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(57) Abstract

(54) Title: HIGH LIQUID SUCTION ABSORBENT STRUCTURES

. The present invention is an absorbent structure with an ultimate fluid storage member, comprising superabsorbent material at a |-
rela.nvely high concentration whereby the superabsorbent material has a good Performance Under Pressure performance as well as a good
.Saln_ne Flow conductivity. Further, the absorbent structure comprises a non-woven wrap sheet comprising small diameter fibers, which is
in direct fluid communication with said storage member, and which has low strike~through times in repeated modified strike through test.
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concentrations of hydr ogel -form ng pol yner, where the polyner forns a gel -
conti nuous f ﬁnsportat ion zone upon swelling. Al so thgcpfebhgeati on of
such materia s |n absor bent structures aqd absorbent articles focused on
storage of the fluids wthin the structur of ten considering confort
aspects |like thinness of the structure, such as disclosed U S. Patent
4,610,678 entitled "Hi Density Absorbent Structures" issued to Wisman et
al . on SeptenbH 9'9"‘1!!@8%‘“[9@ %P@HFSHUBW%OZ entitled "Absorbent
Articles Wth Dual - Layered Cores" issued to Weisman et al. on June 16,
1987, U.S. Patent 4,888,231 entitled "Absorbent Core Having A Dusting
Layer" issued to Angstadt on Decenber 19, 1989; EP-A-0 640 330 of

Bew ck-Sonntag et al.; US 5 180 622 (Berg et al.); US 5 102 597 (Roe et -

al.); US 5 387 207 (LaVon); EP- ’z 4 0.797.968 and
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such materials. Especially with particul ate superabsorbent material a
further problemwas identified, namely the contai nment of these particles
Wi thin the absorbent menber - in Blaekgiggndtlﬂneras weII as in the wet state.
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such as diapers has been contingent on the ability to develop relatively thin
absorbent cores or structures that can acquire and store large quantities of

discharged body fluids, in particular urine.

in this regard, the use of certain absorbent polymers often referred to as
*hydrogels," "superabsorbents" or "hydrocolioid™ or “hydrogel forming” material
has been particularly important. See, for example, U.S. Patent 3,699,103 (Harper
et al), issued June 13, 1972, and U.S. Patent 3,770,731 (Harmon), issued June
20, 1972, that disclose the use of such absorbent polymers (hereafter "hydrogel-
forming absorbent polymers") in absorbent articles. Indeed, the development of
thinner diapers has been the direct consequence of thinner absorbent cores that
take advantage of the abll:ty of these hydrogel-forming absorbent polymers to
absorb large quantities of dlscharged body fluids, typically when used in
combination with a fibrous matrix. See, for example, U.S. Patent 4,673,402
(Weisman et al), issued June 16, 1987 and U.S. Patent 4,935,022 (Lash et al),
issued June 19, 1980, that disclose dual-layer core structures comprising a
fibrous matrix and hydrogel-forming absorbent polymers useful in fashioning thin,
compact, non-bulky diapers. See aiso, U.S. Patent 5,562,646 (Goldman et al.),
issued Oct. 8, 1996 and U.S. Patent 5,599,335 (Goldman et al.), issued Feb. 4,
1997, both of which relate to absorbent cores comprising regions of high



as so-called nelt-blown webs. Such webs are essentially made from

hydr ophobi ¢ base materials, such as polyolefins |ike polypropyl ene, or are
made from other polynmeric materials exhibiting an insufficient

hydr ophi | i ciwgesBasr ef ore, surfactants are utilized to i nprR§I&BI/00689
hydrophilicity, such as of the TRITON X-2402 type, which readily washed out
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However, the prior art, and especially the disclosure of US-A-5.458.592
( Abut 0) , fa.doeqemtratlpes,dgfnhwogthemwn@sqsé\eve't, owhere the palymendelmg a ge-

properties, dopBnidiisFlLREtransportionzoss upon slellingon- woven core waps are
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conprising smal |l dianmeter fibers, which do not have these drawbacks, and
al | ow good | i quiVith improved liquid handling properties of the absorbent members, their

fluid retention and suction ability was increased by two mechanisms, namely the

liquid suction of the absorbent materials (such as superabsorbent materials) per

se on one side, and on the other side the possibility to use higher amounts and
_ especially higher concentrations of such materials.

Especially with particulate superabsorbent material a further problem was
identified, namely the containment of these particles within the absorbent
member - in the dry state as well as in the wet state.

Generally, conventional tissue wrap sheets are well known in the art to
address this problem. In US-A-5.458.5692 (Abuto), thermoplastic fibrous non-
woven core wrap webs are described, aiming at an improvement over paher
tissues as well as over conventional honwoven webs. The benefit over the latter
is attributed to the smaller pore size of the described webs, which are exemplified
as so-called melt-blown webs. Such webs are essentially made from hydrophobic
base materials, such as polyolefins like polypropylene, or are made from other
polymeric materials exhibiting an insufficient hydrophilicity. Therefore, surfactants
are utilized to improve hydrophilicity, such as of the TRITON X-102 type, which
readily washed out



penetration over repeated gushes, w thout conprom sing on liquid retention.
Summary The present invention is an absorbent structure with an ultimte

fluid storaqg yggg%r, conpri si ng superabsorbent material atp@Ep/moseest rati on
of at |east 8 oof the total weight of ssid ultimate fluid storage nenber,

preferably nore than 50 % nore preferably nore than 60 % and in even nore
preferred executions nore than 70% or even nore than 90% whereby the
superabsorbent material has a Perfornmance under pressure (PUP) val ue of at -
| east 23 g/ g, preferably 25 g/g... nore preferably nore than 29919, and a
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seconds. In sorbent structure, e wap sheet can conpl etely envel ope
t he absorbent menber by being in direct contact with all of the six
surfaces of the _absorbent nmenber, or only parts of the surface, such that

t he absorbent sThakeyeffeqtahich mekesthisanimpetanigaguitement:is thenabilityfdheet of
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conbi nati on bamier.dnicase fof siatage members with a lower dewatering capability, such as

the ones disclosed in US-A-5.458.592 (Abuto), these do not dewater the small

pore webs, such as can be achieved by small diameter fiber webs, such that

there is still some residual liquid in the pores of the web such that upon rewetting

the liquid can readily penetrate there through.

Objects of the invention

Henceforth, it is an object of the present invention to providé high suction
absorbent structures with a melt-blown non-woven wrap sheet, comprising small
diameter fibers, which do not have these drawbacks, and allow good liquid
peneiration over repeated gushes, without compromising on liquid retention.

Summary

The present invention is an absorbent structure with an ultimate fluid storage
member, comprising superabsorbent material at a concentration of at least 40%
of the total weight of said ultimate fluid storage member, preferably more than 50
%, more preferably more than 60 %, and in even more preferred executions
more than 70% or even more than 90%, whereby the superabsorbent material
has a Performance under pressure (PUP) value of at least 23 g/g, preferably 25
g/g... more preferably more than 28919, and a Saline Flow Conductivity (SFC)



handl i ng nenbers, such as distribution or acquisition nenber. Brief
description of drawings - to be confirned Figure 1 - D aper as exanple for
an absorbent article Figure 2 - Saline Flow Conductivity Test stand (SFC)
Figure 3 - PXOWS¥Ace Under Pressure Test stand (PUP) Det aPFE&aB888? i pti on
Definitions As used herein, the term"abgorbent articles" refers to devices
whi ch absorb and contain body exudates, and, nore specifically, refers to

devi ces which are placed against or in proximty to the body of the wearer
to absorb an¥aleffAtnieapl 30%10-4cR388c/ga PEafer@blyc marg dhan r2finxd Re cpBggc/oAs
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conpat i bl e nhefeinafter asstikethrpughitime imihe seeppndz load eh igssnthap B& secangst he

di mensi on or pleferablyllessothahe30 sexginds pevenindird padfeidbly OEIEBS tharC 70 €e€dnds,
article. Theagd mﬁfpﬁf&gb@é@%én@g&%ﬁggnds to the thickness of the
article. use

menber, core or hereirn, the term"X-Y di nension” refers to
t he pl ane orthogonal to the thickness of the nenber, core or article. The
X-Y di nmension usually corresponds to the length and wi dth, respectively, of
t he nmenber, corla the absdrbént stagcturss dthiewrspn shedtecare roomipldtelyr brvelopmo ties

refers to thapssiBBRNABMbEF by MRing in direct contact with all of the six surfaces of the
absorbent member, or only parts of the surface, such that the absorbent structure
-may also be in direct contact with the backsheet of the article. Also, the

absorbent structure can comprise more than one wrap sheets.

‘The absorbent structure is particularly useful in absorbent articles, such as
baby or adult incontinence diapers, optionally in combination with other fluid
handling members, such as distribution or acquisition member.

Brief description of drawings - to be confirmed

Figure 1 - Diaper as example for an absorbent article
Figure 2 - Saline Flow Conductivity Test stand (SFC)

Figure 3 - Performance Under Pressure Test stand (PUP)

Detailed description
Definitions
As used herein, the term "absorbent articles” refers to devices which absorb
and contain body exudates, and, more specifically, refers to devices which are
piaced against or in proximity to the body of the wearer to absorb and contain the
various exudates discharged from the body. As used herein, the term "body



absorbent article that is primarily responsible for fluid handling
properties of the articl.e, including acquiring, transporting, distributing

and storing ids. As such, the absorbent core typi capkysheRsissé Ot
i ncl ude the %%\6556% or backsheet of the absorbent article. As useﬁS ﬂerei n,

the term "absorbent nenber"” refers to thé-"corrponents of the absorbent core
that typically provide one or nore fluid handling functionality, e.g.,
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etc. The absor en{ menber can conprise the entire absorbent core or"only a
portion of tBWealABIi8E8E core, i.e., the absorbent core can conprise one or

nore absor bent nenbers. The "storage absorbent nenber” is the absorbent
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"layer" refers’to an absorbent ne ose primary dinension is
along its | eMAMMeBnd width. It should be understood WO 99/ 53877
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As used herein, the term "absorbent core" refers to the component of the
absorbent article that is primarily responsible for fluid handling properties of the
article, including acquiring, transporting, distributing and storing body fluids. As
such, the absorbent core typically does not include the topsheet or backsheet of
the absorbent article. '

As used herein, the term “absorbent member" refers to the components of
the absorbent core that typically provide one or more fluid handling functionality,
e.g., fluid acquisition, fluid distribution, fluid fransportation, fluid storage, etc. The
absorbent member can comprise the entire absorbent core or only a portion of
the absorbent core, i.e., the absorbent core can comprise one or more absorbent
members. The "storage absorbent member" is the absorbent member
component(s) of the absorbent core that function primarily to ultimately store
absorbed fluids. As discussed above, the storage absorbent member may also
distribute fluid as a result of its vertical wicking capability. |

As used herein, the terms "region(s)" or "zone(s)" refer to portions or sections
of the absorbent member. '

As use herein, the term "layer" refers to an absorbent member whose
primary dimension is X-Y, i.e., along its length and width. It should be understood



backsheet. Simlarly, the term™"laterally" corresponds to direction of the
shorter dinension of the article, which generally during use corresponds to
a left-to-right orientation of the wearer. Longitudinally then refers to

t he directi owopesgsendi cular to the |ateral one, but not corrcapeamdssdg to
the thickness direction. Al percentagesg._ratios and proportions used
herein are cal cul ated by wei ght unless otherw se specified. Absorbent
structures Absorbent structures according to the present invention conpri se
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regard to therms layers't axd fjaygredt.i es, suitable enbodi nents, and their
rel ative arrangement. Storage absorbent menbers Suitable storage absorbent
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All percentages, ratios and proportions used herein are caiculated by weight
unless otherwise specified.

