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LI QUI DS TECWI WBAkodel ELD Thi s application rel at esefs@®@ absor bent papiRRI4ds0"
body liquids such as urine and nenses. This application particularly

rel ates to absorbent nenbers having high capillary suction properties.
BACKGROUND OF THE | NVENTI ON ' The devel opnent of highly absorbent nenbers
for use as disposable diapers, adult incontinence pads and briefs, and
cat aneni al product sAgmﬁngTsMEMEEBIS FORABRSORRING BODAULIQIEDSOf
substantial commercial interest. A highly desired characteristic for such

products is thinness. For exanpl eTé@g? Qe\r} ﬁ'EﬁBers are less bulky to wear,

fit better under clothing, and ar Ie They are al so nore
conpact in the th asi t he, consuner, to carry
and store. Corrpg@t%kne gclt%%kkﬂ%é ‘?ﬁ"é’%é?és?‘g FENGTY o, l?? P’élﬂ‘ﬂ@éd‘" &% PrieRDNn
costs for tmmlsesanﬂfla(appjrcemorapd-ndﬂatyr teitésOto, abisBrbkmdinBibére Tavinh didh SHARS
required in the store per diaper unit. The ability to provide thinner

absor bent aft°CIPEP8iEh as diapers has been contingent on the ability to
develop relatively thin absorbent cores or structures that can acquire and

store large quantities of diggiecREINEAGY THEMWVESNTION Particul-ar urine. In
this regard. the use of certaln absorbent polyners oiten referred to as

"hydrogels, " "supelRbSesanLE higlly adlBE ¥
parti cul arI y i rrportant@ﬁ See, c%?yexarrpltqqmd.‘@rg%artr{gs%ted% gg%%ﬁogfp?&arad%tr et
al .), issudgrontitraceippds P@?bz'efmtui qgtamenfah product8surli @s FatasyHapkipn e theab@dt June
20, 1972, tJfrasrubQA gl f u b % r eafte
referred to as b‘? r g‘g‘g"‘z‘?g‘i l‘r#lﬁﬁégabéoﬁl s t§°§{5§)y%}é‘?'§8 '¥S|t'ﬁ @bgbﬁbgﬁ?fmc‘s is
articles. Ithidesss, OtrIqearmté&celhmMmpersfaretleusrbn&w tcmlwapeﬁsbdnmudmeeaommg. ghdragst
consequenc f e absorbent cores th ke advant .of the ability
of these h?eds(rg(')'goggie‘{g!'t?é(;rJﬁrlln TR FPmBA §a‘f 8&5uaking ‘ﬁg(;@eeraeréqurith% of
di schar ged cbmime* loq@hﬁsmd tsyopd. Cabhyac‘!ﬂwﬁm%%@l?afm& £198TRds e inQBduded Blsﬁrbtlh&{ ous
matri x. See, exa S Patent 4,673,402 (Weisman et al. I ssued
June 16, 19?85)‘53%&‘80“ "farﬁ&tf%rﬁr‘ Aisgthytagoinclpdisg rlFSéﬁheAf space fequirescin Yagnwore Per
1990, that dipeelnpse dual -l ayer core structures conprising a fibrous matrix
and hydrogel -formn Sg' absor bent polymers useful in fashioning thin, conpact.
nonbul ky di aper sthe apilityp pepvidg thinnepgbsorhent artigies Bighs ag tlopaistaas been cohtingent &rs Ued
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article star ructure the u f ric_foam materials derived
rom i gh HCMASaSFRrih S seee B 1. \9HEH 0O papRtE0y Sh kGarmogh issued
i denti fied.Jufeeo. ®7Y. thatliSsioRRahe ke VP sudh: &@be@lﬁ%&lﬁﬂ@:‘ﬁﬁé’tbﬁt&tﬁﬁﬁe@ to 5§sued
Novenber 9 1 QSL{U S. Patent No. 5,387,207 (Dyer et al.) issued
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1995, and uh
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storagel redistribution components, provide several advantages OvVer Srer
struct ur es Edhpehilitnef llhyﬁgrb@mgelf-@rrmnggaba@bwbmiumqmltqmbsosb ilarge qhanioities of
matri x, n dd| tri.buti. har act er i

hi gh stor a;de&géarg%cl%? gq‘ﬂ}#ﬂ &&&llgsﬂ}e “974 ']afm" ¥ @ca tCbl'ﬁ‘és 5?Y'ﬁBS§°’f%bus
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areas has b Xi m atlo ui ecapaC|ty inarelatively
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absor bed, thgﬁl |%| din absorben{m’ 6j%eymersngl gbstaﬁﬁm?@ 'nggmpg]s%}ﬁ}gﬁg
forces, whithif $981PAR: '}?rnb‘r)bh#‘alm%veﬁ”@fsot He. P%ﬁfsﬁe‘éﬁ 68¢ (@vlémame@ly isbeb@ded
urine. Ho M[EW I £, has e |dt
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especially critical at high capillary heights where the Liquid is present
only in small capillaries. For exanple, conventional softwood pulp exhibits
al nost no uptake at capillary suction heights of 1 not :
surprising, then, that a mxture of pulp and hydr ogm ﬂmmmgmm ymer

exhi bits al nost no uptake at 100 cm Thus, in spite of ncenent s
made to achi eve the goal of hi gh liquid storage capaC|ty PH thin materials,
there is a continuing need to provide high storage capacity materials that
al so exhibit high capillary suction capabiliti es. St or age mat er| aI s whi ch
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The present invention relates to absorbent nmenbers useful in the

contai nnent (e. g., storage) of body |iquids such as uri ne.i’l—z azgﬁge '
absor bent nenbers have a high capillary suction capacity. F m f

t he presentwobpsclhasure, capillary suction capacity is neasur et/ Bode6406 Of
the nenber's ability to uptake liquid at relatively high capillary
pressures, which are generally encount€fred when the nenber is positioned in
an absorbent article. In particular, capillary suction capacity is neasured
in terms of a nmenbers capillary sorption absorbent capacity, which is
measur ed it aderbent serse comptising cegingi df| highyccBoemtations ofetydugeldfosuing Ipelymien t he
Test Met ho ti I i . ne aspect of the pr.esent

i nventi on, gﬁﬁ%ﬁ%%@”‘ﬁ?%\# évggégg%{'g'ﬁ&gg%ﬁﬁrg?s oéﬁéﬂnizg?leu °3rsg§lém%ibsor bent
menber havi ng alncagditidrary tsonuse i afnhyalosei-foemingc algacbenty palymarshes glet pharg5 cm

of at |east about.l1 /9. According to another a ct of. the present

i nvent i on,CWé’P@tl f'%gbﬁgrgg'?t(fé" eﬁP‘aﬁgét&ﬁfqr?saW %%BE&EW‘?{CJP%{@@?‘ als deriyed
menber havfreyg highGapinkl ha¥e S@ePin-GiNembiSRADECIPERPRRIedh AbntFichebe)t ¢0fU.g0 cm
of at | east about 7‘%‘%\:‘ According to further aspect of the present

e
i nvent i on, Pa%ENe. §.36 Deearisft gh) dsiprd Newembaubt198%h B Ratgpe Nabs 20t

menber hay, ' ' | | f; 1120 cm
of at 1 casi LS aF Py Beu. 68 WAIRTPRENT SRAREE: Il RELOM IR,
aspect of 2helPesethe i floamenimaterials, hpargculsiyprtibose ddesignethi gh fompod | @&r Yigsidct i on

storage abgorbent. nenber having.a capillar orption absorbent capacity at
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absorbent cor.e .ch conprises. a hi capi |l ary suction capacity storage
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a phot om cragraph t.he high. surface, .ar al ric fo epicted in.FIG 3,
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6is a phowéﬁemqupanbpﬁienaomtrycaﬁ 398 odpHiiriee NEor BRARSIE, RhvenbindP ssFERIM pulp
I nventi on, E)&er{s)l’l sing particul ate hydrogel -form ng absorbent polynmer and
1

hi gh surfa Snesknq YptRkeent seritiary sugtiop heights of |l e It i5 rot surpriting Medr Br aph
of a st or ageiRBR A BEBlandRYABEeIYorrhilE nyﬁﬁﬁgﬁhiﬁiﬂ\‘ﬁgﬁt 9 upﬁ@?rlbﬁ 'R Thus,
particul ate hydro&\gl -form ng absorberg; pol ymer and hi gh surface area gl ass
m crof i ber i spip gfithe adyancemenss; made togachishe thetgoal ofi kigh Bquidistoragp szratitsinfthin
measuri ng L: SQr.pt i O S t acity. a 0 ..
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shown geneextlibiy high capillary suction capabilities. Storage materials which exhibit high capillary

suction capacity will allow the dewatering of other absorbent core materials such as
acquisition and distribution materials, one or both of which are typically included in absorbent
cores of absorbent articles. By thoroughly dewatering these other absorbent core components,
those materials will be better able to handle additional insults of liquid by the wearer. In
addition to high capillary suction capacities in general, a particularly desirable property is the
ability to provide such capacities at relatively high capillary suction heights. Movement of
liquid from the discharge region (i.e.. the crotch region of the articie) to the front and rear of
the article may provide enhanced wearer comfort when the article is wetted with liquid. As is

clear, the ability of a storage material to dewater other core components. particularly the



in Figure 8A. Figure 8C represents a cross-sectional, close.up view of the
cylinder/piston assenbly ofthe glass frgt shown in f| gure 8 F }[Fe)rm
represents a cross-sectional, close-up view of the piston aspect 0
cylinder/piston assenbly shomn in Figure 8C. Figure 9 is a schematic view
of an apparatys;LAr koL MNg dakent @ﬁgniﬂalvae & ofi3ge absor beptndeiher 9t
the present 1 nvention, ere onprises "a blend of partlculate
pol yner per figarkheahd p;ail@‘if@m attce m@rrog@nqtépﬁilﬁ@ apsabperkejolNaRer 12t gdPe
10 is aag et g vl ewpf another apparatus for formng a representative
storage absorbent nenper of the present invention. Figure 1 1is
perspective view of a storage absorbent nenber made using the apparatus

depi cted in EigweanlQy, DETAIdER PESGH P-Blbgé' & JEEJINVENTLEN e Refinitions

As used herein, the term "body |iquids" includes. but is not limted to,

urine, HEMEEE) mmwtdur&e@%mé@w@%aﬂ heh f eeRbllay (BeRt 08y eF3RAGIRY

term "apsordent GQre’s "o@fa?és wssmen@m@fas@; o&oﬁms@@sow}a@gg@:fiﬂccﬂn@nghat
is primarily responsib properties of the article,

|ncIud|ﬁ@s%ﬁhﬁmﬁwﬂﬂjymﬁFaﬁ§péPPFPﬁf %ﬁ?ﬂqﬂaﬁu%mﬁé 2RGOEPBr L AG P T IMARIAY.
As suchgsthe-ahser bendsrie kypéeal |y does not include the topsheet or
backsheet of the absorbent article. As used herein, the term "absorbent
menber" refers to the conponents of the absorbent core that typically
provi degsomenor ororer! 1guindrbandl i ng properties, e.g.) liquid acquisition,
liquid distribution, Tiquid transportation. |liquid storage, etc. The

absor bent WO 99/47090 2 2 A U G 2002 PCT/1B99100406 -5 nenber can
conpri se therpatpresaalsanbenti@orelatesnty abgmwneninm@hbéhe abstnbemt ther e,
i.e., the absorbent core can co r|s§ % g absor bent nenbersqﬂThe

" st or agE°ALEIFENt  Merfer “ ST¥ 3% orBEHt é? cOtfondht S 18F - t H&SS©
absorbestofxgéaaﬂw®&béuﬂcm¢mwurqnnamaralylgn Shpﬁkﬂ&ﬂysambedohlqa@&hityAsEbr "

di scussed above, %h st or age %bggrb nt ne ng¥ als%ug Qgﬁlgg ggfgrlbute
liquid BErROTSSuUP S tREY Ri Ry c ft P

measured in terms of the member s ablllty to uptake liquid at

relatively high capillary pressures, which are generally encountered
when the member is positioned in an absorbent article. In particular,
capillary suction capacity is measured in terms of a members capillary
sorption absorbent capacity, which is measured in accordance with the

Capillary Sorption method described in the Test Methods section below.

According to one aspect of the present invention, there is provided a
high capillary suction storage absorbent member having a capillary

sorption absorbent capacity at a height of 35 cm of at least about 12

g/qg.

According to another aspect of the present invention, there is provide
a high capillary suction storage absorbent member having a capillary

sorption absorbent capacity at a height of 70 cm of at least about 7

g/g.

According to further aspect of the present invention, there is
provided a high capillary suction storage absorbent member having a
capillary sorption absorbent capacity at a height of 120 cm of at
least about 4 g/g.



As use herein, the term"layer" refers to an absorbent nenb L ary
dimension is X-Y) i.e., along its lengthgand width. It shouﬁ%?gzﬁiﬁdﬁmx?god
that the termlayer is not necessarily [Imted to single |layers or sheets
of material. Thus the layer can conprise |am nates or conbinations of
several p3heelnPredelsiof INRRnEeqUksLle LY PEnOT pPRI&LIH alrgenfesRr dindly 14 he
term"layer” includes the terns "layers" and "layered." As used herein, the
t erm " odFevidedbsohbeht capeibawy t Pt 1edt e¥HOARIBr 2DEPTRERT eMEPRAT AbDISS 2
sol utiona bR I eSPoRsSE LA ShRIeal RQLERLER! odi ff exenagr bet wveen ahsebed
and nonabsor bed sol utions. Generally, this chem cal potential difference
ari ses flegfta®PiWher 96t ute concentration for the absorbed solution. In
order to inhibit equalization of solute concentration via diffusion of

sol ute species) an osnotic absorbent typically has a diffusion barrier that
selectively inhibits the diffusion of at Least one solute species. Exanples
of suit aplerdbfdasicaroRast B pRERINES @ sem - permeabl e reverse-osnosi s
menbrané, wherei n t he nenbr ane provides a diffusion barrier to soluble
salts (e.g., NaCl) and (ii) a crosslinked polyelectroiyte network (e.qg.)
used in hydragels), oaleidRalibegPalsyal 8Cbieladathet wer&r retabpsr dissiog at ed
counterions inside the gel as a result of eiectroneutrality consideratjons.

