having a
Easy-Load Pump Head, No. G-07518-02, both by Cole-Parmer instrument Company, I,
US, with a pump control unit (669) to allow start and stop of the pump based upon
electrical signals. Two electrodes (670, 671) are positioned at two opposite points just
inside the mesh at the lower end of the the plexiglas tubing (662), to be able to detect



wi th the exception of the shaped inner edge 710 having a width, transverse
di nensi on, of 130 mm and a | ength, |ongitudinal dinension, of 110 mMm The

basi s wei ght of, orage nmenber 704 is 160 gsmresulting i 5074
appr oxi nat e tottvag\%%zl%%ht of 2.1 grans. WD 99155264 Petibssores

51 The rear storage nenber 708 is substantially rectangul ar in shape,
excepting for the shaped i nner edge 710 having a wdth, transverse
di rension, of 130 mmand a | ength, |ongitudinal dinmension, of 188 mm .The

basi s wei ght iseriptien pbthe aledticglurant fseyoh7ihe elactrolyte {idh ange the: fukg is Reing,

appr oxi mat e tepfrAbd. Wik Eitctrodesdar8 cBhrdtted via cable (672 6B tifheZsidridl MBASUriR@WRK | S€S
a distribution nenber 703 which is |ocated on the wearer oriented surface

of the front @ rear storage nenbers 704 and 708 and on the backsheet
orirented surface of the storage/rewet barrier nmenbers 705 and 709 . The

di stribution penber 703 conprises a fi us structyre_c risi C 1cally
stiffened, tWstef Pregsyredr eéﬁ'"%lﬂ%"ﬁégéq?ﬁgmf‘s%ﬁﬁats ﬁ"?’ﬁ‘ob:\gé" &\"%g?"f {%58' s,
?nd chem cal sbi:l_ﬂﬁ?ée;ﬁ%&d&ﬁbéiﬁbleﬂﬁ&néﬁié‘dl pﬁrbuéésqalowgtggéuragﬁ_awmaﬁﬁ hbviagn t he
ront wai st region through the crot regi on and_info the rear
Wit 1egt on RgMeEd AMCTRNGH AR H59 WEhGan i M By bdenet B o
transverse dinarapump (684)Sdhdnanvaiie With 4 prEskurandcdrding devites (686% uHeS cardbe and
707 and a transl}r‘%ﬁse di nai.orll of q%o nm | ntthe .érotcgc{.egw M%l The

| ongi t udi nal MRS IBELFeAE! HRAIAUERLTA BhioRIRYES a7 Gscirsaly erfignd)asi s
wei ght of t heotdesgondibgita thepressdrer 703 is 120 gsmresulting in an

approxi mate t | . . r.ther. coppri ses
st orage/ r ewet szétyrsﬁ r'gg%s' %@o%%&% pfﬁfufegcoé\f"ggpa gﬁb?‘ﬁé‘ sapr'gﬁd 8r3°618f ed
surface of t Hbe stasdard protedune toeekPa/(0B pei)dd t he front and rear storage
menbers 704 and 708 and on the backsheet oriented surface of the

acqui sition nenber 701. The storage/ rewet barrier nmenbers 705 and 709
conpri se suped)abs&ptieraly.the appastusicinecompsisy ah autdendtic contrblaunit ¢689),isuchyasar e
structure. Thg; t k e WP | t he
shape of the%#%ggn%ﬁb%ﬁga%f%ﬁﬁég%ﬁﬁ thrﬁgﬁ'?? g‘r’age ﬁé&gté)?g{aeﬁﬁég?é@nbers
705 and 709 HAddhe Preesure rereerder (686). dhighalse ran@pe@iarseveral nagsuing yits gt

results in a dapdiel. soRAtl Soffard & 19F 8%@mple LabView ® by National Instruments, Munich,
Germany. A complete test equipment can be delivered by High Tech Company,
Ratingen/Germany, D-64293 Darmstadt.

Steps for setting up the Acquisition Equipment
1) Calibration of pump: before starting the experiment, the pump should be calibrated

to ensure a flow rate of 756 ml per 5 seconds. |If necessary, tubing should be
replaced.
2) - Preparation and thermal equilibration of test fluid;
3) Positioning of the cushion (682) into the trough without folds or creases;
4) Weighing of the entire article to be tested to the nearest 0.01g on a top loading
balance. Marking of the urination point (1.9 forward positioned from the crotch point
. by 1.25 in (3.2 cm) for Girl MAXI sized diapers, 2.5 in ( 6.4 cm) for Boy MAXI sized
;- .. diapers, and 1.875 in (4.8 cm) for Unisex MAXI diapers) onto the article with a pen.
Positioning and fixation (such as by suitable adhesive tape) of the test specimen to
the loading unit, such that the liquid receiving surface is oriented towards the loading
unit (and hence the backsheet towards the cushion), so as to have the opening



Exanples 1 and 2 descri bed above were subjected to the Wole D aper
Vertical Wcking Test as described below. The follow ng table, Table 1,
shows the grans fluid pre gram absorbent values for exanples 1 and 2. Table
2 bel ow shows twesesséacr ot ch cal i per, the AWCC and t he SCC f orPCEABINIIHE 1
and 2. Fr ont 56 Crotch _

Rear 52 Hei ght 18 cns
13.5cnms 9 cnse 4.5cnmse Ocnms -4.5cns -9 cns -13.5 cns -18 cns Ex. 1

9.6 9.8 1$I1/9&ed wntﬂ%@loadmé@oﬂqt of thé?arﬂcle Thé7ar@:le is tiaén %os:tlonla& oﬁto tﬁé 2
4.9 6.8 TEST

METHODS Gener al Cusyef 'ﬁ%‘i'"ﬁ:“rt}r‘ﬂ"?i'@“%'#l?ﬁ |"?a& Ees ﬁ'asm %gg‘ebﬂqwf%sﬁ@t \%"H' thehe

conposi tion of dayea uikatiodrpolit Idcatednmder thercedfer @f el tube (5607 RE ditSched to
Pot assi um chl orj.de

. | 2. O/ | di upgul f at
Na[err] SO err] tre loading unt %F”ﬁ%%?ﬁ%ﬁ“"m‘! Wa?%gfé'ﬁ'bﬁ%ﬁ?ﬁtsﬁ‘e aride is then
(NH err]) H err] péditoned togeth@r Witrgthle IdadingAmitrintol tHatester) @and kies¢iédiode cables are
(NH err])[err] HPO@grr%I 0.1 5g/I Calciunchlorid 2 Hydrat
CaClf[err]-[er r] t 0. 25g/ 1 Magnesi unthl ori d Hexahydr at
MyCl[ err] - 6H[£ar rh8 lid (620) s@ldsed) antifikédwlith sitewd22)ed) wat er Unl ess ot herw se

bar at it
22l err] C v -SorierqusRes (ehgl yRhinPhl (lne, o3usd Hnbiavey 4 A BB o doe]
ACQUI SI TI ON I\/ETl-meﬂ'mwalmg\ﬂmiloadlqg iupit againsttties tid, rant hhukse)erthg the pesessaré ahi ng
the introduction, Q{es{ﬂ'{d!}ﬁclé nto a diaper. The follow ng describes key

principles of the : The diaper is held in a curved configuration to
nore realisti®alThe endmithe: fiexiblectube {666) ésnpositionéd sueh thatdpdirectstodhe tentehi ofg or

sitting baby.  the opening (650), and extends about 5 cm (2 in) into the tube (662).
8) The liquid pump (668) is started for the preset time (i.e. 5 seconds), and at the same
time acquisition time timer (675).
8) Upon emptying of the plexiglass tube (662) the electrodes (670, 671) provide a.
Signai stopping the acquisition time timer, upon which the waiting time is started at
the timer for 60 minutes.
10) The loading cycle (step 7 and 8) is repeated to a total of four times.

Results
Upon finishing of the above cycle, the respective acisition rates can be calculated
for each “gush” by dividing the load per gush (i.e. 75 ml) by the time in seconds required
' for each gush. (If the acquisition rates are getting close to the liquid delivery rates (i.e.
15 ml/sec), test conditions can be changed and respectively recorded.)

POST CURVED ACQUISITION COLLAGEN REWET METHOD
Before executing the test, the collagen film as purchased from NATURIN GmbH,
Weinhein, Germany, under the designation of COFFI (or equivalent) and at a basis
weight of about 28g/m? is prepared by being cut into sheets of 90 mm diameter e.g. by
““using a sample cutter device, and by equilibrating the film in the controlled environment
- of the test room, 21 C +/- 2 C and 50% Rh +/- 10% Rh for at least 12 hours (tweezers
are to be used for all handling of the collagen film).