Absorbent structures
- Absorbent structures according to the present invention comprise at least two
elements, namely an ultimate storage absorbent member to essentially ultimately
store the liquid received by the structure, and a wrap sheet to support
- maintaining of the materials comprised in the storage absorbent member therein.
Both these elements will now be described with regard to their required
properties, suitable embodiments, and their relative arrangement.

Storage absorbent members
Suitable storage absorbent members can be of essentially unitary or

homogeneous composition, or can be composed of more than one absorbent
members or structures, which might consist of sub-structures, such that an
absorbent core can be considered to be composed of one or - as in most cases
of modern absorbent article desighs - several different "materials”. Thus, an
absorbent member can be tested for its properties either as the total structure, or
by assessing the materials or sub-structures comprised therein, independent of
whether the material is a “pure” material (e.g. a particle of superabsorbent
material), an accumulation of homogeneous material (e.g. a mass of cellulose



super absorbent particles having different properties, or a blend of
super absorbent particles and cellulosic fibers); or a further arrangenent

of several ”Wo%%)s?#ﬁ form ng a distinctabl e absorbent nmenbepctssiododds a two
| ayer conposite e present invention 'zs particularly suitable the

contain particul ate absorbent material, "but can al so be useful for other
forms or shapes, such as fibers or foans. The storage absorbent nenbers
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Suitable materials should a Performance under pressure capacity of at least
23 g/g, preferably more than 25 g/g and most preferably more than about 29 g/g.

In addition to this property, the materials should also have a good liquid
permeability, such as can be assessed by the Saline Flow Conductivity test as
described hereinafter.

Suitable materials should have at least 8*10-7 cm3 sec / g, preferably 30*10-
7 cm3 sec / g, more preferably more than 50*10-7 cm3 sec / g, and even more
preferably more than 100*10-7 cm3 sec/g.

Such properties as well as other relevant parameter are described in more
 detail in EP-A-0 752 982, which is incorporated herein by reference. In particular
the PUP and the SFC values allow to select materials,' which allow use in
relatively high concentrations when férming an absorbent member in combination
with other materials, such as with airfelt fibers, synthetic fibers, or other porous
materials as foams. A preferred execution of the foamed materials are
hydrophilic open celled foams made by the High Internal Phase Emulsion
polymerization process, such as well described in US-A- 5.260.345 (DesMarais
et al.), US-A- 5.387.207 (Dyer et al.), US-A- 5.560.222 (DesMarais et al.).
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Cenerally, in such structures, the particulate materials wll not be
conpletely free to nove, but the storage absorbent nmenber will have a
certain interwmabysaatiegrity, such as can be achi eved by enbe®@€T/Rp9/00689
particulate material in a porous structume, such as an air-felt batt of
cellulosic fibers, which m ght thereby present the conplenentary anount of
material. Alternatively, such particles m ght be bonded to each other, to
fibers and the |i ke such as by adhesives, and also a | am nated structure of
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uni nt ent i onalgr ygrAv8i1dalsog. or ot her el ements such as break up during the

manuf acturing, transport, or use of the article. The shape and formof the
storage absorbent nmenber useful for the present invention is not critical,

it can have var ildpartisuandke gerceniatigns qfithe supp@bsekest materials shauld be at
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particle-to-particle cross-linking of superabsorbent particles.

- "“In any case, the absorbent member materials which will have to be retained

. by the wrap sheet can be the material as such (e.g. when particulate material are
comprised), or can greater be unintentional, unavoidable or other elements such
as break up during the manufacturing, transport, or use of the article.

The shape and form of the storage absorbent member useful for the present
invention is not critical, it can have various shapes and forms. Thus, when
considering their x-y-directional extension, these can be essentially rectangular,
or oval, or hour-glass shape and so on. Also the z-directional extension
(thickness) can be uniform or profiled. Generally, the absorbent member will
have a x-y-directional extension larger than the thickness dimension, and
generally, the absorbent member will have six surfaces, i.e. a top surface
oriented towards the wearer during its intended use, a bottom surface opposite
said top surface, two laterally extending surfaces (front and back parts of the
article during use) two longitudinally extending side surfaces connecting the
laterally extending ones. '



oriented towards the wearer during its intended use, a bottom surface
opposite said top surface, two laterally extendi ng surfaces (front and back

parts of th e during use) two longitudinally extendi csaur faces
connecting t igﬂ’%ﬁer all'y extendi ng ones. WO 99i 53877 FeBbitesd

PCTI 1 B99/ 00689 -9- Wap sheets Non- vvovengwrap sheets useful for the present
I nvention are webs, which have the primary functionality of containing
materi al s OW Qhabfr age absorbent nenber therein without detrinentally

i mpacting o d handlrlﬁ‘éeg ogﬁrtlgs of th stora e abso ben rrber
even for subseN@BrOUSNsWERR-Shests MsspY! Hor s’ﬂ\é%l@ sﬂ’&u?’"& BeW \9 neabl e
t o aqueous hagelitels primany fursctionality ol coptaining mateelafs of thesstoege, alsorbent

per f or at ed drbdhgtdid Winolibdetiensdiy wa%at ro‘?u”ﬁ@ﬂtﬁ@’haﬁ&hdd"grogsgl

contradi cti nne ct]ona as storage a
menber mat eof festamgeabs Absethent @ S?Yeo{bc‘ist‘ ?Fdi;‘@ll‘ tguteSoor es or opem ngs.

The cont ai nnent functlonal ity can be well described by the pore size and

pore size dist HeRHéfoﬂﬁl fHe Whip-didats Ehbfal b0 hm@éﬂnw SRBoRE 1YL, S eved

by webs by havin

Sl zZzes
[err] when r?éa‘yub%ﬂg W’Q%é'keo'&'?\ﬁwp FO%P orgtedfilm W@lﬂs "Eeé’eérfB'SPore
si ze di stri heguitsmeértsanibe incontradiotian with lthe\Sditahessnt feridtiodalit}, 14 &6rage

N L e e e

di aneter, Stﬁ’@ﬁ"ﬁ'ﬂsconventlonal |y expressed by the "weight in g per 10000 m
of fiber length", expressed in dTex. Useful fibers have a dTex val ue of

| gss than 1.2 ﬁ@&on%%%hé"ﬂl%tubﬁaﬁy (3R weiddégeribBE byP W pBRY §iz8'dige” abl Y
eS8 pore size distribution of the web. This functionality can be well achieved by webs

by having small mean pore sizes, such as of less than about 30 pm when
measured by the Coulter Porometer Mean flow Pore size and Pore size
distribution test in accordance with ASTM Test method F316-86 as described
therein, and such aspects are discussed in US-A-5.458.592 (Abuto).

Such webs can be made by using fibers having a small fiber diameter, such
as conventionally expressed by the “weight in g per 10000 m of fiber length”,
expressed in dTex. '

Useful fibers have a dTex value of less than 1.2 dTex, preferably less than
0.9 dTex, and even more preferably less than 0.7 dTex. -

Such webs can be produced by special spun bonding processes, by carding
of small diameter fibers such as disclosed in EP-A- 0 619 393, or as a currently
preferred option by melt-blowing process. Such processes can produce fiber
diameters even lower than 0.2 dTex.

In a preferred embodiment, such pore sizes can be achieved by webs
comprising melt-blown webs made from polymers such as poly-propylene.
Optionally, such melt-blown webs can form part of a laminate structure, such as
when being combined with spun-bonded layer or optionally with other layers,

such as carded ones, whereby each of the individual elements are well known in
the art.



Such webs can be produced by special spun bondi ng processes, by carding of
smal | diameter fibers such as disclosed in EP-A- 0 619 393, or as a
currently preferred option by melt-blow ng process. Such processes can
produce fiberywgbgaapizers even lower than 0.2 dTex. In a pref gefBsbonosse
embodi ment, such pore sizes can be achi eyed by webs conprising nelt-bl own
webs made from pol yners such as pol y-propyl ene. Optionally, such melt-blown
webs can formpart of a |am nate structure, such as when bei ng conbi ned
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\c/)\geg 5 1222;‘7313' ANeddr, S0& 'SRV Yzt %EBE 6t Bidforkoic pg&ﬂqr%&gtti@g%%tl 10

- However, s&ignifisarbartienfer f4id f@nspast sueh Hyat toe materdalp usefviios the presest a
si gni fi cant fvehiigt nbosnly Inave hwramrémy whigh i fhinidhing BREr inflab weti : n; or
Wit intiaPUgas Wi dafverRRok Mltehal oul FABR 1ha, %49*‘12%%999%9#%&%
X-102, such &s5. Qé@é t bet rathershaye 3. hyiyophilicity whichaish eraittainedaeven after

hydr ophi | i ci repeskiciettifgewith sabeRfheAtRfncval 6FthedBaRt ed Vettings with
subsequent rgerr%val of t%e l'i quid. When the hydroghl licity properties of

non-woven materials are to be assessed, the EDANA strike-through nethod
150. 3-96 has beWhenothed hydphilisiy i rrepediesantl nan-weven kmetaniaiso aréetaree i n

the art. Wi lagsedsbil Sth@EthA %trﬂ@rtafc@bhyn@Wd ﬁsotsog@mQSEeém?oW Wéﬁnce

ft heet I t eri.a f ound
'?o alogosp(ragse c‘?aﬂéﬁ" a%gr ? %rrﬁ gﬁ% PI Y- \I)@:J;ﬂ?i §W§e{"e S als
sui t abl e for 9eRerajly EBQW f|°n%%s|$§$(§hﬁ pwi@rmamen @fgtoocﬁhq@tmmtemais gathenthar | y
unnodi fi ed, Wﬁhee‘t eriatéfdls Uit Ra bediDfdundas sy prié'séht a'khd béél@ YorReRRthod

ca s_of the
Funpl o oY SUBGRT A Yo KBTI pufhi o B bdBotByriche o8 e,
t he equipment is essentually unmodified, except for the use of 10 layers of pick-up
filter paper supplied by Ahistram, Aahus, Denmark, grade 989. The modifications
" of the testing procedure are as follows: First, before the test, the contours of the
test'equipment are marked on the sample specimen, so as to allow re-positioning
of the equipment on the exact position of the test specimen. Then, the strike-
through test is executed with 5 ml of 0.9 % saline solution, according to the test,
"and the strike-through time (in seconds) is recorded. Then the test plate of the
equipment is carefully removed. The sample is also carefully removed and rinsed
in a suitable beaker in 400 ml of de-ionized water for 30 seconds. Then, the
sample is fixed by two clamps attached to the corners of the web, and dried
hanging in an oven at 37°C for 15 minutes. Subsequently, the strike-through test
is executed with the same sample a second type, thereby using a new staple of
pick-up paper, and the repeated strike-through time is recorded. The test is
repeated at least five times with different sample sheet of one type of web, and
average strike-through time as well as deviation is recorded.