Exanpl e$of2R58ABENE FAtk el HFR cAAMErS SEhSor Bt sCaR e @Y c U5EQOR n cBPECLtY
Pat ent Neoragd 08 s3BBehsSHefbAPLItl tBS. pAfAtt enVBht&rand U. S, Patent No.
5,082,723 issued Jan. 21, 1992 to G oss et al., the disclosure of each of
which is incorporated herein by reference. A particularly preferred osnotic
absor bent forrrgsezanot hestorageyahsorbebbwirertagts voéwtde Hprepeasenttitearnei on

are hydrogel -form ng absorbent. pol yners, iich are .described in detai

pel o, ACLELaUETE G1re TRE BRSO i ferdrs PEFEre (g ne B ants FrC-
orthogorial to the thickness of the nenber, core or article. The X-Y

di mensi on usyally_cor onds to the lLength and width respectively, of the
menber . core%gg'a%?i% gﬁglgrﬁgé%ﬁ%é¥%5ngg?%%Eﬁg?ﬁsv*?%d?ﬁﬁ%gﬁbegr "zone(s)"
refer toeporteotstiorr sedtiohsyef ¢tdmwe absoriberiusienbeén. aAsliaged hboer njudthe
tern1"Z-%iqgg@isqin{§%eE§thlthe di mensi on orthogonal to the Iength and

wi dt h of "t he nenber, "Core or article. The Z-di nension usually corresponds
to the thickness of the nenber, core or article. ~ A~ it ~~n2" WO

991 47090 PCT/JB99L 00406 : e this 1on, 4t should al so
be understooghgﬁaé ?%éaf%%ggﬂﬁﬁdgégﬂﬁﬁePgééI?%ﬁgﬁgggggﬂﬁ ﬁgkgers, such as

| ayers, nepaeserieatiesr ésuht urhecowdresr ReflviReiabsorbahte fart iigl éheafgorage
typi cal I s3rBeh €l dhineekyo Brand maksehpei faRsheat of an absorbent article;
conversely, the term"lower"” refers to absorbent nmenbers that are
furthernost away fromthe wearer of the absorbent article and typically are
nore proxi matgcthe backsheebmibSodishh RBEChIyh tNE rhBEMr&LOHY1BERGC FBRANS
vanous conponents, nenbers, steps and the |ike can be conjointly enployed
accor di ffPE6teRelhridSent | peaRY 6. L ARYO ARGy FatHE t eam " conpri si ng"
enconpasses the nore restrictive terns "consisting essentially of and
"consisting of," these latter, nore restrictive terns having their standard
meani ng as ufdérstodd 3 PHREMAFFOITRA B B et AFES, aPﬁ?Pﬁ?“é%ﬁmﬁ?Bﬁﬁ?ﬂﬁﬁhs
used hengicReate ibyenei@ht UohEesS ielghesitseuspeei hiyadogdil-fozanhn| abgoBuedd on
Proaertieﬁtof t he Storage Absorqgnt anq$n?$pe s%orage absor bent nenbers of
the prePSH™PhyvENT iFGHT CeXhi 878 A gHSEAR 17585 °8ctPYh capacities. For

pur poses of the present disclosure, this high suction capacity is neasured
in terns of the nenber's ability to uptake liquid at high capillary

hei ghts, which are generally encountered when the nenber is positioned in
an absorbent article. The Capillary Sorption Absorbent Capacity test (also
referred to herein as the Capillary Sorption test) neasures the anmount of
test liquid per gram of storage absorbent nenber that is taken up when the
storage nenber is placed at varying heights on a capillary sorption
apparatus. The Capillary Sorption Absorbent Capacity test is described in
greater detail in the Test Methods section below Capillary sorption
absorbent capacity data for certain materials is set forth in Table i

below. In particular) capillary sorption absorbent capacity data are
provided for: (i) a storage absorbent nenber consisting of high surface
area glass mcrofibers and particles of hydrogel form ng absorbent polyner
(made according to Exanple 1 below); (ii) a storage absorbent nenber
consisting of a high surface area polyneric foam (made accordi ng to Exanpl e
2 below); (iii) a storage absorbent nenber consisting of particles of high
surface area polyneric foam and particles of hydrogel -form ng absorbent

pol ymer (made according to Exanple 5 below); and (iv) a storage absorbent

o . .




Co.. Vashington), approximately 42% by wei ght, and hydrogel -form ng

absor bent pol yner (available fromCariant GrbH. Frankfurt, g@ﬁ Q?M
7300), approximately 58% by weight. Prior art sanple Conpar Ié s’

pol yneric fWAM#E8%¥rial prepared according to U S. Patent No.PETABD/M@A,
issued to DesMarais et al. in one aspect, the high capillary suction
.capacity storage absorbent nenber of thé present invention has a capillary
sorption absorbent capacity at a height of 35 cmof at |east about 12 g/g,

preferably at |east about 6 14 nor e referably at | east about 20 g/g,
still more prefefBHIEP 5@ pgw C"gﬁﬂ%ﬂﬁ‘t“ﬁ ofpes 2 W'}?ﬁ“&&‘lewer qfﬂeseessttomgeon
absor bent  negERRistg Wakticulldy By RodeR Rirnlnd! 3bs&BER JoRin AR G uradd

hei ght of 35 cmo V%‘rom about éfZ g/ gﬁ%tosaboutd gnng/g, hl?rr@re typ?’ggk%{uﬁse
about 14 g/bceEaEf%b‘&t 50 g/g. nore typically fromabout 20 g/g to about 40
~g~ I'n another agpaGts st st or

absorbent nmateri a;Ig haslsamggéa{nq{?ag?@m Jfaé{oyadﬁﬁ%{)olsr%&b%%&%%a}fgh@ Ftrese'?tq"w"ﬂ%'? ‘ght
of 70 cm of camprisingspartipdate hwd@gg formieg e!bscbbgm atol)tmsnndab(ghtsuﬁfag# grea NEIE
preferably 1%? feb[%ﬁt about 1 9/g, still nore preferably at |east about 14
g/ g. Typica ése stor age absorbent nenbers will have a capillary
sorption absor beﬂigufeapacwbsés@is 8 sodngdtic Vikw 76F &iMaBhardtod Mrameasliridy QafiQ
about 35 g/g g |caII¥fromabout 9 g/g to about 30 g/g, still nbre
typically f °6?H°319 tfrbeny capagity of angbsgtbepmemBer. | n yet anot her aspect) the

hi gh capillary SpghicdB BRG] ¥crddsQEaRRaRPRY r 'gary
sorption absorben{té ceapag?ty at a a heig ta()?% \?ﬁtwo e él%%agks*?ﬁo‘gnog?‘gk"
pref erabl y WFigwedA. about 5 g/g, nor e preferably at (east about 7 g/g,
still nore prefe e stora

absor bent *nenber t@t)&ﬁ@hegte%aﬁ} 8189 ﬁtecnonals%&og .“B)r?&é‘b@*lo#%%t“g&@%%%t We'gﬁya
hei ght of 1Qttlhc:ginisffnfsimmnaﬂnﬁtgtxrez88g/g to about 29 g/g, nore typically from
about 5 g/ g to apout nore typical fro bout t 0 about
19 glg. In yet aE'&t’ﬁe%a’gB’gﬂ“s 3 ﬁ‘e’ssnfeéﬂml? p‘i'?ﬁea‘rpy"@b'c? ﬁ Pé%‘ﬂ‘aé‘i*’?% & theage
absor bent n@tjiaaérqﬁstdnﬁﬁssanmﬁﬂtdvdnaﬁF:gﬁ&rwI on absorbent capacity at a height
of 200 cm of at |east_ about 3 preferably at |east about 4 g/g, nore
preferably at |eE@rreaddyp Ssht‘gﬂags view Pf an@pRargue for fapMipe At represestating storags

0/ 9. Typi cakdshrbedth@embert QF aRe ?égéﬁrﬂ%?ﬁloﬂemg{esthw Jn%m?@rvgorﬁ%ﬁ@sp' a bl@;:y of
sorption absorbent capacity at a hei ght of 200 cmo rom about 3

about 25 gl particuiatepelyperafoam and particubate hydtoggl-formingxtbsorber Polymgr. st i II m)re
typically from ap / esRegimih9 Siora

absor bent nenber s%g'toerrg? ?é?n%p%"gagg%%& e?gsag'r & %{é&apat EOQ '%m"" egreégg five
mat eri al s) $torageiahsorbemt, mmbeabtttb«fpm&mt/myexumndefl ni ng the hi gh suction
capabilities of i ue21| er 2 tv )4 WV%ngl 47090 PCT/ 1B99/ 00406 t he
present nenbers Fighte r’rt%p fp Sé& 9P\ SYPET I0RPHH 55?13‘!%‘55’& ps apparatus
parti cul arlq/epﬁmezifneﬂgade nenbers, e.g. those where the high surface area
material is a polyneric foam may be characterized by the nenber's ability

toinitially uptake liquid BEIA. |ve) fast rates. High
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extent of p rtiéﬁ-@%&% from ot her absorbent core nenbers (e.g., acquisition
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pressure (|. at 0 cmln the Caplllary Sorptlon test) of at | east about |
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[Representative materials useful in preparing the storage absor bent rrenbers
of the present invention are described in detail below In o

enbodi ment }yd b4pbPr age absorbent nenber will be in the form % (g
surface area hydrophilic polymeric foam In another parti cul & 9 ?) 6rred
enbodi nent, the storage absorbent nenher will be in the form WD 99147090
-10 2 2 A~ ~~ ~n~~ "' , PCTI 1B99/ 00406 of a high surface area hydrophilic
polymeric foamin conbination with an osnotic absorbent material (e.g., a
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osnotic abd5PHER e can °°'§Pﬂ§FdPQfg8‘f MoRt #bspspeab ssmberst 3B yserage aksorbgmgh
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dependi ng @rhot h&eé%@:ﬂ?ﬂﬂ‘nhfcd@@?i‘ﬂ@'!emfrs S nEReSH h@Brial! MThLO IR 157935 corhti Ehe

di scussi on of specific foam properties below, where no distinctionis de
bet ween f olMENAEs edrytombinatines of isewgra) sheesy ageve&wdrtberrcqmpwnemf raatehalhose
to be usedallrfiRgP & oL it. shoul d be assuned
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one or both of isesa lﬁﬁé]rPQMeHﬂs BBAbA(ORoF B5bhe f"ereféﬁﬁﬁ;sm&ﬂ driedtldfs %&@P' es
section bel ow.) . Polyneric foans use herein are those Ich are

relativel yahﬁﬁ@ﬁmd%ﬂmbeﬂ ~ Thi s~neans nmany of the i ndividual. cells of the

foamare in unohgtylfhd f‘f\ Q@'ﬂm SR Phsidh* De JtQ'tﬂ gnehs:%“ o|rt% onQPt Chl! s 1N

such rel atively open-celled foam structures have iIntercellu ars openi ngs or
length and width of the member, core or article. The Z-dimension usuaily corresponds to the

thickness of the member, core or article.



., . "windows" that are |laree enough to permt ready liquid transfer from
one cell to the other , within the foam structure. These rel?f)vgluf‘ ‘)ﬂnz
open-cel l e gam structures will generally have a reticul ated character .
rowith t EOPHE®N dual cell's being defined by a plurality of PRIARA0p4p6
connected, three dinensionally branched webs. The strands of polyneric

mat eri al maki ng up 'these branched webS can be referred to as "struts." For
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H PE foamt ueg ressive f%ﬁr& and/ or thermal drying and/or vacuum
dewat er i ng/AbsFd FCEQPE& trst(alie refea 49 heneiny asethe EFP?'I"ﬁ‘@f/SP&E‘EﬂS‘nﬁeﬂeWﬁt‘Séqurﬁ’gf
these pol yambure of Qﬁﬂ'ﬁ]uﬂir Br lgfanfloCAbragd ARArbe meisF R LGk el bl When the stbtage
cellular structure a representative coll apsed H PS foamfrom whi ch™ wat er

has been esttsmégféea'aff;? 3¢ ¥Ryingdsiehis an capillary somtton@pm@psarﬁhﬁ@gmmhswm gs

3 d, 4 h
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structure hmmeinersmttet aﬁﬁsﬁﬂﬁgl oPhigk k@ tafed. glass flidrofier)@ideshriididtof hii@ograns
depi ct ed Iﬁ hgf%’F tent are in sheet form as discussed bel ow, while

foams in s %ﬁ%rpe Yines fmpde agcarding jorExpmpie. i e R SPrA8R @bsofhsat
foarit w | nelBer ébnsistingPé¥ 4 ihfgh fhrfacd Qfed W‘ﬁﬁbrEO@thw‘aﬁ:&r@lﬂ Q5 Ebrhfle 2
absor bent . %’ The cellular structure of another E- erlve foam(inits
expanded sbelew); (iiihestaragn ehserbens membssiconsistingof Fartjciesef Iighsuifate trea polpmeric The

preparatio hi s, Rar F2amA fo r ed herein
Bl ool aid eyl o ek G Mtolh himbrciRRe HeforbaR b sios <
descri bed bdovimgﬂd detaﬁtbragmalﬁmrhbﬁﬁdbmﬁer cohktﬁmg%ﬂt@ihtsuﬁﬁfﬂl argﬂbdlmlbs§@d’eta@d No.
O1loy.1, ed March 13, DesMarais ' title H GH SUCTI ON
POLYMERI C ﬁ&& MR CEF_@% h(é’ téé’é'“%é%‘)’b%‘ha°'¥6’eb8ﬂ%ﬂ°rﬂj°ﬂd§8 tpdixample 6
Appl i cat i OBel&wy. iCapiliig.soRdtibh absorbeh t
al. ' - tit] edr ~' i:‘ABH%?B%NI' MATEbRI ile_hgw &ahé%%rrﬁ%%?ﬁlsmf rzsen&"vpgﬁh%?)l o .{3( P&G
Case 70S 1(dejizpatd & emepsutive Afand &omparatixpiByrerg also ﬁemtpémﬂebleb!y Pmreamence
herein. ' Foll ow ng conpression and/or thermal drying/vacuum dewateri ng,

the col |l apsed polyneric foam may reexpand when wetted with aqueous |iquids.
Surprisingly, these polyneric foans remain in this collapsed, or

unexpended, state for sib=nificant periods of tinme, e.g.) up to at |east
about | year. The ability of these polyneric foans to remain in,-this '
coIIapsed/unexpanded state |s belleved to be due to caplllary forces and




Textil e Science and Technol oev, Vol. 7, 1985, p. 36.] After co ressmn
and/or thermal drying/vacuum dewatering to a practicable ex EX G?‘n

pol yrmeri c woegym7évave resi dual water that includes both the vvag:e/r"‘,.,’g/o04 6
hydrati on associated with the hygroscopic, hydrated salt incorporate
therein, as well as free water absorbed within the foam This residual

wat er (assi sted by the hydrated salts) is believed to exert capillary
pressures on the resulting collapsed foam structure. Collapsed polyneric

f oans of tShprlprC@ymtatiivm\Aewasi oh.4cancinane-shast durattusejuithed Arone B infenfder Gke | €ast
about 4% ica f.rom about .4 to _.aboyt 40%. b i ght of the foam when
tored at SVBIER ClNRRPERGE gibtend ot Cablgse-ift gV MEielPiparortii e hpuser