2. The realistic, vertical orientation requires that the liquid applied
must be distributed agai nst gravity. 3. The overall configuration

provi des key qQgggesabgsacqui sition, distribution and storage opcrasobbersl i quid
within the various nmaterials thereby providing a better understandi ng of

materi al properties, and their conbi ned3performance. 4. The appar atus
I ncl udes a pressurized air cushion, allowing to better anal yze products

i o oxhibit AR et R R 3 o leh R B BRORRL e

process. Curved Acquisition Test is absorbed, the article is removed from the curvesi3acquisition The

fol |l ow ng deasp%rgiﬁﬁsia?\ g'ﬁes?fg?@ﬁkg%ﬂf“g5‘3?@%%&5&"%&5&' es of the baby diaper

type, and in cu iraper St Ze (i.e. intended for
babies in a weight range of about 9 to 18 kg) but the skilled person wll

be able to readi '&’sr?e@&{)éf th{a phétt 96&:@&#%?{@&’%% eﬁ%ﬁerﬁaﬁ afe%eﬁh&?wtﬁia%es’ or
adul t incontinence applIcations. e1es spechen 'S held i a curved

pl exi gl as deleast@nesiiligtamtacéuracysangd ther poditiosed cerfterediontathe loading ipointofitbed t o
sinmul ate var] 5 : sk), and
the article +@H€,O%§2§vé\?ét ﬁ & Gﬁ’?égﬁgﬁ%glﬁ'ﬁgg‘ rﬁgf&‘ ?%037%“ kg)m@?‘&ptg%réﬂac?gré ate
wai ting ti meweighttefdfiseis.camefidly Replied dasn eentrediAfter 3D t/ed seconds the weight andr t he

fluid of eachorglexiife STERRIF RaRREFBAFHE chioln fift 4P Hweighea T LC1 T he

| oadi ng of t%e article by this test, the article can be “used for further
anal ysis, such as nmeasuring the rewet, preferably by the Post Curved

Acqui sition Col | agRrpdsetived/REdUiftionEefiaddrMevit MBI leB@tlis ke ﬁiof%ﬁl;;é gfsck or

measuring the caliper, or neasuring the liquid distribution, suc by

det er ni ni ng tMef the,ea¥agen filrm expiesseddBMdons of the article. For the
above nentioned Maxi sized diapers, the standard protocol |oads the article
four times with 75 +/- 2 ..at arate of 15 nl/sec, deljvered at one
hour intervals. 'I*hém?i‘lj%%rﬂ°t"(rpe§WFﬁottP‘3ntﬂFeﬁe§'f”§ protosAl SAn BRAYMSte s2Mur e,
i ncl udi ng auhsaRingC tod apetifie agrbduct P@esgsuﬂﬂuﬁ fdﬁfer&ﬂ%ébﬁoﬂgpﬁyﬁiﬁﬁ?r%ﬁnbe |
used, such as nual recordi ng of. da as ng_as. the scri he rinciples
oy T ol | owedieantnente el drcalepialHickes, Bt B8 dnioh nf R od el . Fi g
6. The conpl leading duidptherdmount apd size rodiithe/ absarkent imterial,tor Byheariatibns iorthease of
replication, aﬂ:pﬁcﬂi@ﬁr@gsum :ﬂagiﬁg gnééocﬂetﬂﬁgcl Jhgge relevant parameters, such modifications

will be obvious to one skilled in the art. When considering the results from the adjusted

test protocol the products can easily be optimized for the identified relevant parameter

such as in a designed experiment according to standard statistical methods with realistic

in use boundary conditions.

The rewet method disclosed'above is designed for an article with a 80 mm or
wider width crotch whereon the 90 mm diameter test apparatus can be applied. For
absorbent cores with narrower crotch widths a reduction in diarﬁeter of the test
apparatus to match the crotch width is required. Additionally, a reduction in the applied
weight is also required to maintain an equal pressure per unit area between the different
measurements. The rewet values for different crotch widths can be normalized for

. crt;tchmdth by multiplying with the square of the ratio of 80 mm to the actual diameter
. (in mm) |

CALIPER MEAS ENT METHOD

Ry ey st SN
nCRLEEWSRESC - et



condition chanber, wth roomtenperature and humdity wthin the follow ng

limts: Tenper at ur e: 32[err]C 2[err] (90[err]F
3[err] F) Rel ative Hum dity: 50 % [err] 10 %

I f a deviati orw@8¥5524shi s protocol is deened appropriate, thi $CA{EBIY0FH!
stated explicitly in the protocol. Thgg Curved Acquisition Tester (600)

conprises four inportant parts: a) A holding unit (610) which is
‘essentially made of perspex/plexiglas. It has been found that suitable

pl ates of 5 nm t irhé laees of thisanétied is Wd provide rat prédedaregtotietepmhine plog thicknesswif t hout
undue def ornation. . WD 99/ 55264 . . c .

54 He absotenh ertige AN CTSF“ tﬁ‘?@is ABY & Ather of the, waist rBeigTR I THHEY havi ng
an upper re(a‘dpbgultmcroqobwégm. (FBd.fest odn He3Oxetnied withradcongertiohali cllipepbatdes pl ane

of dravmng,ad 6) . 0 T t angul ar t h :has _a
length (617)% frf}? aAbdht %giﬁz'%{ﬁglegfg% %oa%*ﬁc:?ﬁ%ﬁ'g% Ena mgﬁ%‘t’@‘lé?

havi ng a r adippopuddte jadgenstand] thavihg lad iahgnioinmt cidealar sameple footrof é1mmadm¢ter retain
t he | oadi ng 4 ' .

cor r espond P} 234HkBhol BaferA6g AR Saogiar WiohYis Jugbd Wzkiel s i ot 164

further conpo adjest tieprassufeto st8&kRag GBIt (624) . b) Al oad| ng unlt
(640) conprising a liquid application neans (660) is designed to fit into
the through (612) of the holding unit (610), by having a rectangul ar

secti on haviMeasarementPdinté 642) of about 180 mmm and having cross-section of
about 100 nmm by B med il I [ t( ?@Q ying a
radi us of 100 mngra?'k gag'ﬁ.hﬁlgﬂnﬁi erérgﬂgﬂﬁbﬁgggégﬁ vPé?sé& é‘)hlﬂ whi ch

allows to hamﬁttrﬁ@orammmeqate!ym@cemtdbg wrefyh egiony Thefetch pat sandgerptcbugh
openi ng (614¥glo@§ﬁod‘l\f‘b€ '&e%hﬁﬂe@%@‘b%@&n‘beagﬁe\h&ﬁg' 188 algieh de fgg.e THeséednout of

the trough by being hold by said lid | ear ance r the verti cal
novenent of mar’@)ad?‘ﬁ@“hﬁ”qm‘i"a'm dPE’“'HER) ‘Z°*€Megﬂfba"t‘b‘b’é!Ft regians Athanit i s

made from t hres SWBRIATHE Riakidd GhsSthkRtidk0| BinBE defiied; trRNMessiferheht &t he\Boght Of
about 1 kg, including.the : )
point entails gplacmg the sample contact foot centered over the crotch point. For
measurements in either of the waist points, the sample contact foot should be placed in
one of the waist regions in the center of the pad, laterally, with the outer edge of the
samf:le contact foot contacting the crotch region delimiting line. This is considered to be

the waist point immediately adjacent of the crotch region.

Basic Protocol

1. The absorbent article is positioned under the caliper gauge with the wearer surface
toward the sample contact foot. : ) -

2. The sample contact foot is gently lowered into contact with the surface of the article.

3. The caliper reading is taken § seconds after the foot comes into contact with the
article. '

Saturated Crotch Caliper (SCC) _

" 1. The elastics of the article to be measured must be cut to allow the article to lay fiat.

"* 2. The article is then placed in its flat state into a large container, containing and excess
of synthetic urine solution, see Curved Acquisition Test method. The amount of fluid
in the container should be 4 to 5 times to total absorbent capacity of the , i.e. 2.07kPa
(0.3psi).




| i quid application nmeans. c) The liquid application nmeans (660)
conprises a plexiglas tube (662) having an inner diameter of 47 nm and a
hei ght of abou{yolg@sggn It is firmy affixed to a circular oppormseéad)
havi ng a di ameter of about 50 nmm t hrough the | oading unit, positioned
centered around the | owernpst point of tR® semicylindri cal portion (645).
The opening of the tube is covered by a open nesh (664) (such as of wre

mesh with opgnings fab so as-to be
flush with tﬁ'ejnb%%m? g@%’)g%(d)gn{! %ﬁ égﬁﬁot?%hhetwq?%%‘} 'Rﬂ.'g mﬂ di anet er

fl exi bl e tube. Af&rAp mmtﬂas:thmastldeas pemweﬁlw@tl(eﬁmper i$ Teasured, deatribedfabove, Col e
Par nmer Instrurre : i to a test fluid netering
punp (668), su %F’%é?gﬁ@?i"é?“aﬂﬁp”?a&‘g?gﬁﬁg@gﬁég- . G 07523-20, having a
Easy-Load Punp Head, No. G 07518-02, both by Col e-Parner |nstrunent
tcggpggryrb ||+ Al Wbt dlofin RUIRL: SARCED and Nl (RPN Bl a¥v6%ar%7i)nda§fe op of
posi ti oned atl. Theoartighpis daaded p@ﬂm%lb?dmtthd! Ruivee AcidsitiensProtocok he | ower end of
t he the plexig

55 i mt or rupt P Ut R nofiedting fRridf ek 8 sHRAH e e slestcs s to gl
once the tube Rteolpefltg enptied. The el ectrodes are connected via cable
(672) to a thfr?héhmaelcanfaaawémemréd @e4Sbed abei)e o thé &Jt&ﬁﬁdﬂt%nﬂ%‘@étﬁ“ ng
means (680) conprises a flat l'exi bl e air cushion , such as generally
avai | abl e for weist ce@vonsumg@g@selx BigerNt phe cxatehe "Pﬂ!%@ﬂé fmeasyamenl§ (A

uni nfl ated di nphsiqed of 130 nm by 600 nm which can be inflated by neans of
a hand punp (684) and a valve with a pressure recording device (686), which
can be connecting to an electrical transducer so as to provide an

electricall yABsmmhl : A@wr omi;' Ewr Umgmmcﬁhbmswt em
I s desi gned A . __? kPa (1 psi), IS set
for the standefd : . e) Optlonally, t he
appar at us can corrwhilaetrﬁnTect mt has cbeab rddvelapedl -4peeifitally Sfoe hsup@rabsorbent

matenals, it can readily be applied to other absorbent materials.

The Teabag Centrifuge Capacity test measures the Teabag Centrifuge Capacity
values, which are a measure of the retention of liquids in the absorbent materials.

The absorbent material is placed within a “"teabag", immersed in a 0.9% by
weight sodium chloride solution for 20 minutes, and then centrifuged for 3 minutes. The
ratio of the retained liquid weight to the initial weight of the dry material is the absorptive
capacity of the absorbent material.