Whilst conventionally hydrophilized melt-blown webs as well as materials
suitable for the present invention exhibit low strike-through time for the first gush
of typically 2 seconds or less, conventional webs loose their hydrophilicity during
the washing step of the test (simulating the emptying of pores by well performing
fluid storage members), and almost form a barrier to fluid penetration, such as

can be seen by an increase in average strike-through times, accompanied by an
increase in variability.



test equi pnment are nmarked on the sanple specinen, so as to allow
re-positioning of the equipnent on the exact position of the test specinen.
Then, the strike- through test is executed with 5 m of 0.9 %saline
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I's recorded. Then the test plate of thetdqui pnent is carefully renoved. The
sanple is also carefully renoved and rinsed in a suitable beaker in 400 ml
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attached to the corners of the web, and dried hanging in an oven at

37[err] C for 13his Buhetssurfridinggase sutly webscaret kridven fdirbmeing useful assbasriercut ed

wih the SaipaRAlR!if aBssiBERTHLLE esuch*A%rfspxo.aanéwb&ngﬁggscg,@ﬂhmsusp' ck-up

paper, and the repeate rou h"time is recor test 1s
repeated at least five tinmes with dlfferent sanpl e sheet of one type of
web, and aver aggh étarple-fomsunhod hydnophitizedvalrap mtebéadiusabbmme'reuameavmﬂbﬂa

Whi | st I '

Sui t abl Z°PXr ’%‘M &%@W"ﬁ%‘%ﬂ*éﬁg’é‘%ﬁ@oe’m#%“*‘?%@ﬂ@ SandHopR! ©
first gush & Hi éﬁlﬁ lpminate fpade %Npéexemdzfer%rﬂbP&mameéns 2 %%’Eebalsi?el r
hydr ophi | i Cleingbe Qg.lrt-bmdmisbvebgaad & gen basis tvaigght( of meltdliovny webe witipt yi ng

of pores by %@néat%r &Y ﬁ\%n%h'él%hu%efa%%dg‘iﬂﬁ%éﬁ thé‘%@e@h@%ﬁﬁk&% gh . age

barrier to f netr I on, suc crease In

strike-t hr olRgNelrAH mc&eeﬁﬁ?pﬁrmcsw S0 AbPWadd sRCAndE: fap the figst test tgp
99153877 more than 60 seconds in the second test, as described RCHd &98/e) A&OWill- bel 1 -

This I's not %rbfﬁgftaa%uéwmb%@ﬂ&f SLitsBRYAr 54 u?@@‘%&ﬁ&%&b dasighar i er
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materials. An exanple for such a hydrophilized wap material is
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seconds, even more preferably less than 5 seconds or even less than 5 seconds.

A particularly preferred execution of such materials is an analogue to the
above material, all being the same, except for utilizing a more permanent
hydrophilic finish or surfactant. Such a material can be received from the same
company as above, BBA COROVIN, Peine, Germany, under the designation MB
2000 HPC2, and exhibits a similar strike-through time in the first gush of about
1.5 seconds, but has only an increase in strike-through time to not more than
about 2.5 seconds for the second gush.

Improved absorbent structures
Having thus described the two essential elements for the present invention,

the improved absorbent structures according to the present invention comprise at
least one of these above describe absorbent structures, and at least one of these
above described wrap sheets. '

The wrap sheet has to cover the absorbent structure at least at a part of the
surface of the absorbent structure, such that the fluid path from the liquid
receiving area to the absorbent structure will pass through the web. Thus the
meaning of the term “wrapping” should not be read to mean complete wrapping



application of a conventional surfactant. For this web, the average

stri ke-through penetration increases dramatically fromabout 1.5 seconds
for the first test to nore than 60 seconds in the second test, as described
in the above.w89958171 be shown hereinafter, such webs are necrsssoedsbe for
specific preferred core designs. Howeverqpsurprisingly, it has been found,
that nelt-blowm web naterials can provide useful wap-sheet materi al s,
provided the materials maintain their hydrophilicity even after being
wetted and re:rcerivelapingmrﬂy Hstv exgmple fov sua@nsembndinsnt idas- e aougip-sheet of
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of these above described wap sheets The wrap sheet has to cover the

absor bent struc%re at Ieaﬂn artt of the su[ﬁ) ce of thcﬁ absor bent
structure, such TRAERREY edatb%ﬁr et PEAMPRECAN BlSOLe AERIPYEhEY Sl than he
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eiﬂembelr%mhlch are not in the fiuid flow path, can have no, or non-permanent fluid
~ hydrophilicity. Or, a different wrap material can be used in such regions, or the
- absorbent member materials can there be contained by other elements, such as
- conventional tissue materials, but also impermeable sheets, which may at the
same time has other functionality, such as a backsheet material,

Of course, it is an essential requirement, that the absorbent structure and the
wrap sheet are in fluid communication with each other, such that the fluid flow
path, and particularly the capillary transport gradient will not be interrupted. A
preferred embodiment of this is a design, where the wrap sheet and the
absorbent structure are in direct contact with each other - at least for the surfaces
as described in the above.

In order to further demonstrate the benefits of the present invention,
absorbent structure have been made by essentially homogeneously mixing
various superabsorbent polymer types with cellulosic air-felt, and then combining
these with various wrap sheets.

in order to show the improved performance, the above mentioned test has
been modified further, essentially by replacing the pick-up paper by the
absorbent structures. Then, the absorbent structure is tested without any
wrapping, and then with the respective wrapping. As for the strike-through test,



or envel oping only. An exanple for such an enbodi nrent can be a w ap-sheet
covering the top surface. of the absorbent structure, and then being tacked
down next to the core, such that the side surface can be bué ?@ 0
necessarily RR¥SE be covered by the wap sheet. In a pref &FFEE>0068
enbodi nent, the w ap-sheet covers al so-dt3her surfaces of the absorbent
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C1 AD 12 .. 64 13.5
C1 A1 1.2 7.8 40.6
c1 A2 16 6.8 ' 12.6
Cc2 A0 15 45 8.8
c2 A1l 1.9 11.2 30.8
c2 A2 16 57 11.0
c3 Al 1.4 3.1 5.1
C3 A2 1.3 2.4 3.8

First, a core structure sample C1 was prepared by essentially
- homogeneously mixing Northern Softwood Kraft pulp and superabsorbent
material as commercially available from Stockhausen GmbH, Krefeld, Germany,
under the code SXM 6860. The total basis weight of the materials was about 700
gsm, the concentration of the superabsorbent material about 67%, and the
overall density at 31.8 g/cm2 was about 0.253 g/cm3. The superabsorbent

material exhibits a PUP value of about 32.5 glg and an SFC value of about 4x10-
7cm3sec/g.



wrappi ng, and then with the respective wapping. As for the strike-through
test, WD 99153877

PCTJ1B99100689 -13- the test fluid is 5 m of 0.9%saline solution. Here,
the test is vepeesgd three tine with 1 minute waiting tinme betaseomessach
gush. Wiilst the absolute strike throughygimnmes are highly dependent of the
absorbent structure, it has been found that selecting the paraneter for the
test provides a meaningful tool for distinguishing the various webs within
a meani ngful context for an absorbent structure. It has been found, that
with well perfOTHih%‘Bfé‘HB%ﬁ{ ture! WaS tesiéd with! Adt rgp-ﬁﬁé@t' (ﬁ%},!ﬁﬂ%tﬁé\l\hﬂnw ap
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1.2 6.4 13.5 C1 Al 1.2 7.8
40.6 C1 APhe results in Table 1 tle@rly demonstraté.the improvementslgf the(R2-type 11Ag
1.5 ), 8.8 C2 Al 1. .
308 o “agsheet 1.6 5.7 11.0 3 A
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3.8 First, a éSemndstauﬂqneestrsatuqel esabiple w2 pwapapepardty B sessentiblly
homogeneous| woffioybhsbudy higing  ROHhBRP Sdffwtidd KtaR BUR SMBCSAPS3bE&GBERt
material as commercially available from Stockhausen GmbH, Krefeld, Germany,
under the code SXM 65170. The total basis weight of the materials was about
~ 700 gsm, the concentration of the superabsorbent material about 67%, and the
overall density at 31.8 g/cm2 was about 0.253 g/cm3. The superabsorbent
material exhibits a PUP value of about 32.5 g/g and an SFC value of about
. 80x10-7cm3sec/qg.

This absorbent structure was tested with no wrap-sheet (A0), with the non-

permanently hydrophilized (comparative) wrap sheet as described in the above

_ (A1), and with the permanently hydrophilic wrap-sheet as described in the above
(A2). -

Also, the benefits of this combination are clear from Table 1.

Thirdly, as a comparative example for an absorbent stucture, sample C3 was
prepared by essentially homogeneously mixing Northern Softwood Kraft pulp and
superabsorbent material as commercially available from Stockhausen GmbH,
Krefeld, Germany, under the code SXM 100. The total basis weight of the
materials was about 773 gsm, the concentration of the superabsorbent material
about 22%, and the density at 31.8 g/cm2 was about 0.105 g/cm3. The
superabssorbent material exhibits a PUP value of about 26 g/g and an SFC
value of about less than 1x10-7cm3sec/g.