Pref err ed Gl Waghsitor) Ohppdiit el 025 bl aveght Eidd Ao geB R %%E&E'én% 9

about 5 tg about 30% by. wei ght of thg f oam dt% gé}i@arrent‘er of ﬁe@r'{ oams
is their ¢hgdadle rf%lct“}rt?ﬁt Pmb*efaatnﬁﬁet Gﬂﬁ'@aﬂsga$ éMr htasvptonenatqlmd@?/mby of
the transiydign PRbMGE il COmBREN R § 8 1o (Soans
t hat have aliﬁng her Tg th‘gﬁ tlhga%t evrct:pe(rgsa Hag cﬁ‘%@ g‘é‘ﬁp%‘e&p arE% %‘(ogg'ﬂﬁ But

wi || al so tbhe. Rategt Yoah6b023L cinsueditd Pespfaprisettah fr act ure. Such foams al so

typically take r tothee nded st ate whe tted

wi th agueous |i gudlngquec} ggr}’%ﬂ g&ﬁ & spgty caPAd %?Vﬁ%?gsafabt‘g‘rmﬁ'ag‘?'% tEt‘t'een

stored i n prdsentdoventis bab stapliary arptipnodbenrtend capdcitpdsa hdight sFessi dngdf at Iezlxst
resilience,

conmbi nati on of chani cal properties) specifically strength an

typically ﬁ%‘t‘égg‘f & g{eggra@ypgﬁeﬁ ?bqé‘é?‘gétg'r 8‘8’?‘%@5@ blyf at leasiabent 0,gp stilmere evel s
to achi everdftablo aedst asbupRPNes t 'TeﬁtcalF)Qrthés@%f@agésﬁ;sfilbex\tr}n&n@erso PilVe a
invention. the Tg should be as | ow as "possi bl e. as the oam has
accept abl €2t sefPHOMabsprhentsapacisy pea height o35 mef)frqmgqu 12 gigtombous 6ag/€g,
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t he acryl &“& and rret hacryl ate conononers can be Ionger t han vvoul d be
predi cted from dous homopol ymer _serj e ecifically,
it has been foulhgﬁ?t &a(g?eﬁ ﬁ?’rg}f@a&o ry§u°|;'°%§£)p3f’x’éftﬂﬂ7‘5e abspiy 2& atgjial has a
met hacr yi abpilimy sompably asosbetucoapacity &i ahéiginof Jo atn &f at Rabtrabb@ MO/ pedferdbigalk bon
at ons. ByI Q atsg t he mﬁflnE&]TEf ofbthe cog nmers of the present

i nvent i on 'Ry F'/ga’“f?f?a‘i' R gf fra¥rabayql ) /gt a'i‘%ﬁﬁ“’a‘t%a‘ leaghpout {he
al kyl subsyg.t Typidalfy, XHead Storape GibEIrBer AenMRers! @AM have chaﬁﬁa@fsom@n ablo¥ nt

acrylates and nethacrylates, their availability is currently extrene
limted). CHPASItY H‘aap}éﬁ'&ﬂ‘ of Fiecrgloh femapauts] &/8 tmahoegtim/gomownwnmlwfm ab@ah9 al so
be i npor t g 1o dbo: 30 SN Rord ikl T Mu?ih%(?@%o%z? gunct 1 on of
tenperature. This glass transition region s els cuIarIy rel evant
where the in-uda ysbnmheatamt theshigh P&Plkhtblsemoncnapm;ﬁmmgmmmer)amtal ~
?_ A~ ~ 0 0 IS, at rnear
e oo PO Sanarg, Subibh blorbin iy 0 kgt be'128 T R Lol Dl
transiti orpreft:rablmmsbaasttaimei glgumees. préfepablynhd lgast iabout [Teg/f 1 stifisthbrie Preferably at

i nconpl et th u rature, the polynmer wl|. evidence greater
rigidity g?th abOf' ”b%/gt ég’glcglgp ﬁefeeﬂ?ragecﬁq.fggaggté%g;anr? wt'LE"’"Frae‘EﬁB' lary Sprppign
conpl et ed aatorb&mecapac.qsa al IRighe bR 20 @n of R 4036t P RlgNtBRbo 29l o/EMUrb ypicafiyt er
recovery 6,rom congr ession when wetted with aqueous liquids. Accordingly, it

i s desi r e ERPUED KiBO POQUKLH H/E: S&Hdﬂqrﬁs}vwﬁa&m abput hg/s £q 2beys 98 regi on of
t he pol yner to jaGla [ t I t is
bt ef rrod Lhat e St Bl U o TRANGD SRlorN B oot ARABLR it ||
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The hi s area po oans .yse n can be al so be

descri gedai Eeé‘?ﬁ‘b"aﬁw ?tt?e’i/eﬁ\?@fté e °ﬁg" é’(%'bfﬂ&n‘ WgP‘g'jh-tS hdPIs fpisally
"VHSH") . Tirdin Mdot4 pRitd Bbouebo ég%ti‘ll%ér@?vﬂ'@llg Ifond Jboﬁtr@ Q)’Q% ?oo& Pop the 0 cm

capacity (or FAC) Is retained In foam A typical val ue of Tnportance is
the YHSH at 909%ith fespem @ stopaee ﬁbﬁotheet memigrsirempriging asmetic atiserbentsand high

repr oduci JERSn i ence
of the |n\t/§|lelﬁtz:l ors. gte;laf ME?HE) V|°ggls!értﬁ%&%ngotd{ﬁnﬂg9[ge/% tsrntle ar{apﬁtﬁ?gt?

si ngl e point value does not fully express the shape of the curve obtalned
in a plot of capacity vs. height. The single point however serves as a
practical point of conparison for the foans useful herein. In this regard,
when the foans are to be used in conbination with an osnotic absorbent, the

foans will typically have an equilibrium 90% VHSH of at |east about 20 cm
preferably at Ieast about 40 cm still nore pref erably at Ieast about 60
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(3) Capillary Suction Specific Surface Area Wiile the high surface area |,
materials in general have been described in terns of their c F%E’Ag(zm
sorption absgs §pseesapaci ty, the high surface area pol yneric™f ,
herein may al so be described in terns of their capillary suct iP6T/18p¥ed406 c
surface area (hereafter referred to as "£SSSA"}. In general, CSSSAis a

measure of the test-1iquid-accessible surface area of the polyneric network
formng a particular foam per unit mass of the bulk foam material (polymner

structural niet present memibsrsSiolrths'0EShil erial il.lary.suction
specific surface area js deter i nedabg%ﬁaﬁ)y&g h%o?:ﬁe?rtec%g%éc') sp%?wf“ﬁ'é Reeferred ar
units in t h&BS5H Srid heset Weereidhas high wffaccherepahateniat ,is anpbljrerichfsama Y b

quant i fyi ng chdrgetérled by FEH f i g .surfac rovi ded. the foam network
to the extent that such a E}E? ascagm a{rgt'l @f‘?f"a‘f"z@gil‘r‘i"gﬁégﬁggéﬁé{;? atrglatiyly fsk es

of charact ef#t¢5 nfighhaictionmembersftidt ekibiziboth KESSAraks amfguz Yic%ign AR ﬂir%ﬁ Rk Of

the foamin i even re the foamis in partic f or m whe
i ncor por at eé%ﬁg UE{A(‘%? 5%%5 S&é@grpﬁ%vd‘fe waﬁ%%rqs?wwe gxtert of pamitipming from
par t : f:ul arl yth:e_ehtm];ﬂ:aht dode w!aﬂibbxef(elg.h6cd°u€§€’t§8n%r'distr@%u?i‘6h %ﬁttﬁﬁg%@qi%' r%ig}»?itnhlée
capillary suction for use in preparing storage absorben ers
present i nvéﬁﬂ%ﬁf '"‘Pﬁ?"sedﬁ’g t%@ahjg'@upn@a@apu Farppmosessd theeprebemadiefrGreVihishi n
the foam st tauet proerts isPrefupiRl lid | Ll ar uction specific
surface area. | ﬁog%ldj £ on, t heﬂacgigs%\qpés n’r%gﬂ%g'\%rfb '%? %Ef\?ﬁ%§¥%%’?m'§dét&&étz8° cm
calo: | aré p?ag’i%q‘ é‘::?_"la'l‘ ée'téb‘\’/’éllefamd toheréin as t‘i:n?aiaf ;f?mi\@atdpmkh_lﬁteattzt@g Iéﬁe$ thEchi n a
col | apsed s UEOoUS ui ds. Assuning other factors
such as the f %gcr)#%ewérit“& gﬁ%gé‘lah'le?si 0 '?'ﬁﬂlsf%%"‘éer @pte@ri&‘%ﬁf,a ¥o5pes phserbent
that, as thmemd89A cakularedrigadieidingahe aGNARSETibn abiifbenBichdi ’
within the figa L LHSEGLE aé sQ, i ncr eg?ésﬁ?or dggr_ eases) %é‘%;%r@?gﬁg%%ﬁ'f
For purposes og}’%\ne preBnt aPﬂ\?@'ni‘icﬂ?ﬂ absarbent qagacifxtapd timeeae tepdilyedssemiineg t he
~anmount of ceging tharGapipiaKermebn MetiRW e b0 e GW -9, t hanol )
whi ch occur.z within a Pgarenrpga?rplee of aﬁ%ﬁg\?‘naﬁgg? traﬂ?u}l e%i%ngtﬁécf%o%%qo"ibebw'
detail ed de 'é"r“igbt'}%ﬁ GAVESRARL Pagicylagly unrefefred sidege mhsorbeny nfeovhers St Chdvi Gin
surface ar emitiabeF@ltivé Qptake jake IR Qf LS Pat ent
5, 387, 207) wlé) chis i ngor or a%tleigog’;ﬁ/%trfé’*\%%%%g"g’.‘§%@'&:6’PF&H§8‘B"'§&F ifﬁ%r“ib%“t
foanms of t ht&8hEsABAmashrrererabbnatienstabbutcsg/phe CTypinatly, thy effecliaspiakb ale D0 2
CSSSA of aterh ®88%h [ | the, CSSSA is in the range from
about 3 to (;a.bout 58\%%3’%‘ gﬁég%?%ﬁ?ﬁ%'oﬁ%‘b%i‘a E?f“ t4 9 Abaut/ 13 o/gfbet
pref er abl y fHlgneraipically ftom abioowR tolbourdg/g/lroans havi ng such CSSSA val ues

(wth expanded smglgﬂgeea%sivéi es of fram about 0.0l 0 to about 0.033 g/cc)
Wil generally possess an'espulHEepliaySormyse absgebenttapaciies atssmpprant to the

capacity, |dbgerbehtrra¢rabens of thenstedent]ihivehtitnC merlgen%'eréj.bvlﬁt Elis%j)ghifé?gbly
n addl

L bt ) . though not
characteristics for aqueous |iquids such as urine. tion, Poa%ms
Hep&ap? el Gonn

havi ng such B &Ry sarption ahsesbentrcapacinpatmrallf@d pressure {i.c2 a0 AGn 20~?
PCT/ | B99/ 0QKEGagififry ISoftion RsBTT 4t i ol | apsed
unexpanded st tg untgiofmwgt tsg’g"?mf#‘gﬂééﬁqgéﬁ égﬂégﬁﬁgﬁlﬁafé&g@%@i ec@}fialbf‘?ip?“
Pressures dREMesss ¥l copqurentiy gxhibisthe squired #g piake Las ae teastbOiocsuciich heights
parti cul ar | discRésed absvad L (o] ri.c. foa in their caqllapsed
state the casp?i I ar g)léﬁr e@%hlrlsgg&}%\%@f’%bg%%eg Riorres %Eé“lﬂlfé’h{’@{“tbﬂét“ﬁ'ﬂ davg 2 opast
equal t hedf'UPfe @ the,felowidg lvvopbh'es:g(i)as t:ihpillarrsaeg’lpllﬁcfnYab@dSrbEkaﬂauﬁy &fa fidight of 35
conpr esse other wo the capillary pressure necessary to
keep the Cocﬁfg%ﬁ{?s%%bg% ﬁe@ §’t‘?rﬁtréﬁ§'yt%i"’r"i‘_sﬁ Ofele rimise Proferatip atdeashatenuy 20 | i ng
force exer taégl shlf none prefugie asiesst alsduymeyg?(if)%ﬁbiﬁ&y'skrp{iaﬁ Qt?soibgm"cﬁga[chog a
back." The h%@ft'li? recgv??r?)é/ t endency of polyneric foans can be e |mﬁ ed
from stresssStt i 1Y T PedierstabOut &R eprefsablyyds dgastcabiont Oagfg,insore preferatdys adedso
about | |6 abouk70 g/@f stilt S0l drlH ckness and then held in this
conpressed state %/gtsi't.l ar el?rgffgglys?t?gagggva d%a@lygg %'#Zﬁscﬁw@ﬁ".y SRIPLIER A83arRRYF v
and for th&EWRAGRYAL Seight oh20mme of att leashabaitidopig, firbferabl! a ieueh ﬁobﬁ§§/§\! Moe 1S
e

estimated f on the polyneric foamin its coll apsed state .
when i cotrageoy o (ELRUE 1 Yp i Borelglersbiattarest whaw 541/ ara sepilier axed
stress val gerptign _hbsodaht eapadinf A rar iRight Of 360 ERF aLlBARBOLRS Qﬁ,e&?#éhﬁf Qfedsh®
foam The GERRNS),on res?urg%fgr col | apsed _F)ol ymeric foans of t g present
i nvention PeOREER Me Piefembly atdeast abops6 e/g,stifl mose prgferablyat desst apodtiSgig.about 7
to about 40 kPa. A detailed description of a procedure for estimating the
expansi on pressure of foans is set forth in the Test Methods section of

U. S. Patent 5,387,207. (5) Free Absorbent Capacity Another relevant
property of the high surface area polyneric foans useful in the present
invention is their free absorbent capacity. "Free absorbent capacity” (or
"FAC') is the total anount of test liquid (synthetic urine) which a given
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PC T/ 1.B99/ 04406 nost ot her foanms. The "expansion factor" for these foanms is
at | east about 4X) i.e. the thickness of the foamin its exp 23
at | east abd¥®9%/47004 nes the thickness of the foamin its coll ggﬁ&ggg
The col | apsed foans preferably have an expansion factor in the range o
from about 4X to about 15X, nore preferdbly from about ~X to about 10X. For
the purposes of the present invention. the relationship between expanded
and col | apsed thickness for conpressively dewatered foans can be
enpirically predlfcY®dnpthenaspeet S@I’dgevabﬂgben]umhtm of Hhecprasents mxgirosl@en be

t hi cknessco i.cknessexpanded i s

t he thi ckne&sﬂsa ?ag]&ﬁ??]dén% %g‘%%?gx%i?'ng pan J(Y g’?%?%w?bfﬂ?v %ﬂ%‘%’é‘é‘éﬁ’?%@@fmﬂt he
t hi ckness ofo ﬂSHeaPﬂb&mlisorphbrseifmleha\ps arlvadios Reighid) Gel Ve tb el Matbrfal'd Bfpacity at

wat er-to-oiFi & Bl re(gfu th I—lll Lr om whlt?h the foamis made. Thus, a typical
pol ymeri c Foam nade 1¥ent anaporionaliiciensy @ua given sicgpn heightjindetsrmiped by

woul d have avpr@dhctmlawpmphcalas&séimapaefty 8f the harbrial a@@ha? ‘ﬂﬁgmtd‘ &k”ess
8 tinmes the Cq{ﬁl&’a@&' t hi ckness of the foam The procedure
c

t he expansi G ony abserbent Gapacity ok thag matarial M zZeteherd presivied, hmde cmedhltmm of