Two liters of 0.8% by weight sodium chloride in distilled water is poured into a
tray having dimensions 24 cm x 30 cm x 5 cm. The liquid filling height should be about 3
cm.

e i

'~

i Tapty THE teabag pouch has dlmensmns 65 cm x 6.5 cm and is avatlable from

) Teekanne in Dﬁsseldorf Germany The pouch is heat sealable with a standard kitchen
plastlc bag sealing device (e.g. VACUPACK2 PLUS from Krups, Germany).




sui tabl e conmputer control unit, connected to the punp control unit (669),
the timer (675) and the pressure recorder (686), which al so can operate
several neasuring units in parallel. Suitable software is for exanple
LabView [err] wesbisszsonal | nstrunents, Minich, Germany. A coREF&RSN0dLt
equi pment can be delivered by H gh Tech conpany, Ratingen/Germany, D-64293
Dar nst adt . Steps for setting up the Acquisition Equi pnment 1) Calibration
.of punp: before starting the experinent, the punp should be calibrated

to ensure a flow frRd Rabig lZ%péﬁedFB?rcaﬁftﬂlﬁ%Gtﬂﬁ@ﬁ pérflaIQGEWﬁQﬁéhwélgﬂyanbﬁﬁom d
be repl aced. 2) Prep aratlg'g and t her nal eqwl rat{??‘n of gq)éoflwd 3)

Posi ti oni ng 20081 hestAreRie P )aqsmbsnttrﬁgtef@l FpHralely melohed &e & 58r Bases;
4) Vi ghing Qiiac&amh mattedbeg errﬁe t@blﬁagt i® theh &I@waithté)hédi%eﬁlelar'ﬁﬁi idedld@tien a

top | oadi ng uri nat int (1.9 forward

posi ti oned frsawpleﬁ%abepoéer%mﬁty.*ﬁ%ag lssegfpdfnggs§ Enli:n) for Grl MAXI
sized diapers, 2.5 in ( 6. 4 crr) for Boy MAXI S|zed di apers, and 1.875
in (4.8 cm) for sex the article. with a n.

Post ¢ oni ny and T TRSABHE tethen 26 By bk ledtPE L Gi'trk heys e atthecs:
specinmen to sahnetéwnbmaa:hdrsgbmangtad fawbbutt&eecohdssauémgqaisdawlaaeiaubwgomplefeace is

or | ent ed tovas gtsnp \}eea%g%s %lpg?ﬁt rthe( acee%%g %gﬁ%&lﬁ?&? %tut taovw?r; ds the

cushion), so

56 al i groampmaiyw&tted) I'rbatimagspmrtad inrhedidtely.articl e. The article is then
positioned onto the curved loading unit without cutting the leg elastics
or other elastic, if present, wth the mar ked urination point |ocated

under the center d&fter B@ minutes $Gng, tire theasampedentiag and theeblankatéabag arei t by
sui tabl e attar&{ﬂﬁﬁ!&f SFgatﬂésafHéCQol@tﬁmt t%ﬁ&’ -plabad ift'd 'B%Bﬁ'lehﬁl \‘A{&‘gct ro RSt#7 oned

together with unit 1nto e tester, cab es
are conne 4096 gy emlem eentrifume)(23Gma diayeeter).aadhatienchibag %ﬂqk%f@rtmuf%ﬁ 22) .

6) The cushi %Il(o@%?e) ce'nﬁnfﬁ%%ske@f h‘ﬁé %&ntﬁfggé tfis Hosld, A Qérﬁﬁfﬁélaf fs dstérte@ ,ﬁO?kPa

(0. 3psi), her eb [ oadi ng _unit agai nst
exerting the b?éB%QQr'B"'B?Fed q“’°l"Mé° {1400 iPm- Qpes Q?é’e“V'fug?HEseh?G"@fab!"H%" at

flexi bl e tube 4de6Hm thétimerss éthete atier 8 Mituiey, thelcetrifude issstégpetine cent er  of
t he opening (650) and extends about 5 cm (2 in) into the tube (662).

The sample teabag and the blank teabag are removed and weighed separately.

The Teabag Centrifuge Capacity (TCC) for the sample of absorbent material is
calculated as follows: '

TCC = [(sample teabag weight after centrifuging) - (blank teabag weight after
centrifuging) - (dry absorbent material weight)] + (dry absorbent material weight).

Also, specific parts of the structures or the total absorbent articles can be
measured, such as "sectional” cut outs, i.e. Iookihg at parts of the structure or the total
article, whereby the cutting is done across the full width of the article at determined
points of the longitudinal axis of the article. In particular, the definition of the "crotch

“““region" as described above allows to determine the "crotch region capacity”. Other cut-
“"outs can be used to determine a “basis capacity” (i.e. the amount of capacity contained

in a unit area of the specific region of the article. Depending on the size of the unit area




8) The liquid punp (668) is started for the preset tinme (i.e. 5 seconds),
and at the sane time acquisition tinme tinmer (675). 9) Upon enptying of
the plexi gl asswé pdns244662) the el ectrodes (670, 671) provide ®CTAB9Y/08I4gnal
stopping the acquisition tinme tiner, upon which the waiting tine is started
at the timer for 60 m nutes. 10) The®l oading cycle (step 7 and 8) is
repeated to a total of four tines. Results Upon finishing of the

above cycl e, | [ f h
gush by ci GleiTAL ZRGFpL A5 ihat dorBh halh g AerdGg®, GhhGpRE. | RERRG
requi red forthesmhllegthesize; thie |e$$@Vataqml§?“t¢Q§nfrat es are getting close to the
liquid delivery rates (i.e. 15 m/sec), test conditions can be changed and
respectively recorded.) POST CURVED ACQUI SI TI ON COLLAGEN REVET METHCOD
Bef ore executing the test, the collagen filmas purchased from NATURI N

GrbH, Wi nheklhing 7 ,Tegpder the designation of COFFI (or equivalent) and
at a basis 0 a ou a err] is prepared by being cut into sheets
of 90 nm di anet purgosep of @@? st s stanprasuse ithe rcapillary cworptioR dakisproent

equi librati ”éb ghﬁé 'a”?uh&uoh"tﬁ r@iyﬁﬁ rd?|stepsge Bdofent Ridimbals éfRe (phdtent OOM 21 C

+/- 2 Cand 5 % for at least 12 hours (tweezers are to be
used for al |inyantien-i @hq)fesg pﬁaagemsgeéﬁ measye the capillary sorption absorbent

57 Abapa8ifShs E&wa.&u&ﬁfe;ghblmmhatmle t@a\n.tr@‘at GimdticRbsatbétr the | ast
gush of the Curved Acgwsulo &5’[‘ absor bed he article . is rem)ved
fromthe curSHeh aadyerP ‘l"’tf‘?’m‘f‘ga{)lﬁa l&")ﬁ?ﬁi ?’@%PP?‘W%'“F?"E‘EP@F&F My pl aced
fl falt on a | aﬂhe_tltbla@rbent member. N&umt R IS}h@fdlidﬂesmf gt foliows dRauesks et ed g
col l agen matgri. re . wei W a east O ram accur.ac an
Chen oo T aniieg, SPGB EE o rrerBing e HepuiG Bt oIS SHRgoeRha coyer ed
by perspex pinainbergf Cdpillam eompticrt & a faniﬂiagfdhmutpréﬁértmftdmycdmmnt tﬁaweihght of
15 kg is carefully applied | s entre 2,.5€e s the
wei ght and p%?@ﬂ’éxhoﬂfﬁ?%gésr %gic’a{%é‘f 9 )919 éﬁﬂ%‘*&?aﬂﬂgt"ﬁe E'o‘hf "g:;%‘ﬁafy | s are
rewei ghed. Sorption experiment, capillary sorption absorbent capacity is measured as a

function of fluid pressure due to the height of the sample relative to the test fluid

reservoir.

The method for determining capillary sorption is well recognized. See
Burgeni, A.A. and Kapur, C., "Capillary Sorption Equilibria in Fiber Masses,"
Textile Research Journal, 37 (1967), 356-366; Chatterjee, P.K., Absorbency,
- Textile Science and Technology 7, Chapter I, pp 29-84, Elsevier Science
Publishers B.V, 1985; and U.S. Patent No. 4,610,678, issued September 9, 1986
to Weisman et al. for a discussion of the method for measuring capillary sorption
of absorbent structures. The disclosure of each of these references is.
incorporated by reference herein.

A porous glass frit is connected via an uninterrupted column of fiuid to a

- kﬂu:cl feservoir on a balance. The sample is maintained under a constant confining
., welght during the experiment. As the porous structure absorbs/releases fluid upon

demand, the weight loss/gain in the balance fluid reservoir is recorded as fiuid

uptake, adjusted for uptake of the glass frit as a function of height and

evaporation. The uptake or capacity at various capillary suctions (hydrostatic



The Post Curved Acquisition Collagen Rewet Method result is the noisture
pi ck up of the collagen film expressed in ny. It should be noted
further, that this testing protocol can be adjusted easily according to
specific produwbodsnpes, such as different baby di aper sizes, POT/IBINIOT4L
incontinence articles, or catamenial artjcles, or by the variation in the
type and anmount of |oading fluid, the anbunt and size of the absorbent
material, or by variations in the applicable pressure. Having once defined

these rel evaphqpad Gridighhsy is méséhr@a)dmcreq@éma%savpi.dn/mo@bw Bdthirsl QueOne

skilled in the art. Wien considering the results fromthe adjusted test
prot ocol t het%hémf%efﬁﬂr‘m@éﬁg’@s"ﬂﬂa%ﬂbﬁlfm G-8¢ dpEPaTPAINEERIAY FIRIRTY el evant
par amet er suglyi in a designed experinent according to standard
statistical nmethods with realistic in use boundary conditions. The
rewet method di scl osed above is designed for an article with a 90 nm or

wi der width crotigie igarbanshitored cﬂﬁngrmedeaapmmht foeériabRPEAURRILS of Mftiabe
appl i ed. For sorber];t[‘jra core G‘ima arrQ crotch widths a reduction in

di anet er of EfRetyeRta ﬁB’&r(ﬂlﬂ 't"t‘)g'?’r%ﬁ'&eﬁg ‘ne crotch width is required.