This absorbent structure was tested with the non-permanently hydrophilized
(comparative) wrap sheet as described in the above (A1), and with the



material as comercially avail able from St ockhausen GrbH, Krefeld, Gernmany,
under the code SXM 6860. The total basis weight of the naterials was about
700 gsm the concentration of the superabsorbent naterial %, and
the overal | WeA¥SY at 31.8 g/cn2 was about 0.253 g/ cnB. Tﬁeg@é%ggor%g/%sor bent
mat eri al exhibits a PUP val ue of about-3%-5 g/g and an SFC val ue of about
4x1 0- 7cnBsec/g. WO 99/ 53877
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wr ap- sheet as described in the above (A2). The results in Table 1 clearly
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- afluid impervious backsheet;

- optionally further features like closure elements or elastification.

Figure 1 is a plan view of an exemplary embodiment of an absorbent article
which can comprise the absorbent structure according to the present, invention
which is a diaper.

The diaper 20 is shown in Figure 1 in its flat-out, uncontracted state (i.e. with
elastic induced contraction pulled out except in the side panels wherein the
elastic is left in its relaxed condition) with portions of the structure being cut-away
to more clearly show the construction of the diaper 20 and with the portion of the
diaper 20 which faces away from the wearer, the outer surface 52, facing the
viewer. As shown in Figure 1, the diaper 20 comprises a liquid pervious topsheet
24, a liquid impervious backsheet 26 joined with the topsheet 24, and an
absorbent core 28 positioned between the topsheet 24 and the backsheet 26;
elasticized side panels 30; elasticized leg cuffs 32; an elastic waist feature 34;
and a closure system comprising a dual tension fastening system generally
multiply designated as 36. The dual tension fastening system 36 preferably
comprises a primary fastening system 38 and a waist closure system 40. The
primary fastening system 38 preferably comprises a pair of securement members
42 and a landing member 44. The waist closure system 40 is shown in Figure 1
to preferably comprise a pair of first attachment components 46 and a second
attachment component 48. The diaper 20 also preferably comprises a positioning
patch 50 located subjacent each first attachment component 46.



Thirdly, as a conparative exanple for an absorbent stucture, sanple C3 was
prepared by essentially hompbgeneously m xing Northern Softwood Kraft pulp
and superabsorbent material as commercially available from Stockhausen
GrbH, Kref el dwoemssgmny, under the code SXM 100. The total bpgt/ssoyedegdt of
the materials was about 773 gsm the conigntratlon of the superabsorbent
mat eri al about 22% and the density at 31.8 g/cn2 was about 0.105 g/cn8B.

The superabssorbent material exhibits a PUP val ue of about 26 g/g and an
SFC val ue of about less than 1 x1 0-7cnBsec/g. This absorbent structure was
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is a diaper. outer surface 52 generally is formed by a least a portlon of the backsheet 26 and
other components joined to the backsheet 26). The first waist region 56 and the
second waist region 58 extend, respectively, from the end edges 64 of the
periphery 60 to the lateral centerline 66 of the diaper 20. The waist regions each
comprise a central region 68 and a pair of side panels which typically comprise
" the outer lateral portions of the waist regions. The side panels positioned in the
first waist region 56 are designated 70 while the side panels in the second waist
~ region 58 are designated 72. While it is not necessary that the pairs of side
- panels or each side panel be identical, they are preferably mirror images one of
~ the other. The side panels 72 positioned in the second waist region 58 can be
elastically extensible in the lateral direction (i.e. elasticized side panels 30). (The
lateral direction (x direction or width) is defined as the direction parallel to the
lateral centerline 66 of the diaper 20; the longitudinal direction (y direction or
length) being defined as the direction parallel to the longitudinal centerline 67:
and the axial direction (Z direction or thickness) being defined as the direction
extending through the thickness of the diaper 20).

Figure 1 shows a specific execution of the diaper 20 in which the topsheet 24
and the backsheet 26 are unitary across the core and the chassis region and
have length and width dimensions generally larger than those of the absorbent
core 28. The topsheet 24 and the backsheet 26 extend beyond the edges of the
absorbent core 28 to thereby form the periphery 60 of the diaper 20. The
periphery 60 defines the outer perimeter or, in other words, the edges of the

diaper 20. The periphery 60 comprises the longitudinal edges 62 and the end
edges 64.



The diaper 20 is shown in Figure 1 in its flat-out, uncontracted state
(i.e. with elastic induced contraction pulled out except in the side panels
wherein the elastic is left inits relaxed condition) with ortlons of t he
structure beWRJYEWIT anay to nore clearly show the construct':IE)‘:a'HI B33/006

di aper 20 and with the portion of the dit@per 20 which faces away fromthe
wearer, the outer surface 52, facing the viewer. As shown in Figure 1, the
di aper 20 conprises a liquid pervious topsheet 24, a liquid inpervious
backsheet 26 joined with the topsheet 24, and an absorbent core 28
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PCT/ 1 B9910068§95.288. The diaper 20 is shown in Figure 1 to have an outer
surface 52 (facing the viewer in Figure 1), an i nner surface 54 opposed to

the outer surf
opposed to the ; rsg e'vvzzlés{.'{a?tful on #ﬁﬁ%ﬁ%bﬁ%ﬁ?mﬁ%@%@%ﬁf&&%@%l ned
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that portion of the diaper at least extending from the waist edge 83 of the
absorbent core 28 to the end edge 64 of the diaper 20 and is intended to be
placed adjacent the wearer's waist. Disposable diapers are generally constructed
so as to have two elastic waist features, one positioned in the first waist region

and one positioned in the second waist region.

The elasticized waist band 35 of the elastic waist feature 34 may comprise a
portion of the topsheet 24, a portion of the backsheet 26 that has preferably been
mechanically stretched and a bi-laminate material comprising an elastomeric
member 76 positioned between the topsheet 24 and backsheet 26 and resilient
member 77 positioned between backsheet 26 and elastomeric member 76.

This as well as other components of the diaper are given in more detail in
WO 93/16669 which is incorporated herein by reference.

The absorbent core 28 comprises at least one absorbent structure, and at
least one non-woven core wrap' web of the melt-blown type. Optional
components as acquisition and/or distribution members are not shown in the

_ figure, nor optimal arrangements with e.g. two absorbent structures.



conponents joined to the topsheet 24). The outer surface 52 conprises that
portion of the diaper 20 which is positioned away fromthe wearers body
(i.e. the outer surface 52 generally is formed by at |east a portion of the
backsheet 2 Qg her conponents j oi ned to the backsheet p&paodibvesd i r st
wai st region and the second wai st q on 58 extend, respectively, from
the end edges 64 of the periphery 60 to the lateral centerline 66 of the
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Test methods
1. " Saline Flow Conductivity (SFC)
This test determines the Saline Flow Conductivity (SFC) of the gel layer
formed from superabsorbent material or - as referred to hereinafter - hydrogel-
forming absorbent polymer that is swollen in Jayco synthetic urine under a
confining pressure. The objective of this test is to assess the ability of the
" hydrogel layer formed from a hydrogel-forming absorbent polymer to acquire and
distribute body fluids when the polymer is present at high concentrations in an
absorbent member and exposed to usage mechanical pressures. Darcy's law
and steady-state flow methods are used for determining saline flow conductivity.
(See, for example, "Absorbency,” ed. by P. K. Chatterjee, Elsevier, 1985, Pages
42-43 and "Chemical Engineering Vol. 1, Third Edition, J. M. Coulson and J. F.
Richardson, Pergamon Press, 1978, Pages 125-127.)

The hydrogel layer used for SFC measurements is formed by swelling a
hydrogel-forming absorbent polymer in Jayco synthetic urine for a time period of
60 minutes. The hydrogel layer is formed and its flow conductivity measured
under a mechanical confining pressure of 0.3 psi (about 2 kPa). Flow
conductivity is measured using a 0.118 M NaCl solution. For a hydrogel-forming
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substantially constant, a hydrqgel-layer permeability coefficient can be calculated

from the saline flow conductivity and the viscosity of the NaCl solution.

A suitable apparatus 610 for this test is shown in Figure 2A. This apparatus
includes a constant hydrostatic head reservoir indicated generally as 612 that sits
on a laboratory jack indicated generally as 614. Reservoir 612 has lid 616 with a
stoppered vent indicated by 618 so that additional fluid can be added to reservoir
612. An open-ended tube 620 is inserted through lid 616 to allow air to enter
reservoir 612 for the purpose of delivering fluid at a constant hydrostatic
pressure. The bottom end of tube 620 is positioned so as to maintain fluid in

cylinder 634 at a height of 5.0 cm above the bottom of hydrogel layer 668 (see
Figure 2B). '

Reservoir 612 is provided with a generally L-shaped delivery tube 622 having
an inlet 622a that is below the surface of the fluid in the reservoir. The delivery of
fluid by tube 622 is controlled by stopcock 626. Tube 622 delivers fluid from
reservoir 612 to a piston/cylinder assembly generally indicated as 628. Beneath

assembly 628 is a support screen (not shown) and a collection reservoir 630 that
sits on a laboratory balance 632.



figure, nor optimal arrangenents with e.g. two absorbent structures. WO
99/ 53877 PCTI B99/ 00689 -18 - In
addition to the above described core structure and the respective wap

sheet, the abg@idgsyr article can preferably conprise additi pepisobhosks _
handl i ng menbers, such a so called acqu_i%d_tion menber in formof synthetic
fibrous webs, and/or structures conprisifg stiffened cellul ose webs,
preferably cross-linked cellulose fibers, and/fluid distribution menmbers,
and or further fluid storage nmenbers, which do not require wapping, uch a -
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absorbent polyner that is swollen in Jayco synt hetic urine under a
confining pressure. The objective of this test is to assess the ability of
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concentrat| or;sé (o) sI%gny move inside cylinder 634. As particularly shown in Figure 2C,

piston head 650 is provided with four concentric rings of twenty-four cylindrical

“holes each indicated generally as 654, 656, 658, and 660. As can be seen in
Figure 2C, concentric rings 654 to 660 fit within the area defined by recess 652.
The'holes in each of these concentric rings are bored from the top to bottom of
piston head 650. The holes in each ring are spaced by approximately 15
degrees and offset by approximately 7.5 degrees from the holes in adjacent
rings. The holes in each ring have a progressively smaller diameter going
inwardly from ring 654 (0.204 inch diameter) to ring 660 (0.111 inch diameter).
Piston head 650 also has cylindrical hole 662 bored in the center thereof to
receive end 646 of shaft 638.