U S. Patenty 0 7 wi sg n Deflection Arele
mechani cal fegg'?ﬁ?eg%%pf&e%e %rl?ﬂ\?&a@gggr ea nﬁl’elﬂ SP'a’gﬂ%atllfg@F?}lcaP%’q he

present i nvadeiodaightoftahtepst aQ@uteﬁglg; praferhbigiar lees(pbmdeoi 24 MbR, préferablghekest ned
by resistan def | ect i The, RTCD exhi bited by the
f oans her elﬁb%lmtsngag 'i? g’ﬁc{:'t%lgg r}?mﬁ %ﬁ'bt (&ﬁéé aHgD%‘l {lary absorption effigiencyat aheigl ¢ y
and struct uwfelZOfcntdsfen fcastaboed 2936 kprefihﬁlymhéﬁ@ﬂboﬂpﬁb% Usilll tfore pRfdrli at ast
det er mi ned q’\é @)o 8% %/mar ctgnposml on; b) the conditions unde V\}ﬁ
the foam i s*B81 ks "zaé e Hpey FrﬁP%’rbef‘h@e'@B?fp’V'@t*@hesSamﬂarpmrytmarabmbent)n
obt ai ned, sqe&didyi £ adetoy hiththofl &S RAG! abolt %%? ﬁr%uag) ¢ RR4 fbud ng?)(t G to
material e.g., & 1%9F s,

whi ch the pol is plasticized by resid
left int hePrF%gﬂYs%t rigAst ahout 4P 1ede apal 6sk eteﬁegablyr@t Izast Lebeitug0 g/g, aridea bapgiiery
surf ace ar esehid AMicibley bNEABRAIFIE M JFRIREL Sbdlh ShACREFREN '”"g”t 498, Lhe

pol ymeric foans shoul e suitably resis st
by forces estidgnere @reéqahln atifeast dboan®S%hile lstilll anatidr aspes e!ssalﬁuﬁbém%@ﬁﬁer fvpiam

chpacity urpves Soificy ST RUBER RIS R Feleht o FoSuap i el arrermiie
under the caboptr29gé mresﬂ)rekmbl)cmmedo i Maanéﬁ)bfe@é}alﬂf’"dbﬁﬁkb e ¥ndd cztphﬁ.dlser
of the absorbent a‘rﬁl cl es R@glﬁroggéal n the foam The CD eattibited by

pol yreric FORVRUINeLpieney At 4 G af 3t leagt abayt 68%, E’efetphb/rﬁt |‘43Ft@é10lb>70%,
det er mi ni ngstillore preferdblyodt 1&akt ol gpopduced in a sanple of saturated foam
held WD 99147090 -19 2 2 AUG 202 PCT/ 1B99/ 00406 under a certain confining
pressure for a s'ﬁé&f"f’?’e‘ﬁp‘i%rﬁféﬁea'?%F'@”’@Hébwqhbﬂlembefls|0|fﬂ§he presentiBvdmGicn fvdlk

carryi ng oWavé RirgatR@WtHiSH n r hel whilyt
Test Met hodsvse(;t ?ton yoflgHJ %alu%%bgﬂtg{mﬁ ﬁé%ht ngzﬂéf@g‘gﬁgﬁug}% a W*‘ﬁ%‘.ﬁ Wil |

pref er abl y BRbes;has g W@E)’Ysiﬂmﬂqfhahsoebeobmmvnglapnseswfdraf thé cﬁpnnarylearptlon
produces a i I o 0%.or, | ess n of the foam
structure V\%Eélrg?? cﬂigghygedr:l%ah\tétﬁﬂ at E{jth?so eﬁ%rd '?'F%Eregﬁ@%g ﬁ?%&b%‘&‘?’??s \M‘lf h
synt heti ¢ uUravee cimlary garmcswb&ammttoapmtg rat dro Gbighthne fh&MbodrTi 8 Tofy, pRketathne
strain prOd‘ﬁeadza‘t', q% rnglEJ)Ch cogeg%tl ons g be in the range fromabout 1 to
about 90% Trore BPEre i NPT Pisraly at 'ei“ta oWl 1§88 anshanoss praferably plouh PR BA8s abl v
from about a?ndta@neﬂhﬁﬂibs&@f){@n Rdigitlof BDIegst BbGtA 85 @R Moier ﬁ?@?eﬁbg% Ieist'a mﬁ‘Q@U{n 5%
(8) O her Properti eg of Pol ymeri c_ Foam Foam cel | pecial 'y cel

that are foHHERPrHPrefsEabha r“?aiﬁ APguiS O GRSt Pl’e@rﬁb&i ﬁlkngt aboit 6flease t hat

surrounds rel atively nononer-free water-phase droplets, will frequently be

substanti alllly SiRbhch® ofiti: ﬁ@ﬁ@ﬁmioﬁ@oﬁgZ—Rbé&?béﬁﬂ;lb_g gBLgr” of such spherical
cells is a comonly used paranmeter Tor chara 'mg foanms in general.
Since cells in ap&ei&itati@ MiiEriff upé?blymepﬁeée}r{ngqm \Mouge %%gorgv e rerléla t the O

approxi mately the same size, an avera sl 26,
di anet er) vﬁf¢$ﬂto*ﬂv@n0tberes4ﬁemﬁeded dethllnbnkber lofoné edﬁnddm&oarn&nﬁ\tﬁd kt@hh@ for

determ nin I f t eful techni que
however , ! gabgtgg‘ing%?hﬂ‘ﬁﬁn gmeebeel 'f‘stéﬁ g’ cﬁ' af%%ﬁ%‘%ﬁ?/ﬁfﬂ %drg'?'g'i“il{r?ﬂ @“W@aflgglgeﬁmnt
based on t lerotheopanicolyrie Ipesferiadenititidirerit Cth® SloriRe aBdorten{ A&Mb&AMR b8 in the form




The cell size measurenents given herein are based on the nunber average
cell size of the foamin its expanded state, e.g., as shown«zz Eag:‘ MmN
U. S. Patent Hq).w? 650, 222. The foans useful in accordance w pr esént
i nvention WPl ﬁ@f’er ably have a nunber average cell size of BEHIBII®O4GS n
or less, and typically from about 5 to_,?_bout 60 pin. "Foamdensity" (i.e.)
in grans of foam per cubic centineter of foamvolune in air) is specified

herein on a dry basis. The anount of absorbed water-sol ubl e residual

‘materials, 8.0 i . Laukd l.eft in the f f | e,
Crter n pi Chatieh SERLER, h5R0ORIE By o i chmb Red iy D AT bsrkots BB oo
i n cal cul atmatesiahtrg.exivdecesi-figmingatrsatbms pélymerdyohngetattice ymosRmentNGE Hefge

h , ot i bl e. | d mat er.i al h | sifi
oresont i n Pk ehber 38l Pusint €Blson St e e e Bondd amematy bt

contri but e (sggahydrogefomngatiserbbMeofyarpy. Nat eri al . Any suitable gravimetric
procedure that will provide a determ nation of mass of solid foam materi al

per unit vol uma.of Higesurficé K?éaq{\%r%nich%lmﬁ Fgg%gnaasure foam density. For
exanple. an AST M gravinetric procedure described nore fully in the Test
Met hods section Af indicated, Hiefe sdife MQ B A90 ] - X

Patent No. 5,387, 207, (ISyer légts al . )a i ssﬁdéé%\Feb?ﬁgﬁ{éricgg)g&ggégﬁéh§$‘sg@§éaw
met hod t hatSUgoR cBrackiep may bd upesras dkernsinayy detponritodthieomoragenbsdreem nealbegps ed

state, pol i foul ese .nvention hav basi s
density val)égg{sfo(grgigﬁg?f\g%%éy C’%'J?\@n%tggivpﬁ‘a ors;'ét'f’t'%abﬁﬂr&e trm?kﬂfag'r )wl'?’/'ﬁ tif#@‘"f“%mge
of from abeeefulnsthe primdrp storage hagriab(i.c pneddaitinhmAtertaie wivokitordkithle digniAbaut
0.19 g/cc, aB odrb“sr;r‘pst ref erabl ﬁ&tlﬁgm about 0..12 to about 0.17 g/cc. In their
expanded state, p8?’§7§dé¥ 2 psdhwil baye mapy sigjifar propertiss i feams haksare usedhdn t y
val ues in tchmbinange with bémdticabrdiveftsOiheted arth Qitaird 033 ;Qéﬁeﬁaesp{hgtf iRy from
about 0.013 to about 0.033 g/cc, Vertical wicking, i.e., liquid wcking in
a direct i ofeRIABEondhe spacHig embedimentdmayestion: da this egarddiaghe disdussigresfispedifince
attribute ffodm BRID¥ARE | s j e of this

i nvention, ver {B i (?al vvibgllgi%r)\gm?ﬁ%e {jlgl] mrcgﬁ'lE ?c?‘?%ig%yé%hgg}éé&% ! tlhf f 81 he
materi al , AlPEREEI3bsorbeny gomprinentapd dfose hebewsed in embimatide Withen dsinquic sbsbibetithe
hydr ogel - f i v r tic absorbent. Vertical

W ki g Sro0d SERRRRE My ROMRIE oPhaolR bR s BB RGP At mbBR et
liquid (e. dnyomsast mbeiecdifferentefpar rpraperties are/applicdble ddpekdifg Y thel éhilodihdik anNCe

of 5 cmthr v est. stui f foam of specifjed size. The vertical

wi cki ng prggéejsgg?‘gdelgcs" ph%%sctlé{ %gﬁe'f‘ﬁoﬁpg'ﬁlaé"rﬁﬁ‘@f’%(irl in the Test Methods

section of U S. TeaheekteMhigbsubfdde 0 polpmtri¢ FoalS ubePhlMRebifbredibsdribed SfefAd Of
[ useful in absorbent nenbers for absorbing urine, the

37C. To be Fﬁﬁec al. | ul r ‘

foans usef §f "KEPEYYCAhPIOPEHES AldRayHenesqstary tyneriaae pralysis anghg Bmyin Shegy frem/ c )
to a hei ghtrhed, ifsofafaé B fékh TOIsEd e AR forrh Bind the
preferred foam absorbents of St henh%r ésent oi nvgnt'gi]%*%&\?\fdcﬁ@éérﬁﬁg%@ uﬁ(ﬁde to
a hei ght ofhest.bysigal psopasty emeasuiemanss ovill 18 gpinduptesson Teesheetr formali.ewipeikit tg

absor bent q&gﬁ,g%' i fisils) TR : .of. test  |i qui er am
absorbent foamt ajt‘ I'S s'k)lel d V\f?ﬁifhﬂgé%ﬁ»‘?ﬂéﬁéeu} ;r{tu '?@.Hfh‘]'cg%(%{/e? dls)g%"@gé?i on
of the sampolymgrigmiod psocees, faosimilarafopie(iniserohs iofl chémicalecdmpoaition ki dige, Ve .
Such a det ] i I ener a| | e after the sanple has been allowed to
vertical | y%&m&%@l{’ 3%& t?aﬁﬁd "ttogL%%suf:g?ﬁ'ﬁlpFWﬁ‘fe(% MFxIng SYIPeASWEBEMP8 hour s) .

Li ke the verti cal ch' ng tes t.he vertical ,w cking absorbent capacity
test is described M MQMMQNH hods section of U S.
Patent No. 5,38 .ég7 &%er et S/I.), i ssued Feb. 7, i, 995, supra._ High
vertical w cki ng"&bSBHENTred PoNRIeric foams usefyh imaheghigh eapillanh suation; dermge
equi val ent absdrith0 mémttird | Smprisig Pbintdlic@ RBQFHRART (EAPARdldEBfoRhink! hehts.
Since the sheet form ofr t he fro_agns use%‘cul_ her e?n(fgpgggﬁdggfg%ggt EQSO o?‘?rer _
test and t ReIYMSPef theinsesentinvantipmare kaowwy incthel ant.hBarpiéwarfyepreforrad thams fier waim
fromthe fQLfB ; 1€ COJTRR the. ps ©of character.izing this

i nport ant par a@%@?'&@sﬁégfq gam;”%% gett ‘|§sse ‘)lta%\'/"érzﬁt% 7 8oy "Wf'f'%aﬁfg‘éﬂm(?ﬁ‘ﬁf} phasg y
sucti on foavaterimyil bmulsions hiebtas fiosendedesibedciantd.SnPalentiNd 5381207 and DS IPagRi

ermbod mont o S636 251" Oe Sy Be e B Vipaiiofnd Shich may be dselafone e
~S | .~. . combinatibni with aflostotic labsorbenil ark d86rfb3l 4d @€Mil ini co-pefiding U.S. Patent

~C 1:71B9~/ 00406 . . i . ( ~ 0l Zas SO y REoPne Bng
polyneric foamw | be in particle formand will be mxed with particles of
hydr ogel form ng pol ynmer to provide a blend. That is. while the foam may
initially be prepared in sheet form these sheets may be processed.to
provi de particles of foam which are then conbined with the hydrogelling
pol ynmer. As di scussed above.~the foans useful herein, and processes for
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-+ useful in th? §£e§ nt'dlc mmunic, ion\»r/]iﬁ'lla'{%ast ne adjace
‘wat er - sweft At epBI V%rs? géﬁhﬁ'l e of absorDbil ng' ?arge quantities of liquids.
- Such hydr ogel - f b 18id Ridn 6 bsingoenatkedyshkde goiawerici foanisare sufficiemly tadgopbilictthese

=~ cutting) chopping, etc.) of the desireﬂ
.particles may be prepared dBsHTYT%r o

. pol ymer,

a sheet of foam per theWachi ngs of these referenc foll
Peet—processSTi Ny the foamto provide particles (e.qg.,

D5 2002

verl zIl ng,

.'LI QUI DS"( P&G Case 705 | Foam particles may be prmr ed by first formng
p

di mension. Alternatively, foam
rﬁ'_se I'sion in the formof polymeric
m crobeads, © as described in U S’ Pasedt 5,658$4%7): I s5yed Augs” S, 1997 to
Li et al.)wa9ei41098. Patent 5,583, |62 'ilssued*Dec; *Ii 0; ‘- E99RGTHBEY0R06 3| .

the disclosure of each of which is ircor'porat’@4*Yy referénce *her'ein.