Additionally, a reduction in the applied weight is also required to

mai ntai n an equgl_ pressyre per .upit. area vveenth di.f f er ent

Teasur ement s. - Tine PeyiERA yed B Bist i e SrpE Btk o5 Sesfiend 8 popue. anc
normal i zed f ardeataidd Hesoription dap bwfouhqbﬁryPGg applitatiphe_squar e _of(PBfBedockéti 0 of

sp o e nREbaTeMR TR hnkh Hpermed bty et S ke bl e

determ ne the thickness of the absorbent article at the crotch point and in

ei ther of the ""?ﬂf&a&ﬁ?{%@u&ﬁrﬁ?&ﬂ Tof! 1 @-ﬁ’laf‘ﬁ:ﬁﬂﬁ tﬁé‘ﬁafehﬁth“ag rél@%ei}'}% dne

test can be exec donvertioonal EG 225
avai | abl e from iGNGrBCkKachiayet @bl0owy (ileaf GSAC OIJSCSM*) anessed in em; The

Capillary Sorption Desorption Height at which the material has released 50% of its
capacity (CSDH 50) is also referred to as Medium Desoprtion Pressure (MDP),
expressend in cm (of water column).

-  The Capillary Sorption Absorption Height at which the material has absorbed y % of
its capacity achieved at 0 cm (i.e. of CSAC 0), (CSAH y) expressed in cm;

-  The Capillary Sorption Absorbent Capacity at a certain height z (CSAC z) expressed
in units of g {of fluid} / g { of material}, especially at the height zero (CSAC 0), and at
heights of 35cm, 40cm, etc. . -

- The Capillary Sorption Absorption Efficiency at a certain height z (CSAE 2z)
expressed in %, which is the ratio of the values for CSAC 0 and CSAC z.
IN USE ARTICLE TOTAL ABSORBENT CAPACITY AND ARTICLE CROTCH REGION
% CAPACITY
The following protocol is intended to provide the Total Absorbent Capacity
("TAC") as well as, the Crotch Region Capacity ("CRC") of the article. The protocol
uses data obtained from in-use testing of articles by panelists.

Panelist Selection



appropri ate gauge stand, having an alum niumcircular sanple foot of 41nm
di aneter, having a weight of foot of 10 g. An additional weight is added to
achieve a tot ayyoQbsshéd g to adjust the pressure to 1.18 kPa pcPadsdionasi) .
Measur enment Points The key neasurenment points are the crotch point
and the waist points in the waist regiof% i mediately adjacent the crotch
regi on. The crotch point, and crotch region should be determ ned as

descri bed prev ous | esi he.cr. n ally
oriented |ints 83? %1 I" %E‘? %cxﬁg%g’(:we' m W g‘ﬁdqwa*] dps'Q‘Jregé? n‘g t@? L@ﬁgg core
shoul d be nar kbeding testede Carrentlyl, the pBrrvet sha‘sramdcb,abt eightsderumanitetet Pampetse
crotch point e | t he
crotch point. Eg%anéagﬁétgkgﬂ?tgpfcﬁé??h&b& ?ﬁlreEuwg’g a[nﬁqmgﬁ[egg %hsgorldsg
contact foot sKﬂnbad!y-lﬁdarplr&cie&umne@rﬁeasdbllwawaﬁMarcinagrwﬁZ) in the cent er of
the pad, laterally, with the outer edge of the sanple contact foot
contacting the crotch reaion delimting line This is considered to be the
wai-st poi nt i njiabeeSizel Wewhioradermaif |ShalMediunt iMediuni lon Large Balsi X-L@get gcol 1.
The absorbent prtictefrs—posijtiomedfunmder—thg —Tat wear er
sur face toward thelsampl e [contactl faot 2| The dample t is

gently | over ed|Pamrers®inia g bsi B4 bhiq Jar'Blee (8328 1Ry oYPt3dhse] over 27k [cal i per
reading i s takgnLivs®el ondrs aftansbhe fmuslbsorrwzsraé ozmmbac over Bibs fhe

article. Sat prated—trateh—tattper 1 S603 Her icle to
be nmeasured nu Ha‘q?\gg@ ?p%?YdTbT?%cv¥§%e artlche qu‘b ?F'?('Bs icle is
then placed in its flat state into a large container, containing and excess

of syntheti c ur | Wk .ol 1] anount
of fluid e 180 s R 2 A Hishihly Brol e APBIGAER wili
capacity of t h@ar;ge| relativeZto ¢ekgize of articie. @ing tested and the intended user group. Note:
59 the above sizes are for currently marketed articles and should be adopted as article

designs and or sizes are modified.
» Following the recruiting step, 30 panelists are to be selected from the group at
random.

Article Set-up

» The test articles are weighed to provide a dry article weight.

» The panelist removes the article the child is wearing when the test begins, i.e. the
panelist's own article, and the panelist applies the test article, in the panelist's
normal fashion.

» Once the test article is applied, the panelist places the wearer in the standing
position and the crotch point is determined as previously described in this
application.

« The crotch point is then marked on the outside of the test article in a permanent
fashion, as well as the corresponding crotch region as derived from the core
dimensions.

.. ‘The Ioadlng point is then determmed by measuring from the crotch point forward to

) the appropnate genital point relative to the sex and size of the wearer. The distance
forward from the crotch point for females in the medium size is 1.25 inches (3.2 cm);




3. The article is submerged and allowed to absorb the liquid for 15
mnutes. 4. After 15 mnutes the article is renoved and the caliper is
nmeasur ed, described above, at the crotch point and the nea%grr@%&“
recorded.  AVQSRPt Crotch Caliper (AWCC) and Actual Vet W 1 per
1. The article is |oaded as described imgsthe Curved Acquisition Protocol.
1. After the final 1 hour waiting period the article is renoved and the

el astics cut to allow it tolay flat. 2. The article caliper is then
measur ed, descthe ldistana® toreard dtont the ctatalt pdintderi malesiindhé medivmtsize rangesis 2%gi ons

I medi ately adi %&% %&g crotch region and the nmeasurenents are recor ded.
ABSORBENT C(REi“ | ‘AND ABSORBENT CORE CROTCH CAPACI TY BY TEABAG

CENTRI FUGE GAPING! appareRi3p ohg skillerH the art that thesgndistancesinayrigereaseser degeapen
devel oped specjy ﬁg'séo.zr/ Bp{hew.ﬁérabfmréﬁm fé%grdtﬁérsslze'st th%amstaﬁ&d;arvb@e

applied to other ent mat Teabag Centri
Capacity test delerminedytpacinpathp ngatesiin alsmng@geaﬁw and %t?fmng W?lfé?t“"are a

measur e of thepgigt f § t SbtcR! h
The absor bent nﬁ@e%qg*meg prg%?élﬁ%tnbﬁﬁég%féga@g%%hl !;’é?re?stgﬁ R%'nm atoé e9% by

wei ght sodi um ¥nethes erkase of e PeRiSf or 20 mi nutes, and then centri fuged for 3

mnutes. The r@he@:heioaaiag gbiﬂfalde%heauh@dwhwﬁom%émt Waiist fodhe oBAIAGT Of
the dry material is the absorptive capaci %%a bent nmateria

Two liters of Poinlds measysed;tis disianeais usedia eptabiish tedenoth efdhe,iepding F%beﬁ%ur ed

into a tray haygé ipSerfid B Heldificle urindithe Sfh-Grifedoddingm The liquid filling
hei ght shoul d be anut 3 cm The teabag pouch has di nensions 6.5

cm x 6.5 cmypheticlong,i | apl e from Teekanne in Dussel dorf, Germany. The
pouch is heal SR@festfiuRl toibkused B thedestit dyinthebeurine (spi-urhebagdeserbeédig tiievi ce

(e. 0. VACUPACI(gboI?,Ié}JS from Krups, GCernmany).

» The temperature in the syn-urine bath is to be held at 37°C. A suitable heated bath is
Lauda M20-B available from VWR Scientific Products.

e Delivery pumps are to be used to pump the syn-urine from the heated bath to the
article. The volume and rate of delivery is to be 75 mi at 15 mi/sec. Suitable pumps
include Masterflex Models 7550-60 or 7524-00 available from Cole Parmer
Instrument Company. The inner diameter of the loading tube is to be 0.125 in

(0.3175 cm).

Protocol
o Once the articles are applied and marked as described above, loose ﬁttirig blue
cotton pants are weighed to provide a dry pants weight and then the pants are
applied over the test article so that leakage can be easily identified and measured.
s The test articles are then loaded by inserting the loading tube to the predetermined
" distance, as measured from the waist, and appfying the specified loading af_ the
specified rate.
» Between loads, the wearer returns to normal activity.
o .‘ The articles are loaded with the specified load and rate every 10 minutes, i.e. 10
" minute intervals between loads.
* These loadings are continued until about 1 gram of fluid leaks from the article onto
the cotton pants. This can be determined by removing the pants and weighing them.