As shown in Figure 2B, a fritted circular glass disc 664 fits within recess 652.
Attached to bottom end of cylinder 634 is a No. 400 mesh stainless steel cloth
screen 666 that is biaxially stretched to tautness prior to attachment. The sample

of hydrogel-forming absorbent polymer indicated as 668 is supported on screen
666.

Cylinder 634 is bored from a transparent LEXAN" rod or equivalent and has
an inner diameter of 6.00 cm (area = 28.27 cm2), a wall thickness of
approximately 0.5 cm, and a height of approximately 6.0 cm. Piston head 650 is
machined from a solid Teflon rod. It has a height of 0.625 inches and a diameter
that is slightly less than the inner diameter of cylinder 634, so that it fits within the
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. pressure of 0.3 psi for an area of 28.27 cm2. Cover 637 is machined from
LEXAN" or its equivalent and is dimensioned to cover the top of cylinder 634. It |
" has an 0.877 inch opening in the center thereof for shaft 638 of piston 636 and a
second opening near the edge thereof for delivery tube 622.

The cylinder 634 rests on a 16 mesh rigid stainless steel support screen (not
shown) or equivalent. This support screen is sufficiently permeable so as to not
impede fluid flow into the collection reservoir 630. The support screen is
generally used to support cylinder 634 when the flow rate of saline solution
through assembly 628 is greater than about 0.02 g/sec. For flow rates less than
about 0.02 g/sec, it is preferable that there be a continuous fluid path between
cylinder 634 and the collection reservoir. This can be accomplished by
positioning cylinder 634 on a fritted disc in fritted funnel which is connected to
tubing leading into the liquid reservoir 630.

Jayco synthetic urine used in this method is prepared by dissolving a mixture
of 2.0 g KCL, 2.0 g Na2S04, 0.85 g NH4H2PO4, 0.15 g (NH4)2HPO4, 0.19 g
CaCl2, and 0.23 g MgCI2 to 1.0 liters with distilled water. The salt mixture can
be purchased from Endovations, Reading, Pa (cat No. JA-00131-000-01).



saline flow conductivity is calculated fromthe initial flow rate,

di nensi ons of the hydrogel |ayer, and hydrostatic pressure. For systens
where the flowrate is substantially constant, a hydrogel-|ayer

perneabi lity Goabkisei ent can be cal cul ated fromthe saline p&RMsnosse
conductivity and the viscosity of the solution. A suitable apparatus
610 for this test is shown in Figure 2A ““This apparatus includes a constant
hydrostatic head reservoir indicated generally as 612 that sits on a _

| aboratory jack indicated generally as 614. Reservoir 612 has lid 616 with
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air to enter A@@ﬁdcﬁqagentprmwvsaw@t)ggr golersonithydistileskwatgrf | uid at a

constant hydrostatic pressure. The bottom end of tube 620 is positioned so
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a | abor at ory ihtetfaced:toGBéomputeMbr BdhRAGThHfluid quantity versus time. _
PCT/ 1B99/ 00689 - 20 - Referring to Figure 2A, assenbly 628 basically _
consists of a cyrl i nder 634, a piston generally indicated as 636 and a cover

637 provi ded wi tinenthickBesspf hydiage! dayer 568 ineicvindey 634is FEasums tham i n
Fi gure 2A, t heccorsic eff aﬁaabo dfminubAng 23ethed basingi the adquisite acéuracyp eah @ end

I
onay 5,1k M e o o B it 1 e
general |y cqu C?L'ENRRPedsH%PF Humqwgi%"@aﬁwémqnt .c Using a caliper
gauge (e.g., Manostat 15-100-500 or equivalent) to measure the vertical distance
~between the bottom of the stainless steel weight 648 and the top of cover 637 ,
. relative to this distance with no hydrogel layer 668 in cylinder 634 is acceptable.
Alssﬁ?acceptable is the use of a depth gauge (e.g., Ono Sokki EG-225 or
-equivalent) to measure the position of piston 636 or stainless steel weight 648
“relative to any fixed surface, compared to its position with no hydrogel layer in
“cylinder 634.

The SFC measurement is performed at ambient temperature (i.e., 20°C -
25°C) and is carried out as follows:

0.9 gm aliquot of hydrogel-forming absorbent polymer (corresponding to a

~ basis weight of 0.032 gm/cm2) is added to cylinder 634 and distributed evenly on
screen 666. For most hydrogel-forming absorbent polymers, moisture content is
typically less than 5%. For these, the quantity of hydrogel-forming absorbent
polymer to be added can be determined on a wet-weight (as is) basis. For
hydrogel-forming absorbent polymers having a moisture content greater than
about 5%, the added polymer weight should be corrected for moisture (i.e., the
added polymer should be 0.9 g on a dry-weight basis). Care is taken to prevent
hydrogel-forming absorbent polymer from adhering to the cylinder walls. Piston
636 (minus weight 648) with disc 664 positioned in recess 652 of piston head
650 is inserted into cylinder 634 and positioned on top of the dry hydrogel-



cylindrical hole 640 bored down the |ongitudinal axis of the shaft. Both
ends of shaft 638 are nachined to provide ends 642 and 646. A wei ght

i ndi cated as 648 rests on end 642 and has a cylindrical ho'p%’rﬁ upé;red
through the WOME® T hereof. Inserted on the other end 646 i's a generally
circular Teflon piston head 650 havi ng-&8-annul ar recess 652 in the bottom
thereof. Piston head 650 is sized so as to slidably nove inside cylinder
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concentric r%{a eP B4 1OthBGdvEidd with Eover63% atidodeigRf 64818 thin pReRiIBRedDR. The-
hol es in eacggg érgéa}e?&c%centrlc rings are bored fromthe top to bottom of

pi ston head in each ring are spaced by approximately 15
degrees and of fset by approximately 7.5 degrees fromthe holes in adjacent

ri ngs. Thf hol eg fﬁﬁégeﬁségdoggr% Wﬁr&?rmd/&'dfarﬁé%g péaéékilmgﬁttﬁétaoi ng
inwardly fromrin : o I nch. di er).to.rin . C
i ameter) | PRUPER BRI POBYORF i S e AR Metchpded cemings st s Bkl
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fritted circylgmgl 898 iéthen &ﬁ;ﬂi&b&%ﬂo?%fﬂh&%ﬁé& g3 it t RRAE frofrPthOt t oM
end of cylinder, 634 1 s a No. 4&%5fnﬁsh st al gl.ests) shgél ?thhdscr ﬁn 666 t hat
i s biaxi al | yCQtpIBEEPRS$ED Shrough eduted dise ang is pPsarRRd by therpydrogrisorming
hydr ogel - f or absogberipolymart®68olAstbe pohumerabsarbssfiuid e hydrogeljayards faamedcr een
666. Cylindef, &flaéred0" Afler 4 iMedeioa bt IR MMutdd M hidkaBs8 of B hydrogal and
has an inner di"aneter of%c?. 8% tht%ﬁre = a8 2;@0%2% a,wall thic ness of
appr oxi mat el PYE' § QEPURRL- 2 CAES ?ﬂﬁ}?ﬁﬁ'}’%w pel lavey dpgs,fotdpse BHId A 4 650
i s machi ned takerim air dotingithi®progedured. |t has a hei ght of 0.625 inches and a
dianeter that is slightly less than the inner dianeter of cylinder 634, so
that it fits w Jn?é Pis orﬁ?cyﬁnder assembly 628 is then transferred to apparatus 610. The
support screen (not shown) and any gap between it and the piston/cylinder
assembly 628 is presaturated with saline solution. If the fritted funnel 718 of the
PUP apparatus 710 is used to support. cylinder 634, the surface of the fritted
funnel should be minimally elevated relative to the height of the fluid in the
collection reservoir, with valves between the fritted funnel and the collection
reservoir being in the open position. (The fritted funnel elevation should be
sufficient such that fluid passing through the hydrogel layer does not accumulate

in the funnel.)

The SFC measurement is initiated by adding NaCl solution through hole 640
in shaft 638 in order to expel air from piston head 650 and then turning stopcock
626 to an open position so that delivery tube 622 delivers fluid to cylinder 634 to
a height of 5.0 cm above the bottom of hydrogel layer 668. Although the
measurement is considered to have been initiated (to) at the time NaCl solution
is first added, the time at which a stabie hydrostatic pressure, corresponding to
5.0 cm of saline solution, and a stable flow rate is attained (ts) is noted. (The
time ts should typically be about one minute or less.) The quantity of fluid
passing through hydrogel layer 668 versus time is determined gravimetrically for
a time period of 10 minutes. After the elapsed time, piston/cylinder assembly
628 is removed and the thickness of hydrogel layer 668 is measured. Generally
the change in thickness of the hydroget layer is less than about 10%.
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cylinder with mnimumwall clearances, but still slides freely. Recess 652
is approximately 56 nmin dianmeter by 4 nmdeep. Hole 662 in the center of
the piston heggehfgrhas a threaded 0.625 inch opening (18 tyaassdossach) for
end 646 of shaft 638. Fritted disc 664.,, chosen for high perneability
(e.g., Chenglass Cat No. CG 201-40, 60 rfimdianeter; X-Coarse Porosity) and
is ground so that it fits snugly within recess 652 of piston head 650, with
t he bottom of the disc being flush with the bottom of the piston head. -

Shaft 638 i L has -an pute r of 0.875
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ton 636 an {ﬁ )gié;‘?% \f po %H‘e SeHEY ﬁd aglzayares Ji re of
BICS% Bgl forafﬁ(thvﬁéu%ﬁme@ cne. Covrgr 637 i s machi n_ed fromLEXAN or its
equi valent and is dlnen5|oned to cover the top of cyllnder 634. It -has an

0. 877 h haf t opn _636,and a
secondI ggen?penﬁggari ﬁgigtv%é’ égﬁrq%g'{‘ %%‘ W@%Py QE r%ggoreéﬁ {P"@QI |%der
634 rests on 9fseeh 'fn@élﬂ qo,t §epraetigahtasellest feid for hsofull ubmmie tims: pefinsan) or
equi val ent. ot SOWMaltBergtreaiélfthaﬁ ~ 2 gisHd| tifd @kl of coRsdtiRAR B siditdnednAt

i npede fluid | ection reservoir 630. The support screen is
general ly usg@@gdgﬁggorﬁ&%y %nder 634 when the flow rate of saline

solution through assenbly 628 is greater than about 0.02 g/sec. For flow
rates |ess thanFabameme).Hydrayetfrming dbsotbent Emtﬂh'hérst hﬁvmtgh%&ﬂ‘ehél low

s e ‘*””e*@fti‘ *ﬁ R LBy q@y soRipsisy aﬁﬁeﬁ%@[@ﬁ? 8'in
fritted funn EQ% Z@{eécﬁ’i‘b ei here is no flow of fluid through the

. hydrogel layer and into the reservoir or, possibly, there is a net absorption of fluid

out of the PUP reservoir. For these extremely low permeability hydrogel layers, it

-is optional to extend the time for Jayco SynUrine absorption to longer periods
“(e.g., 16 hours).