Speci fic enbodi ments for making pol yntr foam hydrogel -formi ng pol yner

bl ends are discussed in nore detail below Applicants have al so found that

t he high surface area foa when used as a_transport medi um for fluid

del i very t\®PHFatpeBEiid! Hed : ﬁxfé‘y"@ﬁhi bhalﬂ%ﬁ Eyoﬁprqeérg_‘"é‘sf W“E)ﬁdd él?*bs to

'~ provi éeghaﬁrmwﬁmw P00 WafiRiALSh NP&er caleneds2pady cblpbhdisy Us.t PaepsMOLi C
absorbent of the storage abgorbent nmenber. The pre-wetting fluid partially

fill's theApplipationi Selﬁdaﬁpdfg'ﬂﬂi- Hded Marghilfg 1938 be hePesMamis epal.t tided ar

compr &i ng BraRiar AT NG Fief Zuimsfiurhis? AcREPls LiEfbe) ey icbirbr 3R

. (ow wat er dilobitt lof ehéh O @NiEH s iiterpsrhied|bydefevdnBe agdinpr@peific prefepred Fbame

water loss and not mgrate out of thg,-foa .over tlﬁ. %}&%er cap be used as
a pre-wet OFSEP8d i ane 8 prdveldberre-pepdine APPHsRtoRe A AESRIIES b e R by
itsel f negigfolgeigier requirenents. B. Storaee Absorbent Menbers Conprisine
Gsnotic Absorbent and Hi ah Surface.Area Materials As indicated_above, in
@“ﬁp efrbodi nent .Polymeerist fopmgese fib Beseip eretthpseyiehsare felativaly ppesseshied | Ay meash wi | |
onpri se SOt i t ¢ w0 ogel 1 NG t

a9 roRRRRL AR or e fAPTR) GNPl R R ABRARE
body f | ui dslld oThehellosmmichaelatiety bpenicellddfoametrsctotes batzodierethdlar ¢pesings gh
surface area

terial wll be in the:f i a hi f ..
Ty ophi | T BTSBRgeF ar e Pt o B B o Prigi e SR st € a1 o

A; Y~ct i L3 wGtHin e foamisttuciiee. G 2002 WO 991 47090 PCT/ | B99/ 00406 useful in
preparing the storage absorbent nenbers of the present invention are high

surface area’ fiBessiclaiivelapeyellobloamishueiuien wilbecaerallp 816w redgiated coprgter
_oshpti c akgg RENTRAiTRMaID ellS Blnd NehiR&@ PyOh aPGralTBREr MbtudWd cosiRt A Ot D

absorbent polyners are preferred. As such, these nmaterial's are described in,
detail. 1.dimgrsicsally broehdebabIbe peands pbpgiymeric matetyanaking vrCbessoyRIGhed | n
one oot ef e ETBOCLIRN o &Gl 01 AR GuANSA A pRBHDRLENRN. { esrERRaL
invention wll conprise at | east .one rogel -torm ng absor bent pol yner

(al so ref dpamednateyiahwilhjaeaylehdt abovt 884 P6Lherrels in téyfdam grriicuire that arg aplsastnter s

i nvention | e a vard etnyce(hf wat er - i nsol ubl e) but

materials are _useful tn the high capillary. suction absorbent nenbers of the
prksent i rRFSRTLitn foapy tor ApgRrb 2ALsOHS ﬁ%}'ﬁ s@?%'@l’ﬁ“%é‘l"?’frﬁsr %‘Dth’ﬁ?%ﬂ HEMEF I so
comonly rehfdéedvdrOpific bhY¥EiRE0hYdRIHRizingOdurfaBiRE NP FOthe &Bim sirBdierel #ftey and
can include pol ysacchari des such ‘as carboxynet hyl starch, car bo%mst hyl -

cel | ul ose)palyrieriztion oy prvojsierted @pstwplymerizationi foam dreptnsaispracrdiren sas fisssribey | -
al cohol’, a%mcaqﬁl yvinyl ethers; cationic types such as polyvinyl pyridine,
pol yvi nyl norphdl i ni one, and N; N-di net hyl am noet hyl. or

-N, Ndi et hyl am nophepstentac whichtiese polgnenixt foans yiedhedrophalind chrhbe questiet by the

quaternary, sal ts thereof. Typi.call hydr ogel - f.orm n bsor bent I rs
useful in t Sesb?'b?@ﬁ‘f’"i H?{‘é‘ﬁtﬂ?‘ﬂ "“rqa%%e“ax‘nfﬁ .Cbl“f'@i @ %éﬁféﬁﬁ?gfquragn???onal
groups, Sugdhedisn SehsiciieChiBitdddby ande MoaMs taART Kealibimeinddd @xperim@halip susiigxanpl es
of polymers suitable for use herein include those which are prepared from
pol yner i zapfloeedugmwhere weightjuptakei af 2 deshlighichi ey SYBIBRFsyrine. iFmeasured foRa 33mBlfers .
include th [ ng: fad € | d j,deg,dyhat. t@i g at. . -
| east one gfa?h(g‘&ﬁ, '?1 (5’%‘%45#%‘5%qgfctgﬁ“%cga%F’Zecgf)éngﬁﬂpl\/&t;?;eéa's pg‘écithf ?cperl‘lg?s) t hese
nmononer s cdeschibedsielgentes dethil @nthe Tedt Mettods sectiomsily Sr Biterd SG8&7.00k yifr Eedimds and.

acid anhydrjdes, olefinically unsaturated suifonic acids, an 1 Xt ure
- t her eof . yA§’¥‘|‘:. GF"C%?FEH hé@BéH@?‘:)élaF‘Fé “ﬁéff'ﬁ&lé“ g\‘ PF9EM AUV EPgeAre ?‘iﬂ?ﬁﬂ%ﬁ“&%é‘@@em

pol ynmer i sefihir Gh lalihdsfn, (bRidaN\GITESTIRITS abtut 11580 REAR F9tdyhéW@ trhl preferably
Nonet hel ess) the selection of the optimal polyneric materi al enhance

[ ma
t he per f or framcabout2f} worbewt t5tdynes/cHt. ay ﬁ@ewiwetmCaﬁ’élﬁ‘bfétbé‘?fpmﬁ‘é’fdy%‘g?‘&s‘m’ﬁ t hat -
foll ows deggr:i r : ropgiki&s. of the absorbent polyners useful

her ei n. Thgge'hggguﬁgargg%gégg oél}l“dp%t ﬁ‘g int,erpretAMEm? SmE:Tati ons: rather,
they merely indicate the progression that has occurred Inthe absorbent

pol ymer art over the past several years. 2 2 AUG-~nn~ WO 99147090 B
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.o (w8 --~GYi "1 : ~Suesriru~' PAGE (::..gm. WO 99147090 ' : . ~
s. ...' _~4_ 3,661.875@P.S. Patent 4,076,663, U S\@Patent 4,093 776 US

atent 4738478 - - ~17r: -n-—-~-1.11.~ 111 :.:.92AUG

~: "t| ~B9~100406 Patent 4. 666 983) and U.S. Most pref erred ponrrer
materr aI s for use in naking jhe &yﬁgxﬁoeﬁl gZ orm ng absorbent pol yners are
sli'ghtly network crosslinke F Of pa.r‘ta arry .heau%t ral |-2‘ “bol yacryfic
aci ds and starch derivatives thereof' Wbst preﬁ‘ efatzly:,--the %'(’é%el formng.
absor bentWR8Y§¥ s conprise from abdut 50 t@*apsut. 95% ° pr’ out '
75% neutralized. slightly network crossr i nked, polyacrylic acid (| :

poly (sodl um acryl ate/acrylic aci d) ! - Net wor k crossl i nki ng renders the

pol yner 'substantially water-insoluble and, in part, deternines (the

absorptive ca and _extrac | e, poly ontent characteri.st f the
hydr ogel - formFl1 %lgg‘Brr"l)&lW‘sdlﬁF{‘iﬁE?'E‘“ ﬁ6§?§@¥ reRareddp b "Br°(§s°§|l

t hese pOI( D/é”retln‘éxﬁﬂ&dt) éﬂil rid &aWR! tkatC rug§r§ Lbatkdt itk aq%@iﬂll&u@f Qibﬁlﬁ'ﬁcshblbed in
greater detail in U atent 4.076,663. Wiile the hydro or m ng

absor bent'lqwél %?‘Pplsd phes étee@mwdnbrbserbed tigMRrs (ﬂle @mblmmgl‘l@owﬁsy"wlﬂur es -
of -pol YR m pr Er% tgeqel&vﬁgﬂe «’.ﬁtp p&r‘é‘?sﬁlét LOVB04 'b%gw FPllhee%ngplﬁiesi

m xt ures “OF "Siaf ch-acrylic acidrerart cop oI rrers an htly .networ
Crossii nlcelthpmll w‘r}aﬁemofoapﬁrztre alsluylvnebmmal |bgedpmityga¢lreyl«wacr aphasd ﬁwm the used

R L g i Ty R e

. cati on- exeRant. hXAEQDRIprdsbRl mxoabsaﬁbearyu@wm dewsteAdl, AbsO Bolgiehange
'hydrogel form ng absorbent pol ymer. Such m xed-bed ion- exchange

conposi t ifeams az e agelansedy erunenpandedstate) S, Pat ent Application Serial No. 09 .

?A%so;gEN]tl Lg‘i@ﬁ&ﬂ%ﬁ%&%@ l:l/ig &%"h@%ﬁé&@%&%ﬁ%&o TiEy %hél%ﬁdm

APPLI ED FEIRESSlﬂREEe)i b;'U;ciﬁ:prP.atoents s iirc thei pivtaBairiogtapiNef Figsf B lagd 4JefnUd:y 7,

é%?/goghﬁ’s al\‘lllﬁ?tslln‘g P&G K 6%7&&‘“??} {Rt s%lf@% EF %TEE%}E%ET it UNDER “

+** AN APPLI| HbarP REfistbi¥d. pspecisity vluhéi cdﬂqjamdttoﬁméxpﬁﬁieddﬂPse’bamlstMres‘ shoofdn. ;

filed Janyary 7, 1998 by Ashraf, et al 69 ed " AB ORBENT
POLYMER cméwe%@ PR BT A eoréﬁPogrfeAp ey egz Nrrﬁé're E&l\%
PRESSURE v of Wi akk ArbBdyGRIRE Yool iRpstdriroarl/ Ehlcklte RdviTheen fakiéiied G srblngmtr e of

each. of which is incorporated herein by reference.” The hydrogel -form ng
absor bent(ltgengtad that thedeams depictechia the 232 paterinyra it shast form: Andiscussedibelow, shape

and/ or ”Dml}%i%?’ invsﬁéﬁ'folg\ QYeellseﬁh%Qﬁ\ rf@?&fﬂé&%&ﬁléﬁ?‘tﬁéf&é%#ﬂ%é iR- the

form. of part es t O not ave a ce ratio of reatest dinension to .
smal I est phrunwhed form (wbemycambined with an osmotic absorbent.) The cellular structure of another

‘HIPE-derived foam (in its expanded state) useful herein is depicted in Flgures 3 and 4 herein.
" The preparation of thls particular foam and related foams are descrlbed herein in Examples 2
. ) through 4. and these very high surface area foams are described in more detail in co-pending
U.S. Patent Application Serial No. O‘llo'/l 429 , filed March 13. 1998 by T. A. DesMarais -
titled “HIGH SUCTION POLYMERIC FOAM MATERIALS” (P&G Case 7052) and co-pending U.S.
Patent Application Serial No. 02101_4 41§ . filed March 13, 1998 by T. A. DesMarais et al.
.- lltled “ABSORBENT MATERIALS FOR DISTRIBUTING AQUEOUS LIQUIDS (P&G Case 7051), the
disclosure of each of which is incorporated by reference herein. _

Following compression and/or thermal drying/vacuum dewatenng. the collapsed .
polymenc foam may reexpand when wetted with aqueous liquids. Surprisingly, these ‘
polymeric foams remain in this collapsed. or unexpanded, state for significant peri'ods of time,
e.g2., up to at least about | yea.r.' The ability of these polymeric foams to remain i'n,this
collapsed/unexpanded state is belielied to be due to capillary forces. and in particular the
capillary pressures developed within the foam structure. As used herein. "capillary pressures"

refers to the pressure dtfferentral across the llqmd/arr interface due -to the curvature of
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granul.es. pulverulents, interparticle aggregates, I nt erparticl e cr ossl i nked
aggregates, and the like) and can be in the formof 'fibers. % 56 20082s.
foanms. flake¥0asaroode |ike. The hydrogel ~M'JCE~ SHEET WO 984440900 508° 2
2 AU G ~n~~ PCT/I B99/00406 form ng absorbent polymers can al so conprise

m xtures with low | evels of one or noreladditives) such as for exanple
powdered silica, surfactants, glue, binders) and the |ike. The conponents
in this mxture can be physi cally and/or chenmical | y associated in a form
such that tRENSHIMGGET the pRmdW gonfoky efithe pmﬁpmrtbﬂfoamnCISéth(Ehatteqee "Absorbency,"

non- hydr ogelrafif& %,meggc]ygggolgggl\;o\ \56 23% readi |y physically separable.
The hydroge -1 0r Cﬁ He essentially non-porous
(i.e., no inter nalftepcnmxsedsm)m md/dia!vlc&maub@tr@mablﬁim bW REriR toQO;{ch'inl:w(e i@,
partlcles a |ze is defined as the di nension

rticle
det er m ned E" espo e”§ 3}‘?%{1"{/% al waterdt a‘f"&ﬁ’“déﬁhﬁ‘blt@ Wﬁerpfsfrhwdr@u@ ashrgiatdds
retai ned on ahlth; an Hadrak J@aﬂﬂn ni, N
(e.g., No. W5 Uesyécsoégr%ltpes Alrt gr nat eﬁ?ﬁégu%éﬁ‘g%éz‘feg Qf{%%geﬂsa?g%?%ﬁ@
have a si zeth§rfeamerMhisHasdurl ovaier dpssistsd by tharmydraied salltsatns peleved td hd’eﬁugblllary
sieve with n eve. 00 m cron
Open| ngs ( ezré@sums %B % rgﬁﬁmgrl%ﬁa;ﬁgcgf %Iﬁl%% e(g}lgesg%& "&ﬁ'ﬁ\[‘%agﬁ)o t}? present
consi dered isetigpean hp\aﬁ tesidhal wsatgrecdneneahat 5643t abulit 439 ppiealINFord abeit ld Gl €
that passes, m cr.on o eni ngs .is consi dered to have
a size less t%oﬂgm %(%/%emh? ﬁg'erf%aé'%wg‘ﬁ'blftﬁﬁdﬁé?'f‘ E'f‘té’og‘?’%“Scﬁf73oF (29N awddpoe of
hydr ogel f or relatige absithe mequnﬂdwasuapswwyﬁaleas fdatsdRld &@Quﬁ%&é}%%ﬁt% bE erS' z€

t hat d|V|de f mass basis, i.e., one-half o
" sanpl e by V\%°§E§‘°\ﬁgfq¥3ﬁé V‘ée'ﬁféfr"?g@ 8a8; 7o | ess than the mass nedian SI ze

and one-hal f of nhreys garRmeemiok | thdl@VRads H@rthéxp &‘?aﬁ 'tﬁﬁﬂg%ﬁa %xﬁgerz;tpr?n If{)]ee Tmass

medi an size. A standard particle-size plott
cunul ati ve UGICERHS themidpatnt of the trangition beé\h/@ensm‘rplhsv red nibbery seaesof thepshatdr.