60 The teabag is opened by carefully cutting it partially, and is
t hen wei ghed. About 0.200g of the sanple of the absorbent material,
accurately wei g¢fipsh/ssszs+/ - 0.005g, is placed in the teabag. Thectgpddags s
then closed with a heat sealer. This is called the sanple teabag. An enpty
teabag is seal ed and used as a bl ank. 65 The sanpl e teabag and the
bl ank teabag are then laid on the surface of t he saline sol ution, and

subner ged for out seconds a.s oallo e wettin
(the teabags wals?cef?ti%ﬁsg‘\gr?r?rﬂé’ ?w?%&aéea@?& étb?alpf“ﬂté g&tﬁf %ﬁt'eS'Pee hen
conpl et el y wet tad)is imhedidtelyaeighed.st art ed i medi at el y. After 20
m nutes soaking time the sanple teabag and the blank teabag are renoved
fromthe saline sol utlon and pI aced |n a Bauknecht WS130, Bosch 772 NZKO96
or equi val entTotakGapa : &r ), so that each bag sticks to the

outer wall of t eI|d| clo
centrifuge i S sﬁ% @Emédgfﬁjég@ﬁga@ﬁ &S %@?‘%?’ié’ ccl?lt%;mfn fyzﬁﬁ'gﬁ?dﬁ'ﬁ? r}'(9nce
the centrifuge dmerticleaveight aflthé g lwemalarcleir,od()tm Mptrarltlble weightof that samerdrtiote, Af t er

3 nminutes, the feRbfh a&gaﬁjnfg’ %%ﬁ@gs the average ofT&etoE?%a%nt%ﬁgpt%g H@g e

bl ank teabag are renov Separa er
Centrifuge Capadticlgs. (TCC) for the sarrpl e of absorbent material is

| cul at ed fe | t
centri fuging) - SPKfiegien geped 'we. e 63 MM ine A0 SR, o' Bhiog e,
mat eri al wei ght §ptch TQQH-?WO'-&I% . rfﬁl'%ﬁgwln ls\megmelghed This Procﬁuwﬁhould
specific parts ﬂcénﬁ@ct&ﬁkl’ﬁﬁ%ﬁﬁm%s d%r*ﬂﬁn&\%ﬁ @tpé‘?ﬁnﬂl@%ﬂhhg%bﬂres can be

measured, such as "sectional” cut arts of the
structure or °t Hd CPERSRPNIRG ¢refch remns&yyfrwnea @Utaﬂlqlﬁgtol providma daterotel redian f ul |
wi dth of the aryéighte at determ ned points of the | ongi t udi naI axis of the
article. In par I cul agh the definition of the "crotch region" as described

above al l ows *to '?fe‘f’@'tc CARActty, & deterinad by gikiracting thej dry croteh regioncwright diers can
be used to det ethgweberdich PafidnowsigiaThis Yrovides Bhe érbRh 38PaLRY fvh dhaRaficley

cont ai ned . .
« The crotch capacity for the group of articles is considered to be the average of the
individual crotch region capacities.

» The crofch region capacity as a percent of the total is determined by dividing the
average crotch region capacity by the average total capacity for a given set of
articles.

» A similar procedure is used to determine the percent absorbent capacity of the
absorbent core behind the crotch point.

C.  CROTCHWIDTH WHEN WET

The crotch width of an absorbent core of an absorbent article is measured by first
determining the crotch point of the absorbent article. The article is then wetted to 70%
of it's total capacity in accordance with the Fluid Acquisition method. The article is
removed from the apparatus and is allowed to equilibrate for 1 hour. Upon equilibration,
the article is cut transversely through its thickness to provide a 2 in (5 cm) long section,
. \!vr{ere the crotch point is at the transverse and longitudinal center of the section. Each
" of the wetted layers of the sectioned sample are then weighed. The width of the

narrowest layer at the crotch point corresponds to the crotch width of the absorbent
core.



in aunit area of the specific region of the article. Depending on the size
of the unit area WD 99/ 55264

61 (preferably 2 cmby 2 cnm) that defines how much averaging is taking

pl ace - naturalWg9/3ssd smal |l er the size, the | ess averagi ng VRGT/IB3YIG41,
Capillary Sorption Test The purpose gf this test is to nmeasure the
capillary sorption absorbent capacity, as a function of height, of storage
absorbent nenbers of the present invention. (The test is also used to
nmeasure the capillary sorption absorbent capacity, as a function of height,
of the material absor bent, such as

hydr ogel - f or Rer optlonal materials utilized in

tEe ggsolrlbent gEmDﬁé arnbie@ererwénm Q[riohtb ﬁbtﬁfgus?e%ewag’iedf@ildlékvﬁedm‘figté?fgfa .
| S 0 neasu |
bbsor bont | meBak Utecimel (B4t 9 48 20 181 B4R epafapalo i 58 6 ’

absorbent t haboug@mrmthtw)mulh tael sabstahtnsllquﬁm eﬁberﬂms Baia&ha&sad[b d&@ﬂgt&h& bléiéCt ur ;9
In the Capill exper.i me r pt.i,on or bent cpaC| y
i s neasur ed zfg'[f%ce 51-@ g'ﬁle Vf’rlaﬁ"i’ed’nﬁ"f’g%@ﬁ}ee %&f@‘ et plate ﬁ'ﬁ'ﬁ Igpg 'f‘ﬂ'@ sanpl e
rel ative to tdimensiestof ftmejamcleemeaﬂelcmrthe long damiﬁsﬁ:nnafttheqblaie)r V\dﬂhahénafticlég
capill ar son e Kapu

" Cg.pl | a?/y Sor %a?(g)r? s%a%4r'll:tt)$l a&?nbéﬁﬁ tjoﬁe/g?sagéhegeéllg@x‘ffl &P lﬁ&s@&? E’H {Igl?r naI
37 (1967), 3@69&6@ theChrticle @rg meyntéd 60 the Ao Witk tape, théeslastidatiobeleneats ity
Technol ogy 7 I er Science Publishers B.V, 1985;
and U. S. Pateﬁ%%‘gflag%%mg%ﬁa%?g‘?u%@ gge%tenber 9, 1986 to Weisman et al.
for a discussion of the nethod for nmeasuring capillary sorption of

absorbent structuggs plateTQ@ﬁ%eﬁ&éoo\%ﬁcglhpéve?gznldogatﬁ Qcﬁﬁfnerd% %rqq%(é% 'vﬁth

i ncorporated by reference rous Yd0fnect ed
vi a an uni nt éf% lopgibidinabdimansior ofrthmadlc[ecpegpqqd[gpplgr tOe%‘nerﬂmdlsurfece aThateshise. The

sanpl e i s naicghdtichtRdatUSEEer todméraNacearately SRkilall MPuse conditions. The fluid is then
brought into contact with the lower edge of the article so that the article edge remains

immersed (i.e. the assemlbly of lucite plate and article is immersed such that the fiquid is
in level with the lower edge of the plate), and is maintained in this position for 15
minutes. The article is then removed from fluid contact and allowed to hang in the same
vertical orientation for 15 minutes equilibration. After equilibration the articles are
removed from the plate and weighed and the fiuid pick up is noted.

After weighing, the articles are laid horizontally fiat on a 3 in by 15 in (76 mm by
381 mm) cutting pattern which was sé%mented 1.7 in (43.2 mm) wide zones, i.e. for a
Maxi sized diaper as an article, 8 such zones would result. The article is then cut
through the central portion into segments measuring 1.7 inches by 3 inches. The
absorbent component in each segment is weighed, oven dried and reweighed and the
fluid pick-up determined in a gram per gram basis (corrected for deposited solids from
the fiuid).

" The synthetic urine composition comprised 0.31g CaH4(PO4)2 H20, 0.68g

KH2PO4, 0.48g MgS0O4 7H20, 1.33g K2S04, 1.24g Na3P04 12H20, 4.4g NaCl, 3.16g
KCl, 8.56g Urea. Distilled water is used as the solvent. The components were added to

A



wei ght during the experinent. As the porous structure absorbs/rel eases
fluid upon demand, the weight loss/gain in the balance fluid reservoir is
recorded as fluid uptake, adjusted for uptake of the glass frit as a

functi on of heiwbvy/smaek evaporati on. The uptake or capacity at RGVIBONST74L
capillary suctions (hydrostatic 99/ 55264

62 tensions or heights) is neasured. Increnental absorption/desorption
occurs due to the increnental lowering/raising of the frit (i.e.,

decreasi ng/ i oo eAR SrIdisEHRH | WaEWY inS et bRfe) -given and LhéE d&s§o|eéo€%ef$m"tr¥eoh§)g
during the experinment to enable calculation of initial effective uptake
rate (g/ g/ h) SaMPaNest was agsdgpnd finally diluteg 1ilitasy | i quid used in this test is
the synthetic urine as described in the above., and a deatail ed description
can be found jn.P PIjCQ}ion ) P&G docket number (CML755MQ), which
i s incor.porate3l Is in key results are: - The Capillary

Sorption De t] Laht terial | o it
capaci y achi eved Tt VB e viekhg 164 i abui® J70vEeda e fme et 8007 s i ort e
Capi | | ary Sorpreashapedsin feightin auerdieal agangdmert, iehagainst gravit, aswsll astmased 50%

of its C dpfad pixkdd gy thé materiabduing s eheed to as Medi um Desoprtion
Pressure (MDP), expressend in cm ?of wat er col um). - The Capillary

Sorption Absorption Height at which the material has absorbed y % of

its capacity achi &beprinpipleofdhis test is.to placessamble, ontaCSAzMmplE holder exipped with C

_ The Capi| | afestrsnssni fso BRI B furBr foltixthe Sarfifé i Derlid BBlich 41336C 2)

CRE Farhe el ety ol el hgriri ghedit f bl s o a
scale, such that the time dependency of the fluid pick up in the sample resulting from the
vertical wicking can be monitored. The test is described in detail in PCT application US
97/05234 (P&G docket number CM1454) as Vertical Wicking Test. Whilst not being
essential to the test, the test can be executed based on a commercially available
equipment, the EKOTESTER of Ekotec Industrietechnik GmbH, Ratingen, Germany,
which also allowed electronic processing of the data.