In a separate measurement, the flow rate through apparatus 610 and the

piston/cylinder assembly 628 (Fa) is measured as described above, except that

- no hydrogel layer is present. If Fa is much greater than the flow rate through the

system when the hydrogel layer is present, Fs, then no correction for the flow

resistance of the SFC apparatus and the piston/cylinder assembly is necessary.

~ In this limit, Fg = Fs, where Fg is the contribution of the hydrogel layer to the flow

rate of the system. However if this requirement is not satisfied, then the following
correction is used to calculate the value of Fg from the values of Fs and Fa:

Fg = (Fa*Fs)/(Fa-Fs)

The Saline Flow Conductivity (K) of the hydrogel layer is calculated using the
following equation:



tubing leading into the liquid reservoir 630. Jayco synthetic urine used in
this nethod is prepared by dissolving a mxture of 2.0 g KCL, 2.0 g Na2SO4,
0.85 g NHAH2PO4, 0.15 g (NH4) 2HPO4, 0.19 g CaCl 2, and 0.23 0o 1.0
liters with OVQP¥PPRd water. The salt mixture can be pur chagg'c'\fﬁ%/@%%
Endovati ons, Reading, Pa (cat No. JA-0028%: 000-01). WO 99153877

PCTI 1 B99/ 00689 -22 - The 0.118 M NaCl solution is prepared by dissolving
6.896 g NaCl (Baker Analyzed Reagent or equivalent) to 1.0 liters with
distilled water. An anal ytical bal ance 632 accurate to 0.01 g (e.qg.,

Mettl er PMAOOO Hr= {FgiFOYLE{pIAYAR}t ypically used to nmeasure the quantity of
fluid fl owi ng through the hydrogel |ayer 668 when the flowrate is about

0.02 g/sec or greater. A nore accurate bal ance g Mettl er AE20
equi val ent) Whereka(Ro)itheflow ratain gisscdatsmaingg wagqur?% anygis Hg *'\eovver
flow rates. Tibw ratel salts asd pnyfcorrattion dud to Assemblyappaatupiiow reistance,
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removed and erohmt&wﬁsuk@meaynezcm@tamétsamﬁélﬂbw SoHAREEHE K, @8 indigitsr bed
during the megswé g?gb Usi ng a caliper gauge (e.g., Manostat 15-100-500 or
equi val ent) PHoRe 2 ‘the vertical distance between the bottom of the
stainl ess steel weight 648 and the top of cover 637, relative to this

di stance w t h nghéudéagelof thieedetéfinatioryshdiltEbe fepbried. accept abl e. Al so
acceptable is the use of a depth gauge (e.g., Ono Sokki EG 225 or

equi val ent) to measure the position of |ston 636 or stain|less steel weight
648 rel ative toFahyhydrogsd lgmsate@erftdhﬁaﬂew fafej iss sybstantially fanstand, a
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tenperature isin(a"che ?O%L%fﬂ’glﬁuhtion: '

¥=K"n
where 1 is the viscosity of the NaCl. solution in poise and the permeability
coefficient, x, is in units of cm2.

The following is an example of how SFC is calculated according to the
present invention:

The measured value of Fa is 412 g/min = 6.87 g/sec. For a single
determination on the particulate hydrogel-forming polymer sample 3-5 (Example
3), the extrapolated value for Fs(t=0) is 33.9 g/min = 0.565 g/sec, with a very-low
ratio of slope:intercept of 8*10-5 sec-1. Correcting for apparatus resistance:

Fg = (6.87*0.565) , (6.87 - 0.565) = 0.616 g/sec
Given a 0.118 M saline density of 1.003 g/cm3 (CRC Handbook of Chemistry
and Physics, 61st Edition) a hydrogel-layer thickness of 1.134 cm, a hydrogel
layer area of 28.27 cm2, and a hydrostatic pressure of 4920 dyne/cm2.

K =(0.616%1.134)/(1.003*28.27*4920) = 5.0*10-6cm3sec/gm



25[err]C) and is carried out as follows: 0.9 gmaliquot of hydrogel-form ng
absor bent pol yner (corresponding to a basis weight of 0.032 gnicnR) is
added to cylinder 634 and distributed evenly on screen 666. For nost

hydr ogel - f or myia@ead880r bent pol ynmers, noi sture content is typttdobioskess
than 5% For these, the quantity of hydr% -form ng absorbent polyner to
be added can be determined on a wet-weight (as is) basis. For
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during this prresses &esulting from the welght and/or motions of the wearer, mechanical
pressures resulting from elastics and fastening systems, and the hydrostatic
suction resulting from adjacent capillary (e.g., fibrous) layers and/or structures as
they are drained of fluid.

The test fluid for the PUP capacity test is Jayco synthetic urine. This fluid is
absorbed by the hydrogel-forming absorbent polymer under demand absorption
" conditions at near-zero hydrostatic pressure.

A suitable apparatus 710 for this test is shown in Figure 3A. At one end of
this apparatus is a fluid reservoir 712 (such as a petri dish) having a cover 714.
Reservoir 712 rests on an analytical balance indicated generally as 716. The
other end of apparatus 710 is a fritted funnel indicated generally as 718, a
piston/cylinder assembly indicated generally as 720 that fits inside funnel 718,
and cylindrical plastic fritted funnel cover indicated generally as 722 that fits over
funnel 718 and is open at the bottom and closed at the top, the top having a
pinhole. Apparatus 710 has a system for conveying fluid in either direction that
consists of sections glass capillary tubing indicated as 724 and 731a, flexible
plastic tubing (e.g., 1/4 inch i.d. and 3/8 inch o.d. Tygon tubing) indicated as
731b, stopcock assemblies 726 and 738 and Teflon connectors 748, 750 and
752 to connect glass tubing 724 and 731a and stopcock assemblies 726 and
738. Stopcock assembly 726 consists of a 3-way valve 728, glass capillary
tubing 730 and 734 in the main fluid system, and a section of glass capillary



The piston/cylinder assenbly 628 is then transferred to apparatus 610. The
support screen (not shown) and any gap between it and the piston/cylinder
assenbly 628 is presaturated with saline solution. If the fritted funnel
718 of the PWo s atus 710 is used to support cylinder 63CTABRYUEER f 5ce
of the fritted funnel should be m nimalR2y-el evated rel ative to the height
of the fluid in the collection reservoir, wth valves betvveen the fritted
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with a handle on the tope(‘not s?\own) for ease in removing. The combined weight

of piston 756 and weight 758 is 1390 g, which corresponds to a pressure of 0.7

psi for an area of 28.27 cm2.

The components of apparatus 710 are sized such that the flow rate of
synthetic urine therethrough, under a 10 cm hydrostatic head, is at least 0.01
g/ecm2/sec, where the flow rate is normalized by the area of fritted funnel 718.
Factors particularly impactful on flow rate are the permeability of the fritted disc in
fritted funnel 718 and the inner diameters of glass tubing 724, 730, 734, 742, 746
and 731a, and stopcock valves 728 and 740.

Reservoir 712 is positioned on an analytical balance 716 that is accurate to
at least 0.01g with a drift of less than O.1g/hr. The balance is preferably
interfaced to a computer with software than can (i) monitor balance weight
change at pre-set time intervals from the initiation of the PUP test and (ii) be set
to auto initiate on a weight change of 0.01-0.05 g, depending on balance
sensitivity. Capillary tubing 724 entering the reservoir 712 should not contact
either the bottom thereof or cover 714. The volume of fluid (not shown) in
reservoir 712 should be sufficient such that air is not drawn into capiliary tubing

724 during the measurement. The fluid level in reservoir 712, at the initiation of
the measurement, should be approximately 2 mm below the top surface of fritted
disc in fritted funnel 718. This can be confirmed by placing a small drop of fiuid



used for flow rate calculations. Flowrate results between ts and 10
mnutes is used to calculate a value for Fs(t=0), the initial flowrate
t hrough the hydrogel layer. Fs(t=0) is calculated by extrapolating the

results of a {pagkmeauares fit of Fs(t) versus tine to t=0.pEHiBododssty €T
having a very high perneability (e.qg., 8, | ow rate greater than - 2 g/sec),
it may not be practical to collect fluidfor the full 10 minute tine
period. For flow rates greater than - 2 g/sec, the tine of collection can
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fol | owi ng corthedtwanstepcagksid t o cal cul ate the value of Fg fromthe val ues
of Fs and Fa: Fg = (Fa*Fs)/(Fa-Fs) The Saline Flow Conductivity (K) of the

nyarogel bayer it ERbSed'midth R GiperiBimbel bk Bl s Wmoved 183,99/ 53877
poured) from fritted funnel 718.
2. The solution height/weight of reservoir 712 is adjusted to the proper
levelivalue. -
3. Fritted funnel 718 is positioned at the correct height relative to reservoir
T2, | | | '
" 4. Fritted funnel 718 is then covered with fritted funnel cover 722.
The reservoir 712 and fritted funnel 718 are equilibrated with valves 728
and 740 of stopcock assemblies 726 and 738 in the open connecting
position.
Valves 728 and 740 are then closed.
Valve 740 is then turned so that the funnel is open to the drain tube 744.
The system is allowed to equilibrate in this position for 5 minutes.
Valve 740 is then returned to its closed position.