br oban 1t of S F i £ hikfie Ol the BB AhE 0 VRl Be Serdesions biar f ol s | ze
when the 50%1433@@@:.@ proes torfoicturer Sweh foank 41 tws\eam/um DRANIMNS ttbcRedoS. A
St andard Te | ese ods for de article sizes of the
hydr ogel - fotrmr.'n ng ?bs%ar% & F" 06 erLBWPh B‘é“r"f’l’%"%‘g g‘l Wgﬁ&'r%légﬁ‘telpﬁb’d‘ef aftay. S,
Patent 5, 06“-3"2@939@@&’@“"“ thetcoilihps):d stafeSOe Prol&riged Bériodd. The A8stred c¥RbiRktidnSof

i ncor por at equcq'%mcﬁference Forf.qpﬂ)&tl cl eﬁ of.  hydrogel -form ng absor bent

pol ymers use RREETY e SBIfIGaHY ceng a"f’h@’“ﬂié‘?"ﬁ erpigplly; necesgitatesr al fhigly

range in sisecfiveommgdiondmé QHE 16288 % YhiBve AREE e? from about 20
to about 1000 ~t The mass '(r)r%lgléigan partl% |l e svleze Wld r@%@ﬁgﬁaﬁy be from

about 20 to aboutorfes ysei infhe aresans frventiny theTgrshouid be a5lbw~itsmo!;sdnlals0)wngl 000
Pm and eveg erBandaf aka f ut 0,.~tm

rel atively high concentr aP !laglr?sgt&%tﬂbﬁqb Jgf)%ée%ﬁ}ggt ’?’°°°B‘V‘%3¥e ojnefff are
hydr ogel f ofetcisd anmyeht Qﬁel?wﬂbbltmrovaiescomcsﬂondmgl homopdigmers davibe Rivergghers of

the presenty, rb\ég,m-d Bthat b ert.ies of the absorbent, pol yner may
be relevant. sucu%1 t‘r’f% hﬁ% n‘g{g{rﬁ(’?& #ovp g""ﬁﬁ)“%%@%‘?%@?“'%
PCT/ 1 B99/ ommom esan abes lmgyr hiamemuia bé pmr aechfrquthDrIgpef tth&ﬁorﬁ@légéds bed
by U. S Patfoﬁé)o "\’Q' S5, 262, Gsi4 %F h g’ 1996 to Gol dman et al. and
U S. Patent NoT ab8b°3%s Spekifls yFé‘b asy eefgf@?"c{ Hacgiedripolegous seriest gfealkyl
di scl osur e afylftaoh methavdylathhérfopolfifrd Ravd £ Ghikivnune TE € ACRathCleEith of B- hods
for Maki ng The bgy c hydrogel -form ng absorbent po?yrrer gan ﬁée i‘oor rﬁgg{m‘
any conv ent YRS By contrast the minimum Tg of the copolymers of the present invention occurs at a
chain length of about 12 carbon atoms. (While the alkyl substituted styrene monomers can be
used in place of the alkyl acrylates and methacrylates, their availability is currently extremely
limited).
The shape of the glass transition region of the polymer can also be important, i.e.,
Wwhether it is narrow or broad as a function of temperature. This glass transition region shape

is particularly relevant where the in-use temperature ( usually ambient or body temperature) of



~including es

manner. Typical and preferred processes for producing these polymers are
described in U S. Reissue Patent 32,649 (Brandt et al.), |ss§ Ablfi 19009,
| 988, U.S. vﬁirg %t 4. 666, 983 (Tsubakr moto et al.), issued May 19, 1987) and
U. S. Patent ¥ §9Q)0I (Tsubakimoto et al.), issued Novenber 25 T/IB9860406! |
of which are incorporated by reference., Preferred net hods for form ng the

-basi ¢ hydrogel -form ng absor bent pol ymlfr are those invol ving agueous

solution or other solution polynerization mnet hods As described in the

above-r ef e, ssge 32 ous sol ution
pol ymer i za{rE ?’?'H’yo?\?‘es‘?%ﬁ thgeg[lgof Hor e Hl?ﬁoﬁs E LRI [ERI9P £ap gneasirany out

pol yner i zatnramplet€hmnsitjore ouin- usemﬁpemum Xﬂ'yﬁléhlllyslftﬂmﬁﬁa,ﬁmah 8¢ [n@mplBte at the
pol ymeri zat i Q0 condi tlffogf?%[gf’}é((:h are syufficient to produce in.the m xture,

subst ant i al'Ty° V&L B2 meg, Wil] iYidencrs BlRaleK rigi Y sandnkdld bp desy mresilienthe
mass of pod:gmfserfyprmé tRadsitibN &NcdMtpleted uemeznﬁ@s@%enfﬁa%}?@dmwthfe%'Mé}% y' dual
particles. re s ecifically, the aqueous sol ution polynerization ret hod

for product™ "tfﬂ% ’rfﬁ%ﬁ"&@’effm‘l* BYMRTEFioayEhenefted wish gqnepusdopupisi &eeordnhgly, it is

pr epar at i ogesPibi@fd jch.to rr

pol yrreri zat i on. G\?ﬂlg% gﬂrﬁrﬁ e%? ttgéag}ema{h(trogg’gtt%agﬂ% &egﬁpé’fﬂée ‘36? GC eve
gr oup- cont‘éF Apsirgd msebanical progerties. | Gedeally, ithe prefemel i e Tf oft the polymer be at

hydr ogel - ben ner to be rod The reacti on m xture

will gener a{%&&tﬁrgf(r’ose h’bﬁ?]ttl'%lﬁ’ousﬁa{f"f‘ge'ﬂg’emé g 8 8pd theevigthrrfithe transitionher

conponent regioh laee derised from G&CIbssot@nanxwrt@mEé?ﬁWe' AR @orﬁ‘%tm&lﬁr Pc?w Shicdlki ng
orm ng

agent. Netwo l'inkin ents useful 1n formng the dr oge

absor bent %’S{yfl'ﬁébgii)c@fz?ﬂ' g‘et‘g ag jeschbest inthe Tastaeth SGFt@nd@fs'érsr Batentj No.ror e
detail in 3,6802bpve-referenced U S. Reissue Patent 32.649, U. S. Patent
4,666,983, and U.S. Patent 4,625, 001. The network crosslinking agent wl|

general ly be presgpy |w@QeH§E§@%nrmgﬁlr on m xture in an anount of from

about 0.001 nole percent to abou percent based on the total noles

of mononer preserd nipMsdrite AGHEAYS gout 2 s

wei ght, based on 10% parts b swg eﬂl &F{S%ﬁmqn%lﬁ%"rrgar“% kﬁ bg FﬁCBH%ﬁO'"émonent
of the aqufdheir Y"é’&%ﬁlrheﬂg mm‘ncurklgmmeaﬁes “YHEHBe TiedVHSH Hefht bteX % is the

| ud h di t d
amron um RS SR X A R PR B33 Bt Bilbesbamn v bigavane

per oxi de, ofumpnrarityds dEeVESHA®S90%, euhbﬁghr i fiticiple i may BELARNARLE, TR hbA'Y
saodi um percarbonate, and the tike.

butyl per at sodi u tate,

Ot her opt i brg‘%%?uc'ﬁi "ﬁeaﬂ"rﬁlr?@p %‘8@? Vp2eftisved &5 08 PEYYY B‘Q!S‘,"DGIFOSXF@E}HTYGn%fnﬂlS of

the agueousveneast it oiill & ¥bws t6 BAPKING ih iR AAHAQHS sIRBR R JhiGe Gfl-.s TBORNY' S
ssential unsaturated acidi ¢ functiona

ter n% t he
gr oup- contAP W?shé' RS the survg qbtainedoing plshef e2peeinn vs. Meight. nBhe sinplespolritc or

sul foni c aewdvirkeetd W{)r‘a&tic‘ﬁﬁp@ﬁt AFlcbmpdtiBn ?cﬂl{ﬁé)fﬁmg ??e%l WRRidT P8t eHEs Sedasd

subj ected to polynerization conditions whi re sufticient to 'rs(S%ﬁ?&e in
the mixt ur‘réhegubetf%m AE |ty bacused in porabination, withian werhetic- msedbleabkle foams will

hydr ogel - i nke The

pol yneri za |l§)gr|1@g‘3ﬁ%|§f|&ﬁﬁ%gﬂeé(gﬁyo sc\lljt\@esaetc? Pwszi?ﬁr‘b PEf ‘E’gﬁy at astt AROW AP ce
above-r ef @nersné@hqmapefﬂrdﬂy Suleinst pb)dmynﬁercnz afiil mrcﬂedrdhlmile@emr,atd Ymiagyol ve
heating (t ues) pol yeri zation tenperature

C tion techni
from about® ng reaﬁgeftelfagf ‘Iﬁdeasﬁﬁg Irﬁ%e‘f'%ra Pffap}"d?ﬁf&ﬁ?ﬂj?%!mﬁﬂc Sormpt useddn

Pol yner i zabmbmatandith a® 0smotitedsorbblitGhili e 20095 SUHEH spﬁi:h QABout29 & bboult S0
mai nt ai ned can al sp include) for exanple) subjecting the reaction m xture,

or porti o8 {HEs Bpfeally 6’°Hh§b°(‘;'bm/@rﬂq06h%? C'ﬂomﬁﬁedyplﬁﬁimfm;m about i76 o alaut 901t i ng
irradi ati Qm, sfftHdra ol egtro netic

radi ation ares al ter ﬁ’té"tiﬁéeye ﬁ?ohﬁiglggﬁgrg%ﬁca ?(f/l}r'(r%r |\§g re?élecf ko ﬁomna[ﬁag a"’ﬂ‘?&“ acid
functi onald Qj'reétawoorsmpheamydaemgehseﬁbnlm ﬁogm 3H bavearfi0%pUHBHEST af lREsTRBLULBO t he
aqueous r I | so ref er ut r I i zed. Neut raI i zation
can be ca‘r%?féch ﬁrveg%ya%cgtn enti ?\'}ilpr 'ﬁh‘ér t {935k P@s‘iﬂ ¢ Typigglly, avhen
about 25 rmécEalpm:r dmnﬂbqulﬁml: foaine will had algbys WHSHeR Fhon it 66@0 BUuE 9B RRCENt
of the total nnnomzr utilized to formthe polyner being acid

gr oup- cont™"hiXPF2 rﬁ’(?ﬁb?b:?“i Pt about ey ﬂl"i ‘B@'& typieahly fromm phout 80 8¢ abput 90 on.
Such salt<mprm ng rations include, for exanple. alkali netals, anmonium
substituted amoni um and amines as discussed in further detail in the
above-references U S. Reissue Patent 32,649. While it is preferred that the
particul ate versions of hydrogel -form ng absorbent polynmer be manufactured
usi ng an aqueous sol ution polynerization process, it is also possible to
carry out the polynmerization process using nufti-phase polynerization
processing techni ques such as inverse enul sion polynerization or inverse
suspensron polynerrzatron procedures In the |nverse enulsron

i ————a - — —_ — . o -, = M e e e




Any material having sufficient capillary sorption absorbent capacity when
used in conbination with the hydrogel -form ng absorbent pol
osnoti c abwordeamgoow | | be useful in the stor age absor bent rrelg@,e [5boR 4Ot6
present invention. In this regard) the term "high surface area nateri
refers to any material that itself (i.18.) as measured w thout the osnDtrc
absorbent or any other optional material that nmakes up the storage
absor bent nenber) exhibits one or nore of the following capillary sorption
absor bent capacThei é’tffere(n&e) irAtlmeapt)%I WHSHselpdsi fon fadmoukdnin ©ede awiot ant@iéena
hei ght of of .at, | east preferably at |east about 8 g/g,
more pref ePhSDBﬁV‘eats i dug f’”'&ﬁ%’éﬂtw Lﬂ? fg?‘g“‘g("f hep the foam; if uggdyin sombination vilsan bent
capacity ajsmatidebsgffenQlthe/StihdRy Benctht ptRaRl b@lt}ﬁé"foa%t g/ t& hlrEH ﬂrﬁ(z@%% Wich €ast
about 5 glg) nore preferably at Least about 7 g/g; (I capl I T"ary
‘sorption &B8EPREH Qafdcuepnsepagity af Ypmemberl SThatm thé f«atn fuections prbwartly 2s g/ g,
pr ef er abl t.a out 4

Ya tRdnspPARLdiBRAHL 1i 1 cgncgéa)vegl%?%eo&s 0?1[: QQJO{I‘.]C& angab G850 rbﬁn ca cxgocgj Fﬁ% on

still nmore preferably at st ab
absor bent feamacifispcandary lhnemgdmtce ofn con@asp »#‘hehl the foaMds WBdQ&héTtOﬂOst also have

PCT/ 1 B99/ | f bl |
about 2 QQ%%am a%sc?r %) %‘F'W %tcofngg'%%te E"t 'aé‘ éj%smg"tni?ﬁ%raﬁﬁ'r%w éeéfbgggéjl y at

| east abowsmﬁmgitgorbbm (bm&um@eﬁﬁhWVHSHhﬁa heghreSoflabsdptRnedapatityRL erial wil |
be fibrous (hergafte erred to_as "high surface area fibers") in
character, so as* ‘Be‘bPég‘i"d'@“é“'f"?&)?%sv i describedo insdegait in she \FeainMethots ned
With the hygioRBeiowt HyThditatdh SRERIAL h@P%uYﬁ@é are{ p(%rngrfc St h%a&’i e 16 *?&‘rﬂt -
These materials are described in detail bel ow ternative

parti cul arthgn spmpined ayjthethp eamatin absotbiet. ﬂi)‘kthB&Hflamaa!r@apmthe emreslpowduhg be
an open-c r C I e eferred. to as "high
surface a?leiarﬁq?) Sgér/rcgrfrg@m dé i %nﬁ%ﬁlgg&ﬂ% Pﬁ/ Q{/ﬁq%(t) y{r?%r dff)%equ t()
These mat dartigles (ar éeaﬂe)sdurmgettte ipalydetizition eivoaess, al-kngha:sfmarhaxaﬁ berfoandd ned S
useful in vent i de those that are naturally occurring
(rodified Sh%?suﬁlrrggg%m&és f% \?\)r@l/ﬂ \r)ggﬂsynt hetically made fibers. The high
surface area fibers have surface areas nuch greater than fibers typically
used in absorbent articles, such as wood pulp fibers. The high surface area
fibers used in the present invention will desirably be hydrophilic. As used
herein, the term "hydrophilic" describes fibers, or surfaces of fibers,
that are wettable by aqueous |iquids (e.g., aqueous body |iquids) deposited
on these fibers. Hydrophiiicity and wettability are typically defined in
terms of contact angle and the surface tension of the liquids and solids
involved. This is discussed in detail in the Arerican Chem cal Society
publication entitled Contact Angle) Wetrability and Adhesion, edited by
Robert F. Gould (Copyright 1964). A fiber, or surface of a fiber, is said
to be wetted by a liquid (i.e., hydrophilic) when either the contact angle
between the liquid and the fiber, or its surface, is |l ess than 90, or when
the liquid tends to spread spontaneously across the surface of the fiber,
both conditions normally co-existing. Conversely, a fiber or surface is
considered to be hydrophobic if the contact angle is greater than 90 and
the liquid does not spread spontaneously across the surface of the fiber.
The hydrophilic character of the fibers useful herein may be inherent in
the fibers, or the fibers nmay be naturally hydrophobic fibers that are
treated to render them hydrophilic. Materials and nethods for providing
hydrophilic character to naturally hydrophobic fibers are well known. High
surface area fibers useful herein will have capillary suction specific
surface areas in the sane range as the polyneric foans described above.
Typi cal Iy, however, high surface area fibers are characterized in terns of
BET surface area. Hi gh surface area fibers useful herein include glass

m crofi bers such as, for exanple. glass wool available from Evanite Fi ber
Coop. (Corvallis, OR). dass mcrofibers useful herein will typically have
fi ber dianmeters of not nore than about 0.8 p.m nore typically from 2 2
AUG 2002 WD 991 47090 PCTI |1 B99/ 00406 _31 about 0. i pmto about 0.7 Vim
These microfibers w |l have surface areas of at |east about 2 nRlg,
preferably at |east about 3 m-/g. Typically, the surface area of gl ass
mcrofibers will be fromabout 2 n2/g to about 15 m-/g. Representative
glass mcrofibers for use herein are those avail able from Evanite Fi ber
Corp. as type 104 glass fibers, which have a nom nal fiber dianeter of
about 0.5 Vim These glass microfibers have a cal cul ated surface area of
about 3.1 nRlg. Another type of high surface area fibers useful herein are
t|br||Iated ceIIquse acetate frbers These frbers (referred to herernras
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V. Qther Storage Absorbent Menber Materials and Properties égcﬁl‘gﬂgogz
capillary suction absorbent capacity storage absorbent nenbe