TRy o2 v 25 s




- The Capillary Sorption Absorption Efficiency at a certain height z (CSAE

Z) expressed in % which is the ratio of the values for CSAC 0 and CSAC
z. I N USE ARTI CLE TOTAL ABSORBENT CAPACI TY AND ARTI CLE CROTCH REGQ ON %
CAPACI TY . WOpsse@| | owi ng protocol is intended to provi dePEREB?EYA]

Absorbent Capacity ("TAC') as well as, tpe Crotch Region Capacity ("CRC")
of the article. The protocol uses data obtained fromin-use testing of
articles by panelists. Panel i st Sel ection

63 Panel i sts should be recruited by weight, within the intended sizé
range of theci%ih}l%es being tested. Currently, the product sizes and
baby wei ghts rket ed Panpers, Luvs as sold by The Procter & Ganble
Co. in Europe and Huggies[err] as sold by Ki nberly-Clarc Inc. in Europe

are as follo (as .of rch. 25, 1997): Di [ .S [ | |
Aret T ot o (AR afborbet Sicfe” nadng 4 abs‘&{'Pi'&r"agg"?‘y a %Zer@@%%y{}%}e VR |
8-14 | bs 12-18 Aiisle VEfticABNIcking testwh@2inl dapacitiesaare 8&tetniised for segniamtsséfdng |

na 8-15 I bs_, 12- : o - 37, . .
Huggies up to 103?'5%2"%%3&#B‘sge%%gf!?%?‘gg%féfﬁdg? ﬁ%% fé@gé- ﬁglck)ls?t§ © agﬁleer 30
| bs A group of cHpacterizeelin that saith @bsetbénd arlinte has anl absdrbent whpacity fardbe ahe
appropriate weig r i t (Sl e el : ed
and the int endedréhgte?neg?(?%[e}é ef? {es: a{e‘s'sfﬁﬁ'emg%odg%ts%fzagtgd'glrh@e?é& %:%?F'ﬁ f y
mar ket ed arti cl etheasegmenball @ chye preferpblhy @t deashP75 dimes, morkepiefpiablnA@Soendi zes

are nodi fied. FOHoQé’\&ré‘erapr%t €36t thb bl sSill €Bpacit o tAE Sbdridrk afl§ Em! © De
sel ected fromthe group a random
2. An absorbent articie having a characteristic crotch point, said article having at said
crotch point a Saturated Crotch Caliper (SCC), and an Actual Wet Crotch Caliper
(AWCC), as determined by the Curved Acquisition test method characterized in
that said Actual Wet Crotch Caliper is less than the Saturated Crotch Caliper, and
in that said article has a Post Curved Acquisition Rewet Value of less than about
180 mg.

3. An absorbent article comprising an absorbent core, said core having a crotch
region and one or more waist regions, said article and said core having a’
characteristic crotch point having an Actual Wet Crotch Caliper as determined
following the Curved Acquisition test method, said core having one or more waist
regions, said waist regions having a characteristic waist point for said core and
correspondingly for said article having an Actual Wet Waist Caliper, as determined
following the Curved Acquisition test method said article being characterized in
that said Actual Wet Crotch Caliper is less than said Actual Wet Waist Caliper,
and in that said article has a Post Curved Acquisition Rewet Value of less than
about 180 mg.

4. An absorbent arficle according to any of the preceding claims, wherein said
absorbent core has a crotch region and one or more waist regions, and comprises
an acquisition region, a distribution region, and a storage region énd a
storage/rewet barrier means, said storage/rewet barrier means being positioned on

RN O R



Article Set-up The test articles are weighed to provide a dry article

wei ght. The panelist renoves the article the child is wearing when the test
begins, i.e. thgoeossygy@nel ists own article, and the panelist gppiposaohs’e
test article, in t%e panelist's normal fashion. Once the test article
is applied, the panelist places the wearé? in the standing posi tion and
the crotch point is determ ned as previously described in this

application. The,crotch point is then marked on.the outsjde of the test
article in a per ﬂ%?n%"ffface 09153'5 Fteage %'%WF'C%S P?@t?,do?"?"’éé"}ﬁotﬂﬁi“f?@'%r%’f‘%

regi on as derivedsé,r aherelne saior storage/fbwee rairen Smedrite cbipibied Jabidoibeht igeliihgien

determ ned by neas éri gg fromthe crotch point forward to t he
appropriate genit"?;ﬁ l?int relative to the sex and size of the wearer. The
di st ance forward fromthe crotch point for females in the medium size

Is 1.25 inch (3.2 _— . . . .

64 t he ?st %?E%r&%ravnv'@flreoa CFOrding 19,3ny 9f dheprecasing,claimgs. wherein said absosbent 4i um
size range is 2. Gricle has BrActB) Wetn§rotcht Calipern pp atetenhined followvirgkihel Eorved t he
art that these di L 0Cr ecrease ' the size of the
wear er. Theref or é%&@%ﬁ&f'ﬁ%@é/{eh@?j o?ﬁ%sgst ?5,% %%&a?gtn&rﬂ,c%re}gﬁ?yblgss thaﬂe@em'ﬁ‘i ned
by pl aci ng t he weeoreprefanably lessthen Mg mog sidst prefezably idss tham$ mmmg t he crotch

poi nt as specified previously, and then neasuring fromthe crotch point to

t he urethra or base of the penis. Once the | oading point is determ ned,
t he di st ance &r ofbserbentiagicle agaording teanyaf theopreteding claipsiwhiersirssait alssortsenit t hi s
di stance i s used | f ; i t e

i nserted into thgﬁ.t‘aaref.)'?éé:s?ate}I| ﬁ‘ﬁ’rb:lcﬁltgq?%gn%; EO%rqfﬁi@?Jggg‘?%ﬁ ! §3§ rﬁé@il%ssdg?%e The
test fluid to beSQ%emorepreferablyilessithans28%:.nt hetic urine (syn-urine) as
described in the above. The tenperature in the syn-urine bath is to be
held at 37[ery]C. A suitable heated bath is Lauda M20-B available from
WR Scientific PAbSREER antisle acoiding to,apysof shepreesding dipims) wherein said abssrbent
syn-urine from t kerelRmtLerolAtWidth®f 18 than about 90 mm, preferably less than 70 mm,

more preferably less than 50 mm. '

8.  Absorbent article according to any of the preceding claims, wherein said article has
an initial acquisition rate of at least 5 mi/sec, preferably of at least 10 ml/sec, more
preferably greater than 15 ml/sec, in the Curved Acquisition Test.

9.  An absorbent article according to any of the preceding claims, wherein said article
has a 4™ gush acquisition rate of at least 0.25 mi/séc, preferably at least 0.50
ml/sec, more preferably at least 1.0 mV/sec in the Curved Acquisition test.

10.  Absorbent article according to any of the preceding claims, wherein said absorbent
article has a Dry Crotch Point Caliper of less than 8 mm preferably less than 5
mm, more preferably less than 3 mm.

11,: Absorbent article according to any of the preceding claims, having a Post Curved
Acquisition Collagen Rewet Method value of less than 150 mg, preferably less
than 100 mg, more preferably less than 50 mg.—
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article. The volune and rate of delivery is to be 75 m at 15 m/sec.

Sui t abl e punps I ncl ude Masterfl ex Mddels 7550. 60 or 7524-00 avai l abl e
from Col e Parner | nstrunent Conpany. The inner dianeter of the |gadin
tube is to be WP M8 (0.3175 cm).  Protocol Once the a??T’&‘P@’Q""é’re
applied and marked as descri bed above, hkgose fitting bl ue cotton pants
are weighed to provide a dry pants weight and then the pants are applied
rover the test article so that |eakage can be easily identified and
measur ed. The. t aBsorberit i arlichs aacedibdnao diaimdédwhgreim sher Posty Cutved | Aamdisitign t ube

to the predeter ed an : LSt pl yi ng
the specified | ?8@3 ﬁa R&Pemé““d QSg%@Pﬁg%qéifggﬁﬁ%g% \}ﬁggﬁ‘%ggeo%eﬁgﬂrgg&mar er
returns to nor mabquisitianvCeliagenT Rewetr Methbd S/aiueeofl tha dabdorbienthartidie whpren saied | oad

and rate every m nute intervals between | oads.
These | oadi ngs ée&g%%ﬁ% anolalser rtn&?e about 1 gramof fluid | eaks fromthe

article onto the cotton pants. This can be determ ned by renoving the
pants and iaghig | - f ol 12 wh h t barrie
65 Vg?ge apg‘i easpérﬁcer?r%o%irgf P agyh%lscf"gaked v(gnetr%nt e Toegr?tsa"{ ﬁe t est

article is renoeemprises a anaﬂerlaé seinvtedifeone |3y gruip gtragisting of ‘ITth&Pe'@hmrtty and
Grotch Region ag&domen Ehﬁy&r@e?s' ﬁ@ﬂ&é}bﬁ% is; ) okl § ﬂ{attérﬁL% ycan

al so be determ ysutractl ry ar e weight of the’given
article from t héliRiebasedifeamse ongq at'éﬂ‘s theeeot.same art icle. The tot al
capacity for the group |s the average of the total capacities of the

I ndi vi dual Crotch region capacity is determ ned by | aying
the | oaded ak% i c?PEDVP‘F'ﬁta“&WcFCEWFW Hga'tmf the preceding ¢aimscyhespin §ald agsorpent

article. This r‘égr'eoébrhﬁhsé.*ﬂ%ﬁ aauﬁiﬂ@fd regTbrh Scombﬁﬁﬁﬁiw Mate@Uhaling a M&ﬁum
conducted within 15 pnin icle fromthe weg A

cor r espondi ng cr%?%"ﬁ"?’béfeé?f"? S‘MPEQ V?'P%r'ﬁsé tﬂ?"ﬁﬂgrcm Areferaply Jess iran 14 o
crotch regi on more pefediitily less than 10 cm.

15. : -Absorbent article according to any of the preceding claims, wherein said absorbent
- core comprises an acquisition region comprising a material having a Medium
Desorption Pressure (MDP) of at least 5 cm.

16. Absorbent article according to any of the preceding claims, wherein said core
comprises a liquid acquisition regién a liquid distribution regidn and a liquid
storage region, whereby at Ieast a portion of said storage reg|on is positioned
between said distribution reglon and the wearer oriented surface of the article

during use.

17. Absorbent article according to any of the preceding claims, wherein said absorbent
core comprises at least one storage region comprising two separated subregions
pasitioned longitudinally offset from each other.