4

© 0N

Steps Nos. 7-9 temporarily "dry" the surface of fritted funnel 718 by exposing
it to a small hydrostatic suction of ~5 cm. This suction is applied if the open end
of tube 744 extends ~5 cm below the level of the fritted disc in fritted funnel 718
and is filled with synthetic urine. Typically ~0.2 g of fluid is drained from the
system during this procedure. This procedure prevents premature absorption of
synthetic urine when piston/cylinder assembly 720 is positioned within fritted
funnel 718. The quantity of fluid that drains from the fritted funnel in this
procedure (called the fritted funnel correction weight) is measured by conducting
the PUP test (see below) for a time period of 15 minutes without piston/cylinder



- 25 - K= {Fg(t=0)*LO [err]{p*A*[err]P), where Fg(t=0) is the flowrate in
g/ sec determ ned fromregression analysis of the flowrate results and any
correction due to assenbly/apparatus flow resistance, LO is jnitial

t hi ckness of WR&3¥drogel Iayer in cm p is the density of Y%Q‘%gé(@&d
solution in gmcnB. Ais the area of th&%hydrogel layer in cn2, [err]P.is
the hydrostatic pressure in dyne/cnR2, and the saline flow conductivity, K

is inunits of c / T average of three determnations should be
eporteq.  FoRsHaRgED grepaayair o iR iy Hipiod HomCtng, s el By the
constant, a pescedute isi very opidkhy esabsorbex) by dhe fennedivéenathedtest isvinitated.al i ne
fl ow conduct "I‘}‘\Ll&,yit%'r{&e&i%f@'édb‘fﬂaﬁgtrﬁﬂ%h,b@ﬁbn MRigHt T¥srh BkREihishef @uider r |
i s-the viscosi tg (H th%PNa sol(#‘t.l 8{3’ |$ EO*-Iﬁse ang h? perneability
coeffici ent, '8BPYSd fram the (rsppoir sturipgne FHE o8} BERPAPWs an exanpl e of how
SFC is calculated according to the present invention: The nmeasured val ue of
Fa. j[ S 4I12t o/ E“ 3053 @oﬁlﬁyﬂ/oﬁéﬁom’lﬁgrab%o?déﬁg :pélyﬂ%rSeifﬁﬂ? (&BHF%éﬂih% fh!ﬁa basis
particul ate r -£.arnm ng .po S e..3: e e
Ext r apol at od WAR ST Pgp2ialorfh R b o SABHAF 764 2nd sigiet Sveny BF ssrepdr - | o
rati o of sl offé9i ntRarcmest diydegebfdimingc absodent eueiymeysf anoistparcantent is
resistance: kehicalllGeds/than>X) Kdi-thdse legﬁ@?é, the Gadibl ghaRér @etgﬂﬂ cdndel 18 M
sal i ne density, of .1.d003 g/ Cﬂﬁ {pﬁgg Hgnc&lgok ofFCher'p st{sy and hé?ol'%s 61st
Edi tion) a hySicsgined oy & WEHMEIRALIS BriS) Dags. T BOWDEIS-BRYING & Boistie, of
28.27 cn?, ardntenhgrhatan than @bputb%. the afidad Dolyiheraveigiet shouid be corrected
é (C)fl' fllg;é) cl)gg)fér( rholdfite 4Be 2 th¢ 2dled PolyniBrlsHuuRs BBSE.Y/ §'Bn a dARWRRIH Hhéis).
%gare is taken to prevent hydrogel-forming absorbent polymer 760 from adhering
to the inside walls of cylinder 754. The piston 756 is slid into cylinder 754 and
positioned on top of the hydrogel-forming absorbent polymer 760. The piston
can be turned gently to help distribute the hydrogel-forming absorbent polymer.
The piston/cylinder assembly 720 is placed on top of the frit portion of funnel
718, the weight 758 is slipped into piston 756, and the top of funnel 718 is then
covered with fritted funnel cover 722. After the balance reading is checked for
stability, the test is initiated by opening valves 728 and 740 so as to connect
funnel 718 and reservoir 712. With auto initiation, data collection commences
immediately, as funnel 718 begins to reabsorb fluid.

Data is recorded for a time period of 60 minutes.

Moisture content of the hydrogel-forming absorbent polymer is determined
separately by measuring % weight loss after 3 hr @ 105{C. The measured
moisture content is used to calculate the dry weight of hydrogel-forming polymer
used in the PUP test.

PUP capacity (gm/gm)=[Wr(t=0 ) - Wr(t=60 min) - Wfc}/{\Whfap;drybasis}

where Wr(t=0) is the weight in grams of reservoir 712 prior to initiation,
Wr(t=60 min) is the weight in grams of reservoir 712 at 60 minutes, Wic is the
fritted funnel correction weight in grams (measured separately), and Whfap;dry
basis is the dry weight in grams of the hydrogel-forming absorbent polymer.



-26 - Considering the substantially constant flow rate and given a 0.118 M
saline viscosity of 0.01015 poi se (CRC Handbook of Chem stry and Physi cs,
61st Edition): [err]=K*[err]=(5.0*10-6)*0.01015 = 5.1*10-8cnk 2.

Per f or mance nggélgg;essure (PUP) Capacity This test deter mlqleﬁl]B bepse0
S el -

m nute gram g orption of synthetic_ urine for a hydrog orm ng
absorbent polyner that is laterally conf$thed in a pi ston/cylinder assenbly
under a confining pressure of 0.7 psi- (about 5 kPa). The objective of the
test is to assess the ability of a hydrogel-form ng absorbent polyner |ayer
to absorb bo@{$i&1$ui ds, over a practical period of time, when the polyner is
present at hi asi s weight and hi gh concentrations in an absorbent nenber
and exposed t0 Absgrbent estruct@re, tisapdsipg easurutimatgaiflukd storage amember,

hydrogel -form ”gorﬂg Q‘H@Eu‘:@aﬁ?&rﬁ@ﬁi ﬁmQﬁﬁQPQE J’ﬁ?ﬂdeﬂ ﬁ&?bf‘a?tleééi'ﬁb?'dsfhthe

mechani cal pressur

wear er, nechani tial weight of é@‘dr witimate fyids ?tSFﬁgél nem %?RE “F%g'f'%!rﬂqﬁ’@gsﬁst ens,
and the hydrost pURvalue of atleasts28 §ig) and ra0SF G diaheesftat degst B0t 0:7¢rm3sec/g,

i o Tor the PLETELSRPTEHG f‘gﬁ“ﬁ’?‘*ﬁ W%%?%‘d@*ﬂ%“‘gﬁﬁbéf#w"? s

absorbed by the W@gﬁ?ff?ﬁﬂoﬁiﬁﬁg teple F?ofiyﬂ’érS%&B?etdérfﬁrﬁ!’e&b%’F’pt i on
conditions at neemmtcatubudvlﬁssaﬂlstoqagesmamber Ahavadterided inthat saidswrépO f or

this Lest i3 Shalried GHkeiugtline R R eoBha IdboraRR A 86 sbiorts! | U1 ¢

reservoir 712 ( as a having a cover eservol r 712
rests on an anal yti cal bal ance indicated generally as 716. The ot her end of

apparatus 71 7

pi ston/cylin eriggg%ﬁh é}ﬁ‘ﬂ:ﬁ% cagi)ﬁir%?ﬁe y as?%@(?aiéh\g%prsag%”fbﬁﬁ de funnel
718, and cyl i ndhr¥ap diexyalue af lessit Bénpuﬂanel cover indicated generally as
722 that fits over funnel 718 and is open at the bottom and cl osed at the
top, the top hawbsorbanpsinivtire acépmiingtoicdaimill) whesein saigsiramsheet fibeny eyi ng

fluid in either hdig ggﬁ-leg%maéﬂgégqﬁhﬁb@ of sections glass capillary tubing
I ndi cated as: 724 and 73la l exi b

4. -Absorbent structure according to claim 1, wherein said wrap-sheet comprises
a melt-blown fibers.

5. Absorbent structure according to claim 1, wherein said wrap sheet has a
' strike-through time of less than 30 seconds

6. Absorbent structure according to claim 1, wherein said wrap sheet has a
strike-through time of less than 10 seconds.

7. Absorbent structure according to claim 1, wherein said wrap sheet has a
strike-through time of less than 5 second.

8. Absorbent structure according to claim 1, wherein said superabsorbent
material is present in more than about 50% concentration.

9. Absorbent structure according to claim 1, wherein said superabsorbent
material is present in more than about 60% concentration.
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plastic tubing (e.g., 1/4 inch i.d. and 3/8 inch o.d. Tygon tubing)

i ndi cated as 731b, stopcock assenblies 726 and 738 and Tefl on connectors
748, 750 and 752 to connect glass tubing 724 and 73l1a and s c

assenbl i es 7P WMET738. Stopcock assembly 726 consists of a&c%‘?\%g%;&\slsgl ve
728, glass capillary tubing 730 and 73431 the main fluid system and a
section of glass capillary WO 99/ 53877

PCTf | B99/ 00689 -27 - tubing 732 for replenishing reservoir 712 and forward .
flushing the fritted disc in fritted funnel 718. Stopcock assenbly 738

n'the mai n TDyABR Pentsuckg é@%‘%‘?‘gﬁ“%ﬁ ﬁ%;i- AR, Wb,
SR o (Shepp

acts as a drai nmatarial igepr Eynorgthap 3 nirafign. assenbly 720

consists of a cylinder 754, a cup-like piston indicated by 756 and a wei ght
758 that fits inside piston 756. Attached to bottomend of cylinder 754 is

a MNo. 400 mesh Rp&irBbmS Stradtiiel atbdtbigS 16 &Riim/ 39 wikibin! Sailll supethbsbrbéntet ched
to tautness pri.or to, attachnent. I—%dr%el -g&;m n abz.orbent pol yrer

i ndi cated gener HRI8HaLIS PFRFFN HLMOre,inag gbout, éé’.""g?'” ®8r 754 is bored from
a transparent LEXAN' rod (or equivalent) and has an inner dianeter of 6.00
cm(area = 28.27 cnR), with a wall thickness of approximately 5 nmand a

(7L 5 SRRl i eril ) o0, ;b s <1
| S | | | | | o S.
AU et oar oF aferiel s ArBisht g Bantoul b ddnbtttiion”, °LANCES: L

piston 756 and is fitted with a handle on the top (not shown) for ease in
removi ng. The conbi ned wei ght of piston 756 and wei ght 758 is 1390 g, which
corresponds t@. Abgerbeststrichire @cording tbalaimnt aherein baidSupérabsbrbehbhhas a

conponent s of a@?ﬁr\%ﬁdégoﬂa]l@eé%goﬂrﬁ?%nﬁ that the flow rate of synthetic
gh, under a cm hydro

uri.ne therethrou u static head, is at least 0.01
g/ cnm2/ sec, where the flowrate is nornmalized by the area of fritted funnel
718.

14. Absorbent structure according to claim 1 wherein said superabsorbent has a

SFC value of at least 70 x10-7cm3sec/g.