-present i n¥APEMW% unction as |iquid storage nembers in the abEDIBG4060T €.
The principle function of such liquid storage nenbers is to absorb the

di scharged body Liquid either directly!®r from other absorbent nenbers
(e.g.) liquid acquisition/distribution nmenbers), and then retain such

| i qui d, even when ézbj ctﬁad 0, Bressut es ormal |y encountered as a result
of the wearer's no ‘WRMW& el L ood, however, that such
absor bent nenbeég .F?;Eerﬁ.eéve f uncti ons, i:)t,her than |iquid storage. 2 2 AU
G 2002 WO 99/ 4700 ePeerhignsefase Atsa masiafsin genszal havaskean fessribedunderanszaf thpinot i ¢

absor bent bfpimdarpﬁdheab_edmmEa@&inhmrmgﬁéumwﬂrwp@@ﬁ&fc%nﬂﬁs BRRY HEkinQhayOt NET
osnmotic absorbent contained in the storage absorbent nenber nay vary -

si gni fi cantisg be pesexibrarinaras of heir capiamitskation spectfic susfacst drea losaftdrantermiito vary
t hr oughout ,an®&dacan ) nber. may .have reqi ons. of

rel ativel yaﬁi%#esr% gﬁrgrag{rgf FS%?@/EE%{)%%L%S% itg&é‘ ls"(()i'r 3 f'g‘%c‘fﬂgécﬁtgfeéﬁ%&fs.

W t hout wi ghiymgri¢ netiverkifommiol bpartihdarfyam pér unit nixed dfakieblik R nberidli(pdlymien
anount of Qtl rt\urslurftacq rea Jérat eri zill m'x%d (\Qn t,@ t he hydrogel -formng .

pol ymer or SETREF BaRER Rlusplisy sdval materialy) Corilary sucusns spetifig murfecs aea i
fill the i gétermsihéd ot by pRaREeRRAYBE M R¥INAARkS OhEIAG AREEY BRREnRG! F TR
particles or, other osnotic absorbent to a significant degree in the dry and

wet st at e, PE¥MSE apd Ithus,? ey ©h grantifyine thriptehameunt af eplidygurfaed provided guithe | ow
to the hyde@fherivOikth B BRSRAT I pattl; ed. e ' ts
where the os m)t? c absor ben?gitgﬁir}%flfﬁéyﬁﬁ r%a%'?’pggﬁirg?%gg{eﬁé%r ﬁﬁ)rrfgmg%g{;?@ent
pol ynmer) i Rhasesaesizingnby forms uwshid dereina CSBPA iirmeasured em a skegt of the foaamninajnsnivbent

menber, th [ . r | - f.or m ng absaor.bent | ymer

rel ative tgv@ﬁg&ggh%%gg?w é‘hc?g %’?’nﬁv}%}r{g’ﬁgﬁ%ﬁ% M Age 8?583??{" 'BB'F%‘EH and
any ot her conpoddaCSS§A.f.a fohmbieparticplatiy radevant foosiesher @ieCfohmt WAL pravide pieesent
in the regieon. Eontabni ng t he hydr%(f;el form nﬁi EOl érrer is used. Wth this in
mind, the COYBERCPRIVATYPUGHON 108 RS T BIFRRTING, SiT2RE) 2BIERSAL B1mbSEs| Ofntbe sPressnty

gi ven regi vemionanTRDSO bbcalse tHeNdapillaBl plekfi@rePdeRPEd WRHANIHeORamAArRRIrd s

| east about 50% at | east_ about 60% at |east about 70% at |east about

80% or at PToggRrnal ot copbgrysyctioprsascifierugiace yea.t eaddisionr the GiSSEA i exlevant
(Simlar r mﬁe‘ihéﬂ‘ahéqué’tgQﬁﬁ(lléﬁ‘?‘ﬁfe@su?élcb}@@éveﬁﬁép&h}ﬁn @stgzgﬁg ctbre 1SRRG )
Notwi t hst andi ng the fact that regions of ah storage absorbent nenber may
conpri se rEpligphadettase ityHvesiod oxitht aquequs diquigs. Mpsimigeiotheo factong suchsotheefoam
pol ymer or d%h?%n@%&iﬂe&foﬁ tﬂgﬁﬂrng QFAstme&E thdlfis a9 asSHE fc%%%fb‘a{sexﬁcr%te§ .r(cln'aI IS
fibrous in nature, the nmenper w |l conprise, on an aggregate basrs (i.e
total wei gHecressed)i the capillanc pressusawithineths fose dtructureeaiie inctéasésd@a deyreades)
total wei gElto &r‘i mg absorbent nenber X 100%, at |east about 25% by wei ght,
of the hig QurPace”area fibers. A lower linmt of about 25%fibers is

bel i eved necess&biypurposesgfahé preseat MCaRDRACISIAR deRfhiInEd bEmeadatihg Belanfoud | ON
to the absoht:)%g n&ﬁ er. Preferably the storage absorbent nenbers w ||

conprise af : rof 8doy sb’f“\ﬁéf’ljw_ﬂ‘,“qH’iS‘r(é-gpFE?E‘P'&UF‘W&&CC‘F&&QW%&W 35%
by wei ght, samiplé B€ alknBWn Shisé aRE dRihSiohd. AT Setailb RieC@ipti¥n ofRudPs Prdiedire rfglnber
of the present invention will conprise, on an aggr ggate basi s, from about
25 to aboufietouwiping foamesngeific syrfce atepis sshlfarth in tem csb ilsthoge sectiombbHUtS. £aBAML by
wei ght, st klk7B®7 GhickRd 35 to about 80% by weight, high
surface area f'?gfer S. s %gAZrL%E}Q%B%%%Q% 99/ 47090 ~ PCT/1B99/00406 -3,t. In
t hose enbodi nentTde vélapsedtpotynierig floamsrdf Aloeepresestainvantion uselfulas absorbents drdithose

osnotic abggr bent i Q ric.to he sor mepbers w ||

pr ef er abl yﬁlég)ﬁgf iasdescsg?\ ﬁé’géggﬁh%ll 'ﬁ% T c‘{i&i @‘ﬁ%%gg‘ﬁ IS, the ganeg fom gy <) |
pol ymeri ¢ Beaaboutl3lemaR] preferablyofraif 8boied Yo tdwt | EveleSmed: pRALABI Fiom 462813 10
relative to the ampunt of high surface area fibers discussed above, is due
to vari ous3foutddm/e.i feamehauing sHeh\ESSPA waluescmithiexpanded (statroddnsities of fiem f act
that the f ' t
overal I aboah 08 (TREE 0B yer) Rl ffalt” FoBetr WTBGLNAR SAMAL Wb S,
pr ef er abl yabsorheni sapacity. | lapigd-resalining  and djquisdywicking hdr, diswibetign ehamadissicatfod east

b I S% j i L. pr.ef | v. | b 0% b i ght,
ol yror i o b Rt uhhe, T BOROE (BUANek g e CRRERE Y oL

fromabout 1 to about 98% by weight, nore typically fromabout 10 to about
90% by weight, stilt nore typically fromabout 15 to about 85% by weight,
and still nore typically fromabout 20 to about 80% by weight, of the
polynmeric foam material. As discussed above, these weight ranges are based
on the aggregate weights of the respective materials in the storage
absorbent nenber; it is recognized that regions of the storage absorbent
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Optional thernoplastic materials useful herein can be in any of a variety
of forms including particulates. fibers, or combinations of

and fibers. wowi#pl astic fibers are a particularly preferr @ﬁ%
of their ability to form nunerous bond sites. Suitable therrmp

materials can be made from any thernoplijastic polyner that can be nelted at
WO 99/47090 -36 2 2. AUK ~nn~ PCT/1 B99/00406 tenperatures that wll not
extensively danage the nmaterials that conprise absorbent menber.

Pr ef er abl y, capifieryngetssirg go [keép1the Gbarh hih 8 cbh@rséﬂ)mh@kghﬁ&d TRtChdidwettkd With SudteSSs
t han about |190C, _and preferably between about 75C and about 175C. |n any
event, the %?‘t“?ﬁ@“ int of this thernoplastic material should be no | ower
than t he tenperature at whi ch the t her mal | bonded absorbent structures,
when used in absor fBnt Capitlary|Paessuray and|Fotces Within Fee e The nelting point

of the thernoplastic nateri aI IS typ| cally no Iower t han about 50C. The
thernopl astic nedefiseussed abave.ifar partiedlaiy pretrhttcwlhesahbmcaﬁmrc: fohtbgris thedan be

made from C udi n | ef i ng such
as pol yet h)a/cIO‘e/l%;eSbfthteq"’e E’%ﬁk@? e@ﬁ& depglfﬁ/opy e"nlehe(%Io t ugr YPe&% Sﬁ'@él%et ers,
pol yvi nyl dorseaexertedon Qleterayﬂm/lenqder\ameﬂmms oﬂdie}édlnﬁ:}éhsed bbl@h’lledeln other words,

poi yvi nyl i oride acr | yam des am des

pol ystyr encejlge 486 P%?r%tswé?d@%esg t 'Efﬁbﬁ\?ﬁgﬁ”s‘%%ﬂ%mye'?}f"eﬁ'ﬁgmf‘b?"éﬂﬂt"ﬁ& bythen as
vinyl chi ordodéivhiliig fer6etadrRd banfe E&tﬁpr&dsl‘cﬁpolgﬁ&loofoﬁlfn% x?glets h@"'%ﬂ% Pad.C
bi nder fiber is PLEXAFIL pol yethyl ene m crofibers (ma by DuPont at are
al so availl a"Bleeelasé'ca'i?c‘a‘G@Ut‘e"E‘e%ybPErl?ﬂ’YWiet'ﬁ fogus can ba ngmetem fyemsst@sﬂ-slraunder
t.he traden ihehisYHAYK hgﬁﬁdﬁ B

desired chzétxrgecrt eerl stics tﬁ@%ﬁﬁ]g&} esu Esl ng 't b;sré?qqﬁ %boggondgg@bsorsb%rn%mal
menber, suisxayided thieknesspingsthien hetdt wr thisl @ompncsbaddﬁathyumbpheuaml ftiebevalué hat
haven. bee h actant-treate ca-treated
t her mopl as'?Tl1 %Egg%e)r(gg PVH e%‘dffr%gﬁt p?%c’seg it plgsenbglplwpgﬂpﬁgelasxa%ﬁreé§value

pol yet hyl eneesimapa| fyqm opysh.eemaqntqomt ghacpotyhiens foapoinjia Eolised gk YWhkiy inSdvatact

p0|yurethane and the like. The s ce of the hydrophobic thernoplastic
fiber can be& %%8%‘1525"%&%1)?{?‘137 cﬂﬂta‘fﬁﬂé‘%ﬁéﬁ‘&x iess g%ﬁf'ﬁfﬁa ¢itreteqed P as a

noni oni ¢ Orasahé Oé)dpEnsi‘ddr pragsb@Ntof the Gam. th&@:fp@Hdl&Q?l‘eBﬁref fob%Bllé’HsM‘p&lyTﬁnc
by including the

surfact ant, 40 g the fiber into a surfactan

sur f act ant fagijrt? Estet"h@VﬁB!"y bbodedd kiloRassals diPa) wde%sned typigatty fomsabpus 7
fiber. UponeRXBdtish n i

remain at the surf?{gissioctieﬁhtﬁﬂﬁledtg51 c&?@?f&grfiﬁﬁeﬁg& ul ta eeusaﬂ% ?pgttegs%e

i ncl ude norfifdeams 'S&ﬂ‘ffli&*t'amesT%ththa@ﬁ sBrtion of U SrRatedt5c381:26 by 1 Cl Aneri cas,
Inc. of WImngton, Delaware, and various surfactants sold under the :
Pegosper se t r ademaf® bﬁ@@b&@&ﬂi&m&sﬂ, I ne. of Greenw ch, Connecticut.
Besi des nonionic surfactants) anionic surfactants can al so be used. These
surfactants can feotgpgeiceant tpoopers afithe highl susfadecartd pelymerit foamsctssfubfin theor

Cher mopt asty et hapaonss sl A ko oy Froeosok ik PRUST (s FACT N dhe

si ngl e pol ynei ar(mmoﬁmspqudn(sﬁn'ﬂbﬁc sbee)o,vhxaam given mmsérﬂwwwal&oiwmb e
pol yner (e. onent, used herein) "biconponent fibers”

refers to t‘%gf’lﬁbﬁtuﬁ'g'?q ReT f’l"b@?aés ? fid E@th)‘Pt '§éh°asa€“(8t°e Tor bsesspepiadly usefhinghe

pol ymer t hagiorhge £b6rB&ER themblety dof t C&b%mkﬁﬁ)w the %3?@1 efic 'ﬂﬁﬂﬁ sb&ﬂﬂnh?vedd frberent
WO 99/47090 -3 7 2 2 AU G 2002 P B99/ 00406 pol yme

conpri si ng JbRerben, SaRaity, PE frpm ABPYLSIO-tp abou 109 @rlamteferﬂwuf@m alywt M\@rabout 75

t enper at ur

bi companent™ eyt i BB lgrdr BP i Tblbl maliial e prdcBote F6rlcbminlr i s

pol yner, vwﬁblsefbmtcamaqlmgf tﬂtvefqaesmrd;bdréaeéﬂmca@ﬁrhn cthai‘mthéethmmanoofoftlhs core

pol ymer . tt%bhg goé onent fibers for use in the present invention can
i ncl ude sheaat core ers having the foll ow ng pol yner conbi-nations:

pol yet hyl ene/ pol ypr py ene, | yet hyl vi nyl acet at e/ pol ypr opyl ene)

pol yet hyl ene/ pol ye m&gﬁéﬁ/i ene/ pol yest er, copol yester/poiyester,

and the |iKke. Pagtlcularl% sui tabl e hico nent thernDpIastlc fibers for
use herein are tHBYESHRIG &P Aqys8RS, Baidsy P °6r°°HEﬂ5§‘b§?l(¥F‘eﬂ‘brf@msaWé°fa thewer
mel ting COplQ{qu%SJnGrex paa@! Yt holyahenit! foRf€ i iRirUxpdtaby Rhi3Y ARBR a@eat@.d(ﬁ
DANAKLON, CELBOND or CHI SSO bi conmponent f|bersg These blconponen ers
can be concentric or eccentric. As used herein. the terms "concentric" and
"eccentric" refer to whether the sheath has a thickness that is even, or
uneven, through the cross-sectional area of the biconponent fi ber.
Eccentric biconponent fibers can be desirable in providing nore conpressive
strength at |ower fiber thicknesses. Suitable biconponent fibers for use
hereln can be elther uncrlnped (|. . unbent) or crlnped (|.e. bent).
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thernoplastic fibers, can also be inportant. The conpressiy dul u f
thernopl astic fibers is affected not only by their |length aﬁﬁglﬁ"etggﬁz but

al so by the ela(s) sition and properties of the polynmer or polynmers from

whi ch t hey g?)eg r?g‘lfg, t he shape and configuration of the fi ber8CTaBY/00406
concentric or eccentric, crinped or unerinped), and |like factors.
Differences in the conpressive nodul us'8f these t hernopl astic fibers can be
used to alter the properies, and 2 2 BUG 20D2 WD 99/ 47090 PCT/1B99/ 00406