--18. Absorbent article according to any of the preceding claims, wherein said crotch
‘region of said absorbent core has an ultimate storage capacity of less than about
40% of the total ultimate storage capacity of the absorbent core, preferably less
than 25%, more preferably less than 10%.
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The crotch capacity is determ ned by subtracting the dry crotch region
wei ght from the wet crotch region weight. This provides the crotch
capacity for a given article. The crotch capacity for the gr

articles is cof ¥4 to be the average of the individugﬁH@?%%gﬁl
regi on capacities. The crotch region capacity as a percent of the total
I s determ ned by dividing the average crotch region capacity by the
average total capacity for a given set of articles. . Asimlar,
procedure is used to determ ne the percent absorbent capacity of the

absor bent corﬁ% E ‘?ﬁg:'%s%eﬁt%@icfer %é:ﬁl}air@% Bhy of the pfecedin HwWEreihEa\ #dordent

The crotch w an absorbent Core of an absorbent article is nmeasured
by first det er rartidegpmprsesc Boshro¥aner permeahie bagksheglent article. The
article is then wetted to 70% of it's total capacity in accordance with

the Fluid Acquisition nethod. The article is renoved fromthe apgar at us
and is al | owed.t chkseigenti pitisleeadogiding ko glaim Uifo rWRRIEIN| ther Bsodient cofh828t i cl e
IS cut transver sgladnBatOstbnted! surfabé @nbﬂﬁ% $uPrabs Qrdaithatis2lebs) tHan 60% of &)

section, where the crotch point is at e transverse and | 3@%” i nal
center of the secifase aneacqs saldomoisiyee YRROr ReMeRRls bagishegidn Pf‘%&'eﬁg?ﬁrrpl e
are then wei ghed. prdfa@blyiéssingif 50%)@nore Prstérativg fdss trneasomt the crotch poi nt
corresponds to the crotch width of the absorbent core.

66 VHOLE ARTI CLE VERTI CAL W CKI NG TEST The articles are wei ghed

pri gr t 0 testpNg. AbEoeRt AHEe LSRR {0 atlyast cRIng! N vN2E dvheneim tHelrabistarepvapor (6
in by 14 in and 3/8 in thick, respectively 15 2 cmhy 35 5 angd about
0.95 cmthick) wi QW?#’? gﬂ‘%@?%?ﬁtcf’gﬂ'iﬁsl ?’Gu?'d“?'ﬁp'a?&?r%'aée%‘sﬁ?ﬁ& PR ent
the pl ate surf acecondibtihgastt 1)Cinitropdrous s cbr A Uardinates, 2l gNomdovehs, iptiading wi t h
the | ongi tudi nal dipension of the article parallel t he. | i Lon of
the plate. Wen t P29 PNHOYSPS, PISEH?; Pag '\Wvlees‘tﬂté\?%nro I('}s %rﬁ%iﬂ#}ﬁgﬁgg
| ocat ed at the edgs) irmedh 8insloncembihtionedheseof! | ne edges of the article are
nounted on the plate with tape, the elastication elenments being cut in 2 or
3 places to facilitate the nounting.

22. Absorbent article according to any of the preceding claims, wherein said core

comprises a distribution material having a liquid flux at 12.4 cm of more than 0.075
g/cm?2/sec, preferably more than 0.1 g/cm2/sec, more preferably more than 0.15
g/cm2/sec), when measured according to the Distribution Material Vertical Wicking
test.

23. Absorbent article according to any of the preceding claims, wherein said core
comprises distribution material with a time to wick to 12.4 cm of less than 300 sec.
preferably less than 100 sec, more preferably more than 50 sec when measured
according to the Distribution Material Vertical Wicking test.

24. Absorbent article according to any of the preceding claims, wherein said absorbent
core comprises a liquid distribution material having a Capillary sorption desorption
.. . height at 90% of desorbed capacity of at least 40 cm.

cei e w s
a0 ND%E 7

25, Absorbent article according to any of the preceding claims, wherein said absorbent
core comprises a fibrous or foamed liquid distribution material.

O



The plate is suspended vertically over a fluid bath contained in a gl ass
tray with the | ongitudinal dinension of the article perpendicular to the
fluid surface. The test is conducted at 32[err]C to nore accurately
simulate in ussvorssiési ons. The fluid is then brought into cd€TABYP4lh t he
| ower edge of the article so that the ar]ﬂ' cle edge remains imersed (i.e
the assem bly of lucite plate and article is imersed such that the liquid
isinlevel with the | ower edge of the plate), and is naintained in this

posi tion for 245 AbdUrbedd artidib Acébrdihglofany Bf the@rede8iNB CRAnd, Whateln sdidasaedct and
allowed to hang 1n the sane vertical orientation for

equi | i bration. AFPQr8coRpiRes ap itimals,sterage materia| sadistying at éﬁﬁ\ﬂ%‘ﬁ W@rfp'lwgm ate
and wei ghed and t—éaﬂ|rédwéﬁt§lwﬁérféﬁbuﬂtetl$o thetGapillary Sorption tesff t er wei ghl ng, the

articles are laid horlzo n, b 6 381
cutting pattern (@i cihcﬁﬁ g@%ﬂ 855%&'?" %p?ﬂg%séﬁn &Iéf& %%méé}l'eias‘é for a
Maxi si zed di aper asng;r‘a;ﬂr&l cle, 9 such zones woul d result. The article is

3 nches.  The ab@ dRREISHBBRET ARTR FoBed et STCaRt ghane 5% 5aHH co

and rewei ghed and t hend'd Qapllapy Sérptign fchsbtplnm Bffidiency a 40 car(CSAE 40) afratllnast
(corrected for depos] d gpl ids fromthe fluid). The synthetic

uri ne conposition co 088 0. 31lg CaH4(P04)2 H20, 0.68g KH2POM4, 0.48g MySO4
7H20, 1.33g K2SO04) 1la mnmmﬁonzm;ptwnmgeigm@t 508 %1 6f) itk Capadity 5800 drrea.

Distilled water is u ognRgnents were added to
67 900 nl s of di stig%g?ggr\‘/vg%@‘rﬁleﬁxﬁﬁb)Of}ggﬁl&gl ven and each dissol ved

before the next conponent was added, and finally diluted to 1 liter.

Di stribution J¥at @pLihsht Yitl!scedrdidy fanybf feSreceding claims, wherein said absorbent

core comprises an ultimate storage material selected from the group consisting of:

(a) polymeric foam material, preferably derived from high internal phase water-
in-oil emulsions;

(b) high surface area fibers;

(c) hydrogel forming materials;

(d) combinations thereof.

28. Absorbent article according to any of the preceding claims, further comprising a
feces management means positioned between the topshest of the article, which is
oriented towards the wearer during its intended use and the backsheet positioned
opposed to said tosheet, providing for a trans-tdpshéet' ‘capacity of at least 0.2
grams per square inch.

29. Absorbent article according to claim 28, wherein said feces management means is
selected from the group of materials consisting of
(a) an fibrous web;
(b) a web comprising a backing and a sheet of fibers, said sheet of fibers having
anchor portions in said backing at spaced bonding locations and having arcuate
‘portions of said sheet projecting from said backing between bonding locations,
(c) an apertu'r;_&formed film.

* [ L M S *
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The vertical wicking test is aimng at evaluating the time required for a

fluid front to reach a certain height in a vertical arrangenent, i.e.
agai nst gravi (o ogi3agsel | as anount of fluid picked up by the pgafhigdooeata
during this tine. The principle of this test is to place a sanple

onto a sanpl e hol der equi pped with el ect’Bodes in formof pins, both
functioning to fix the sarrple In a vertical position and to aIIow

t f | ect f. the fluid
Posi 1 oned o aAbterber wlioh SchAne e P, MR BITNEY AP HEVPRLP P9k up

in the sanpl e r gféHtéd mstﬁéemnmbasmgeathqmalpemm stouctueat Grievonvingr ardinndrhe
test is described, in det n P atl 7/ 05 (P ket
nunber CML454) égﬁa\ygrqqe{;%p ‘W’E’ﬁ‘l‘ﬁT "%gé?r ° f@fpﬁg?leb%sﬁr elétsgrﬁﬁ‘?lag at"o t he

test, the test oater surfase orhestdd btawa(dl the akin oofinthec wahiley whemi theb dispesgbiepnent ,
t he EKOTESTER of [ chni h

L e ey B SrlL W Sl LR ARl T Bl Tl B 4R e e BB ard ™

68 CLAIM5S bt leagtrababisty prezcent and & plueglithafdpedurms with sordfiectivesigeareatsr as
determ ned by t cle Vertical Wcking test wherein
capacities are E’éa[ \N]Pkﬁuade Wg'}rﬁ%éeﬂahent s of the article positioned in
vertical distance away fromthe folding line of the article,

h teri i ki b f
tho at 1y hpbciBlnt oy SREGIG o A of e, Bibkelflo HEHAL flin A0l 1 O
times the capacioriynted)rmpsheet cprmn%@;aémldanemomtnpmmbp@meryhamngl amionen, 75
times, nore pref fo%? ¥r|e11te%5tow§mthe mten&néft saitf ﬁfsﬁc?)é%meyatf%rﬂeﬁlaﬁﬁnflﬁvﬁldtd

sai d capacity of segnent at sorbent artic avi ng
characteristic ©utsf cwffﬁéﬁ% rriented; @W&fdc it ék'ﬁavﬁ the ateatpsjwhen the é’fsﬁt’%ﬂb'epm nt

a Saturated Crotgphorbénhti idle (sSvomn, whBFbbesaftCotar siibice O RlafaNstitr&E barrier

(AWCC), as determ ned by the Curved Acquisition test method characterized
in that sai@mREsesAn 9@""‘@ gnevnt @413 ki care qeppesitionawhicihis semieplid er

Crotch Caliper, s3ifat 20°C ah@whithis sadidlly erahdferiaBlea thedvdansi's sfkml ved Acqui sition
Rewet Val ue of | ess than about