15. Absorbent structure according to claim 1 wherein said superabsorbent has a
SFC value of at least 100x10-7cm3sec/g.

16. Absorbent structure according claim 1 wherein said superabsorbent has a
‘PUP value of at least 27 g/g.

17. Absorbent structure according claim 1 wherein said superabsorbent has a
PUP value of at least 29 g/g.

18. Absorbent article comprising an absorbent structure according to any of the
preceding claims, wherein said wrap sheet completely envelops the
absorbent member by being in direct contact with all of the six surfaces of the
absorbent member.
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Factors particularly inpactful on flowrate are the perneability of the
fritted disc in fritted funnel 718 and the inner dianeters of glass tubing
724, 730, 734, 742, 746 and 731a, and stopcock val ves 728 and 740.
Reservoir 713voewsersi ti oned on an anal ytical bal ance 716 t RQI/IB/GERur at e
to at least 0.0lg with a drift of |ess._.tgpan 0.1g/hr. The bal ance is
preferably interfaced to a conputer with software than can (i) nonitor

bal ance wei ght change at pre-set tinme intervals fromthe initiation of the
PUP test and (ii) be set to auto initiate on a weight change of 0.01-0.05
g, depending on bal ance sensitivity. Capillary tubing 724 entering the.
reservoir 7129.shbsdrbentoarticlencerprising lasr absasbentt stueturgercasrdiog toodmy of 14.

tTEetVO! ume of Iéuéiirfi et ga.hwwe_}eini\ %di@?ﬁgy(gﬁeeg%&éé:’@%d%dpesﬁﬁé&é of QlﬁlétSUfll_E
at air is no rawn.in capi ubi n ri.ng, t.ne _neasur nt. e
1l d 1 ever | n Aoy ety Shg s Trbiet oyt 6 onatull S8 sl e houl o
be appr oxi mat el gbsdrvant grolert he top surface of fritted disc in fritted
funnel 718. This can be confirned by placing a small drop of fluid WO

99153877 PCT/ 1 B99/ 00689 - 28
- onthe fritted disc and gravinetrically nonitoring its slow fl ow back

i nt? r;aselr }/050. ABsbrbditi sititle \ecoriiy todclam (;lshﬁqhﬁ;éiﬁifsﬂidi Wf%éa _Ic_lﬁéﬁmot .
prston/ Ccyl 1 naer neda w In runne . e reservolr
T B efoRE R

shoul d have a s arge drameter (e.g., -14 cm so that w thdrawal
of -40 M portions results in a change in the fluid height of less than 3
mm Prior to neasurenent, the assenbly is filled with Jayco synthetic

uri ne. The f 2iltAbsbrbéentc articlé r acaoeding utenedlaimil 817, s furthenacamptisisdieal Bquid hat it

is filled wth fresheamathrititedtPodRiond® bkldfy ! S¥oriii ThéthSer QLI alpb! €s
are rermved_.f_rogtt%e ottoi‘n Burf_aﬁ_\e f the fritted disc gnd- tge 'ﬁést m t hat
connects the fulipBithe WeapRl) waetan, theya S?Fhfnfmqn&ﬁrﬂfg'"p‘ﬁf?& goptact WFEsaid, 1 j o
out by sequent i backsheetati on of the 3-way stopcocks:

22. Absorbent article according to claim 15 to 18, further comprising a acquisition
‘member positioned between the wrap sheet and the topsheet (i.e. towards
the wearer during use).

23. Absorbent article according to claim 15 to 19, further comprising a fluid
distribution member.

24. Absorbent article according to any of claims 15 to 20, being a baby or adult
incontinence diaper.
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1. Excess fluid on the upper surface of the fritted disc is renoved (e.g.
poured) fromfritted funnel 718. 2. The solution height/weight of reservoir
712 i s adj ustg e proper level/value. 3. Fritted funne

positi oned at ﬁglgsg%)fr ect height relative to reservoir 712. k’ﬁz ]T’—QP’"?'SP%d
funnel 718 is then covered with frrttetrj ﬁtsunnel cover 722. 5. The reservoir
712 and fritted funnel 718 are equilib é ed with valves 728 and 740 of

st opcock assenblies 726 and 738 in the open connecting position. 6. Valves
728 and 740 ared_lt'magtd. 7. Valve 740 is then turned so that the funnel
I's open to the be 744. 8. The systemis allowed to equilibrate in
this position for 5 minutes. 9.70val ) ve 740 i 68 hen returné)to its cl osed
position. Steps Nos. 7-9 tenporari "dry" the sSurtacCg M ted funnel

718 by exposing it to a small hydrostatic suction of s suction is
applied if the open-end of fube 744 ext eamI§35—5 cr343e| vel of the
fritted disc in fritted funnpel 718 ndis | ed th synt)‘let Cc urine.

Typically -0.2 wing this procedure.

Thi's procedure prevent pr eifr
pi ston/ cyl i nder

quant ity or‘ flu ggi‘ﬁﬁéy &

(called the frifted funnel

PUP test (see bgl owB6 38,44 4Kt

pi ston/ cyl i nder 99153877
220S

nel 718. The
procedure

o3t 4 11

PCT[ 1 B99/ 00689 } ssenbl y ‘
fromthe fitted|funnel this ced\ure |s yery qw,e'k#; r eabsor bed by the
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Thus, it is necessary to subtract this correction weight fromweights of
fluid renoved fromthe reservoir during the PUP test (see below). 0.9 g of
hydr ogel - f or mi ng absorbent pol yner 760 (corresponding to a basis wei ght of
0.032 g/cnR) woopshded to cylinder 754 and distributed evenl pcoiBIgoeseen 759
For nost hydrogel-form ng absorbent polyners, noisture content is typically
| ess than 5% For these polyners, the ddBed pol ymer wei ght can be

determ ned on a wet-weight (as it is) basis. For polynmers having a noisture
content greater than about 5% the added pol yner wei ght should be corrected
for noisture (i.e., the added pol ynmer should be 0.9 g on a dry-weight
basis). Care is taken to prevent hydrogel -form ng sor bent pol yner 760
fron1adhering14itrmainside wal | s of cylinde63754n\°he pi ston 756 js slid
into cylinder and positioned on top of th§ hydrpgel -fFe+wreg—phe

pol ymer 760. THe& pistofgcan be turped gengly tQ hel p\di g
hydr ogel -form absor¥nt pol yme(g The p "

pl aced on top the fr\t portionjof funne

into piston 75¢¥|and the Zop of fuwanel 718\ ed with ','tted

funnel cover 7272% After th ' or stabi?‘ y, the

test is initiated by openi ¥Rl ves 728 connect Ifdnnel 718
COMTENCE

and reservoir 712. Wth autp MRitiation,
i mmedi ately, as funn b;}*ﬂ.\to r
a tinme period of 60
absorbent polyner is

3 hr @105[err]C. Th to cal cu e the
dry wei ght of hydrog rngng polyner est. PUPLCApacity
(gmMgm=[W(t=0) - W(t=6Gnmn) - Wc] wher e =0) is
the weight in grans of r ' R - W(t=6g/mn) is
the weight in grans of r 35| 1% is the ffxrted
funnel correction weight{}|n ams (megsured s¢parght el and VWhf g7 dry
basis is the.dry wei ght grans of t heshydrogel pr i absor be ol ymer
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conprising an ultimate fluid storage

WD 99/ 53877
Clains 1. Absorbent structure,

menber, conprig%ﬂ%gﬁ,ﬁerabsorbent material at a concentration of at |east
40% of the total 3 t of said ultimate fluid storage nmenbe®CT4BI9@0689
materi al having a PUP val ue of at |east g/ g, and a SFC val ue of at | east

non-woven w ap sheet conprising

30x[err]cnferr]sec/qg,
sai d

fibers having a fiber diameter corre

further conprisingjzs
sheet is in di recmm cati

gﬁgafing to less than 1.2 dTex,
characterized in p sh

h said storage nenber
e cSigke-t hrough tine in the
second | oad of less than 60 seggzdggssgd. = ‘\\‘ sségcture according to
claim1, wherein said wap she f RS R
3. Absorbent structure according t

) | ue of less than 0.9.
\WJrein said wap sheet fibers

have a dTex value of .l ess than 0. 7:
claim1, wherein said wap-sheet cony
Absorbent structure accorgiig=iaraal
N

strike-through tinme of |
according to claim1l1, wh
-l ess than 10 seconds. 7.
said wap sheet has a str
Absor bent structure accor
material is present
structure according to cl
pr esent
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- 10. Absorbent structure according to claim1, wherein said superabsorbent
material is present in nore than about 70% concentration. 11. Absorbent
structure accwod¥ssgr7t o claim 1, wherein said superabsorbent PORIBSS/00689 | S
present in nore than about 8096concent&?sion. 12. Absorbent structure
according to claiml1, wherein said sup bsorbent material is present in
nore than about 90% concentration. 13. Absorbent structure according to
claiml1l wherein said superabsorbent has a SFC val ue of at |east 50x1

0- 7cnBsec/ g: 14. AB3orbent éi}ucturéﬁ%ccordlng to cIa|n11 wher ei n said
super absor bent has®™@ SFC valfe
structure according
of at |east 1 Ofsts=S
wherein said Suj
Absor bent struc§

-\ structure acgprding claim1l
f\ at |east 2%/g/g. 17.
A sor bent has a PUP

val ue of at |eaf . N 3 LG A an absorbent
structure accor §rmg ¥ 4 A %'n said wap sheet
conpl etel y envejE==am Rt e N contact with

all of the six surfaces of the absorbent nenber. VO 9'/«
PCT/ 1 B99100689 -32 - 19. Absorbent article conprising an |a

.soﬁﬁent
structure according to any of

-'llm'
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claims 1 to 14, wherein said wap sheet covers the top surface of the
absorbent nenber, and is fol ded around the | ongitudinal side surfaces of

t he absorbentgé’{ﬁg:gigé,l7 20. Absorbent article according to claim15, wherein
said wrap she not cover the conplete bottom surface. ECT/IB}006§ent

article according to claim17, further S?ﬁgrising a liquid inperneabl e
backsheet positioned bel ow t he absorben nber (i.e. away fromthe wearer)
wherein the absorbent nmenber is in direct contact with said backsheet. 22.
Absorbent article according to claim15 to 18, further conprising a

acqui sition nenber positioned between the wap sheet and the topsheet (i.e.
towards the wearer during use). 23. Absorbent article according to claim15
to 19, further conprising a fluid distribution nmenber. 24. Absorbent
article according to any of clainms 15 to 20, being a baby or adult

i nconti nence di aper.
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