S ety e i T T ek e B



180 ny. 3. An absorbent article conprising an absorbent core, said core
havi ng a crotch regi on and one or nore wai st regions, said article and
said core having a characteristic crotch point having an Actual Wet
Crotch Cal i per W&9%p36¢r ni ned foll owi ng the Curved Acqui G180

met hod, said core having one or nore wai st regi ons, said waist regions
havi ng a characteristic waist point for sgid core and correspondi ngly
for said article having an Actual Wt WA/ Cal i per, as determ ned
following the Curved Acquisition test method said article being )
characterized in that said Actual Wet Crotch Caliper is |less than said

Actual Wet Wai st Cali per, and in that said article has a Post Curved
Acqui sition Rewet Value of |ess than about 180 ny. 4. An absorbent
article according to any of the preceding Ia'@p; wherein said

absorbent core has a crotch region and one nor e i st regions, and
conpri ses an acquisition r% on, a distribution rw®gion, and a storage
region and a st orage/ rewet DbarNi er ans, sai d stor\age/ rewet barrier
means bei ng positioned on

69 t he Slzv i YT Ya NI C TS0 nted towards the
wear er during N i 07 =fr-ewet—bar r i.e conpri ses
absorbent gelling br bent article cording to any
of the preceding cl aar n dai d absofbent artic)e an Actual
Wet Crotch Caliper as deter d flollow ng;the Curved Acqui sition Test
Met hod of |ess than about 20 YN __prefefably | e$s than nm nor e
preferably | ess than 10 §m--1T0%

pr ef efabt¢-+e$s _t han mm 6. Absorbent
article according to any t pr eced| ng Iai&s, ' i d absorbent
article has an AWCC of |e all 90% of the argicle §|SCC, preferably |ess
t han _ \\\\\\ — ——56

54 — .
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SUBSTITUTE SHEET (RULE 26)

st £ B 4 A



50% nore preferably |less than 25% 7. Absorbent article according to
any of the preceding clains, wherein said absorbent core has a crotch
wi dth of |ess than ut 90 nn] preferably less than 70 nm  pCT/IBO%00241

pref erably Ies§“?ﬁ£% 8 Absorbent article according to any of the
precedi ng cl ai ns, mhereln sai d article has an initial acquisition rate
of at least 5 n1/sec, preferably of z? | east 10 ml/sec, nore

preferably greater than 15 nl/sec, i Qhe Curved Acquisition Test. 9. An
absorbent article according to any of the preceding clains, wherein said

article has a 4[err] gush acquis“tion rgte of at least 0.25 nm/sec,
preferably at |east 0.50 m / sec, ﬁ?eferably at least 1.0 nm/sec
in the Curved Acquisition test. 10. 'Absorbent article according to any of

t he preceding clains wherein _sai d abslorbent article has a Dry Crotch
Poi nt Caliper of zg t han mm pref erlably | ess tlhar—5—— 28" nore
preferably |ess tha % i i

precedi ng cl ai ns, having a Post Ourve:E5 Acquiisition Col | agen Rewet

Met'hod val ue of Iess than 150 ng, prefgerably |les than 100 ng, nore

preferably | ess than 50 nyg.

70 12. Absorbent aré cle acoqrding t i ; ein the Post Curved
Acqui sition Col I Z t hodj Val ue/of the absorbent article is
| ess than the Post Curved uisifion | | agen_Rewet Met hod Val ue of

t he absorbent article wherein sai

rier gion is renoved.

142 ——————
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13. Absorbent article according to any of claim 12, wherein the rewet
barrier conprises a material selected froma group consisting of 1)
Super absor bent gelling materials, hydrogels, or superabsorbents; 2)
Pol yneric foan™e96p264| ; 3) H PE based foans, or conbi naP¢HRYAIIEr eof .
14. Absorbent article according to any of the precedlng clainms, wherein
sai d absor bent core conprises an acquisition region conprising a

mat eri al having a Medi um Desorption Pressure (MDP) value |less than 15
cm preferably less than 12 cm nore preferably less than 10 cm *~ 15.
Absorbent article according to any of the preceding clains, wherein said
absor bent core conprises an acquisition region conprising a materi al
havi ng a Medi um Desorption Pressure (MDP) of at least 5 cm 16.
Absorbent article according to any of the preceding clains, wherein said
core conprises a liquid acquisition region, a liquid distribution
region, and a liquid st or age rgngn whereby at | east a portion of
said storage region is positioned bet ween said distribution region and
the wearer oriented surface of the article during use. 17. Absor bent
article according to any of the preceding clains, wherein said absorbent
core conprises at |east one storage region conprising two separated

subr egi ons positioned longitudinally offset fromeach other. 18.
Absorbent article according to any of the preceding clains, wherein said
crotch regi on of said absorbent core has an ultinmate storage capacity
of less than about 40% of the total ultimte storage capacity of the
absorbent core, preferably |ess than 25% nore preferably Iess t han
10% '

SUBSTITUTE SHEET (RULE 286)
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19. Absorbent article according to any of the preceding clains, wherein
sai d absor bent article conprises a noisture vapor perneabl e backsheet.
20. Absor bent i according to claim19, wherein the abso has
a backshegﬁsgﬁ%gﬁted surface having a surface area that ?gﬁp%gég?ﬁan
60% of the surface area of said noisture vapor perneabl e backsheet in
the crotch region, preferably |less than 50% nore preferably | ess than
25% 21. Absorbent article according to any of claim1 19 or 20, wherein
t he noi sture vapor per neabl e backsheef/ nprises one or nore materials
sel ected fromthe group consisting of 1) mcroporous filnms or film

| am nat es, 2) Nonwoveng—+retud-rg——————coated-nRon-wovens,—plasna-tret aed
non-wovens, 3) Monolithic filns; 4) |am nates or 5) formed filns|or
conbi nati ons thereof. 22. Absorbent article according t ny of the
precedi ng cl ains, whergin said core conpri agaisstic Adn_rmajeri al
having a liquid flux af 12.4 cm of mor 66 5 ﬁg/“@g c,
preferably nore than 0}1 g/cnR/sec, nore pré¢yerably nore than 0. 15

g/ cnk/ sec), when neasufed acc png to the S tion My I tica
W cki ng t est . 3. Absﬁdﬂent article oz 'Lr$!75fl_|_h690|
precedi ng clai ns, wherg¢in said coke C ' ' n a
with atime towck tojl12.4 cm T g?ﬁrably | ess
than 100 sec, nore preferab U HET ured

according to the Distr{butioh Mteri Ver t g 4 24.
Absorbent article accofding any off’J he ecediffp cl ai ns, A%erein said
absor bent core canpris & a li.q dji/s riautﬁ n material having a
Capillary sorption desprptio €] ght Mt PO%PMHf desorbed capacity of
at least 40 cm 25. PAbsorbeént arti ngAlo any of the prgcedi ng
cl ainms, wherein said apsorb ongf+-s Ggﬂrous or anmed
liquid distribution nmajerial.
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72 26. Absorbent article according to any of the preceding clains,
wherei n said absor hent core conprises an ultimte storage materi al
satisfying at | east oage-of the follow ng requi renents when submtted
to the Capil| aWQ9BsR26k i on test: (a) a Capillary Sorpt PERTESAHAbt i on
Capacity at 35 cm (CSAC 35) of at |east 15 g/ g; and/or

(b) a Capillary Sorption Absorption Capacity at 0 cm (CSAC 0) of at |east
15 g/g and a Capillary Sorp§r@| Absorption Efficiency at 40 cm
(CSAE 40) of at |east 55% or (c) a Capillary

Sor ption Absorption Height at 50 %of its capacity at 0 cm

absorption height (CSAH 50) of at least 35 cm 27. Absorbent article
according to any of the pr i ai d absor bent

core conprises an ul ti mat e=tm=ge Teterial sel ectefl fromthe group

consi sting of: = (a)mreh c foamimaterial,|prefmrably derived from
hi gh i nternal phase ter-—= infoil errul ;yo'ﬁg (b) high
surface area fibers; —1 C) hydrogel form ng | nhterials; (d)
conbi nati ons thereof. P8. Absbrbent arficle accprding to any of the
preceding clains, further gonprisling a I fecep nanagenent neans

posi tioned between the topgheet of the article Ch is oriented
towards the wearer during jts intknded usg aEiE)ac@heet posi ti oned
opposed to said tosheet, pyovidinpg for a oEshett~capacity of at

| east 0.2 grans pel squarg inch. [& 29. Agporbent article
according to claim 28, whefein sajd feceszanagenew

nmeans i s

sel ected fromthe group of| materiagls consting of (a) an fibrous
web; (b) a web conprising;a backig_and a sheet @ fibers, said
sheet of fibers having anghor port i ta=sdi d bR ki ng at spaced

bondi ng | ocations and havi Qg arcufte porti gns oF===§d sheet projecting from

sai d backi ng between bondi ny\ | ocaf 3 ;«/ an apertured forned

I

film
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73  30. Absorbent article according to any of the preceding clains having
a wearer oriented topsheet conprising a |iquid pervious structured
carrier having an_inner surface oriented toward the interjempednga d
di sposabl e absoV¥BaH#28¢ ticle and an outer surface oriented toward the
skin of the wearer when the disposable absorbent article is worn, said
structured carrier having an effective open area of at | east about 12
percent and a plurality of apertures wi t h6d® ef fective size greater

than 0.1 square mllineters, 31. Absorbent article according to any of
the preceding clains, having a wearer oriented topsheet conprising a

| i quid pervious structured carrier having an inner surface oriented
toward the interior of said disposable absorbent article and an out er
surface oriented toward the skin of the

er when the disposable
absorbent article is worn, whereby said r surface of said structured
carrier conpri ses an effective anou f a skin care conposition which
is sem-solid or solid at 20[err]C whi ch igépartially transferabl e
to the wearer's skin. o Q
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