- 38 especi Si c¢haracteristics, of the respective absorbent
menber s duﬁ%ogg 'g{)%ﬁ%t i E%e of PEREBESF bg’ﬁt‘h%rfte?mbﬂhé‘r leagtt abputat X, prrthe al | y

known i n t heickness afalye fosm iimiad expertied GtatelS a@ABROERRNG (HeO MM UG HTRIDI S ¢ Fr{:x?r\n/ I ded
| ow so the requisite capi P ary

they are i qtclégﬁlq%g%da%?tlgeig%?g%f fdifci ent | é’abrhab _ > _

§uc|t i gndp_r ;B ; i A QﬁfE? Byi§ @i aal @(Pfr_b’am faayl; mljthofr#m%e of
i ncl uded i Mrodobit4{ RUBoHEIREMS ent i ncl ude fibrous
mat eri al s conmonl'y conbio%ed W tﬁ%ﬁ@ﬁ@g@f@f%&ﬂg %gY%%é)Hbe@%t pol yners. For
exanpl e, wood- b&8k e Puseesss ehitheppresent linvdeun. alse emicaytip beiween fek RABSI and

However, b I W Il tend o reduce the capillary suction
capacity 01? Sl?dﬁgéastﬁ %S‘%&gﬁﬁr&%@r& %w\(l:&c}'rré)er“fag"ir%dg}o???é #i e@ﬂf'f“ﬁ’é’d”%@r‘%@i}/ framehe al
and the hydellbyengeguationg pol ymer, they wilt be included at relatively | ow

| evel s, such that the nenbers still provide the desired capillary suction
absor bent capacitlti%ne$sg§1ﬁ§ggd4micnﬁgss%ﬂaﬁggk@(mn@§ 0. ®ueibyele) t he use of such
fibers, insofar as they add bul k and reduce capillary sorption capacity on
a wei ght bades: thitkmessoys , JRLNME hilMewd itk HiR il elfadeASitit i | 1 zed for

conbi ni ng the hydrogel formn olynmer (or other osnotic absorbent) and the
hi gh surface ar éﬁdﬁ‘? eollapsed ! egb‘ﬂ‘ﬂ‘sfé,OfﬂWe‘omysit%@I"awssdnta(ee. g.) fibrous, M
particul at e, etc.cgi of the high surface area material and the

hydr ogel - f or mi ng*aBS0rBE s (58| Watastto-wil| mtieliof thet BIRED fromt wisich tignfohinCis made.
absor bent) That a st £ OCEeSSes bhe utilized for
forming specifi {cﬁs_t oﬁ%ﬁgéggg%? eﬁ%ﬁb}r’r%‘%%bugsﬁ%‘o‘ﬁﬁ hrr%‘ﬁ?g‘_fy%ﬂf){fﬂg OQW'E(‘JG‘PHE‘M ,
hydr ogel - f B#Y§i efedintse relspansiop aoyorenf aliritel,cinesxpamied hkickickd 8 afindsQhé COIRYS]

mat eri al tg; t te Laration of the particles, during manufacture.
st or age angl/m(??@s\\/{\eeda?rt.h d tta’ch?lhegbglg%tmoz%rt "ﬁﬁﬁ”f'f‘glté% CXRANSION tfactom i deeribed

mat eri al i BereafiecindbeBest Methodogeetion dPAL S Ratddub65@,2dd. on EP 156, 160, in which
nolten polyneric material is extruded so as to produce a stream of nelt

bl own pol yneric ~ () cRefistaneso Eosipresdibd Pefidefiyn are still tacky, absorbent
particles are directed therein so they adhere to the fibres. The technique
of entrapment oA rplavdnt mstipinRablesrenshe ABRA %ﬁﬂf@ée%réa!’bo@yrn?@?{gtf%rﬁé"@ie‘{ﬁ Ra b2

[ on

di scl osed irn Uf S. Patent No. 4.923.454, in which mcrofiber-c al ni ng

absor bent EEFILIYPULR 5 Jheih SEngtintn theirj expangded (stajhias rdeteemingth by desistagehiol i ¢

nyl on mel t iinpessioh aefkiibemrerap)d Thy ATees). ' PArLdcles are

di sclosed, and in U S "Pat er(lz?)No. 4, 7%4,‘191%%&%;‘\9\)3?@ nWr%h"ﬁf’%oav\slr‘wl"cﬁ"logr"?)%"ber

and hydr ogR'YPErRPHspaY Yakas Hierdensineandasticture o et SempleevbrkbeTie muilvner P
hydr ophi | i gbd\Busa8 §turdl j . i sclosure pof these. patents s s
i ncor por at ed by ﬂef eurer?gtg%l@fdeﬁ.%qthc}%&"%rﬁﬁr&poféw’ 6@%5‘7"&‘7‘5’56“" er which

PCT/ | B99/ GhR0eam 35 pelymenigsin(fohiegimpley ftec eompleanesst 6f ipdlymenipalion obtained,

hydr ogei - f } rhent. pol b e techni que generally described in
4,764, 325, Pecthichly ?@a‘ﬁﬁg’ggﬁ%?'é’?%ﬁ?ﬂéf éf’%gnﬂve Faeute Wg’&,% thepolymy ipplastidized. The
hi gh surf dyeresidbmartiai ¢.0.l erulsifitidlef Gethe FOUIMAR PO BFocBRINga! SO be
encapsul at ed by. tFe tF?hni gge?‘ gener ally described in U S I—g’atent

Appl i cation Ser]%aPe W5 aing dighstrace;asea paruen ofsthe absetbenhineshbrs of the presemat ed
herei n by ineén€ioEn IMfdricSrodhesHiaki j e rage absor bent
menbers of, t he prlgfpeon't . i 'Mventi on Flsb%nsgtﬁhg??etsﬁgagf Qadﬁzsﬁaﬁ& VFPESYRREY ng on
the end- uderess encpenteradrisouse( iFoams whishbalopot abssess sufficient €oan stredgfhGifitehder

hygi ene prgg n J.-nfant di aper .. an adult incontinent product, a
bandage), 't ﬁe e g?\g&vxtn 7 req{:vgfea(ﬂdwy fURREn Sanagity undgeingrieadsronditigns bisavil 5 to
about 300(ogprowide thosd ¢apadiaddQintierdRe ¢dinFtbRINE sBOR [ ity 0 to
about 20006‘%@‘%‘} or fromlabout3150 top?i’abouts I 26‘%/621{?%1‘:& %étfo?';pg?ng‘gtg%ﬁto(?%o

to about T fifhe absarbent articles that conain thefbam.) v preferred storage absorbent

menbers that COrgerg b i . hose where. high capillary
suction pol yneric f%g)meggb%?emél tgg p?@h?gﬁﬁ%%@égg}eg 3rat @?’f'g\"." CPE bEne
enbodi nentduantified by deteaminingftheamount iofi sirdie pfautedoih Pantpicbeanangd fsaniTheigd
with particul ate hydrogel -form ng absorbent polyner to nake a honpbgeneous
blend. Figure 9 is a schematic diagram of an apparatus 320 for naki ng such
a honogeneous blend. Referring to Figure 9, an absorbent menber is prepared
by introducing particulate polyneric foamfromfirst feed supply 301 to a
first nmetering device 302 (optionally, device 302 is a fluidized bed | ost

e o o . o, rr e v




A siimlar process to that described in the preceding paragraph can be used
to conbi ne high surface area fibrets with an osnotic absor

parti cul atgg by el -form ng absorbent polyner). That is, g

be introduced &hgﬂa device simlar to first feed supply 301 b ‘?Sr gure
10. G her well known nethods for conhgning fibers and hydrogel -form ng

pol yners may be enpl oyed. A representative neans for preparing such a
conposite is described in Exanple 1 below. An alternate process for m xing
and accel\@pata @RaiRlcohffndpredsiietbad s%eaﬂta/rtﬁrpteentr@am &@i@d BY Hh09¢he hEthB4 NI

polymer utilizes electrostatic forces. In this enbodinent, the two types of
mat er i al orfaEyingepthisagrticplgr praeaided is #tstrrtaé herpaftdran the TsatMeskodiststasion of hi

force is e fechanog ntially
will cr ealtﬂg ?#e"(?rrh:@ot ?\?%6 %r'cg&\t o] agfgg égglgt% t e@{)fzéﬂ?h{b}(}fa’oﬁ?ﬁﬂtsﬁ%& h%sr ve
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di aper wor 1#bsanbanh golymerstusefisl in'tke prR&¢E invetidh ha¥E la¥muliplidds JPaRl E?EEL: ioha
correspond§r%?’ tﬁ@h Qgrtli on of the disposable diaper worh in the ack 01l t he
vearer. . S APPTILAT SN asid, and more dypigadiiicarhentegrous. rEwamipies f \polyinary

| ayers) -(i seirableNense thein indRa& Bbsé iWhch £ ;Jr a}:éid?fétfjrﬁ c#olyjn&iikib%,fugfga ﬁéﬁgE £

st or age absoabent. penber 10 is included inthe ,
~ 2 2 ABECs6Bi9ning monomers. Thus, such mqnomers inelude the olefihically udsaturited 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, As
indicated above, the nature of the hydrogel-forming absorbent polymer is not critical to the
members of the present invention. Nonetheless, the selection of the optimal polymeric
material may enhance the performance characteristics of the present members. The disclosure
that follows describes preferred properties of the absorbent polymers useful herein. These
properties should not be intérpreted as limitations; rather, they merely indicate the progression

that has occurred in the absorbent polymer art over the past several years.
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~ p~~~~/0040b . di scharge regl on of the articl e) of storage ?tﬂscA nﬂ7
material of widwpgsgsent invention. Such an enbodi ment of an a%s,@ ? core
28 is depicted~in Figure 2b. . - , in one enbodinent. acqui si foﬁ 52
will be a liquid handling | ayer, positisoned in the |liquid discharge region
of the wearer of the article, in, the formof a high loft nonwoven) ' but

is- preferably in the formof a liquid acquisition !aver conprising a |ayer

of derdI fied celSomemsh-acifiimvasomers eargalso bd inéibeé’lﬁdsxﬁw |u€ﬂhxﬁ>9hr'nUurQ§ i pleb4tiigS
and option

ﬁﬁ” "E E)‘O about 10% b ){ ht of this I %

acquisitio cﬁ/ YOFOEF IO B apsoghept Ry PP 3?‘.% cSys8InoprRgidapenemery eandngludst dorr ed
enbodi nent ¢ ithd WaRRsciibid Br & |
bonded poI y%a?rct@?]etne tersepht harl a?tg%‘%m{?gl%&%s‘efhﬁe%gmok 'ﬁngcnﬁm'ﬁ& XS
basi s wei ghell @F mapsugrs that epnipsn nosaghoxylier serlfbmyecxdcgtom mfa‘ller(e;dlonalrdoadcxd
cel | ul oS CifohBiRES chr tHds incfi4R é‘%ﬂ‘ﬁg?f& DV#%&I’ t}aH ﬁ%qea 85 ﬁﬂcm)CNF émups

avai l able from The Procter ~ aper

Ci nci nnat i car@ylic gcid lor sifonict deal d3EETs, mpmmqaodmyaﬁndbgr@eﬁlam:m upﬁhwﬁen t he
stiffened gurled cellulosic.fibers and the topsheet. The nodi

cel | ul osi cEFIBR WaETaY drmeniyn Is?lﬁﬁfoﬁpﬁ(ﬁﬁﬂl EOPRSOLS-8--aRhERY Isgrougs, §‘t?bha5ath°53

preferred afrded lﬁeﬂxtstﬁ-értd HoRMRE TRER MRhABIM IR rLAE hefukhem mal2fihis ARY GreEEN
stiffened gnd curl ed means of chem cal and/or thermal treatnent. Such

nodi fied c SFBH”"’L‘J‘S'i"cgrt‘i}“[ffe‘r""sa‘larf‘ér oRmplte in S Pares 4o76:663 (Masidayetdali)n issind
absorbent pgdrbs 28, fLRCHL ish t 93 ),
i ssued June 194\&1990 m’f"gﬁ'dyg |P #grgr‘;pgrétaggd(vheesgégmm% %éuegzlﬁ(g:%éﬁ%relfr&g%
. preferred bothefivhiehearejincomegatedthyrrefetence.| i qui d di stri but| on layer 51 is as

descrlbedlnc t ent ation Ser a.la, .filed
Vareh 13, 1 oSHNal] B G AR i Ao oo ar pevBise ot
DlSTR1$UTI\/thh|QkJBﬁdSnUdedE)S/p|ﬁdB8K$ doapic aOD itself. Glettac/lic acid, Efacrylicackt;Qr- Y! 6
$ ,ea or c\/\r A $ (?[ﬁ i n?v i ~996, each of which is

i ncor por at %*8 B’§ Y& "eﬁ'%ﬁc% fa 'é'i"hac' mgthylagtvlic acid (Enoknisi apihi appenylacrylic. g~
N6 ' utiliadidgB-hdrplokypedpidise sbids sérbRUlcid)&- emérefdratscideﬁfgr:h@ﬁdd'Jh:ﬁﬁﬁ@?m '

rt~er ) {Dhe di strlbutlon material is passed through at least two rolls
" each wi t hPERIORGifnaPIEASidB- %‘?%'@%’y"‘éﬁﬂdgrtmesw%m"cmoat%acrd;nnmcowchcldt

cl ose tol egiateenit Bal. dcB@idveid UnSIGE I0RS RRIHTBRENT

processes ﬁave been devellopel 9 for~treati hg strertl%ﬁCI Bgén@%%@nand ie&rilkga F€ and
are descri pRQdride.u. S. Patent No. ~, 167. 897 (Weber) rel atlng to stretch

- materials. Ess , es treat nent .of the
web. J~ This opt%? %ﬂn"ﬂah%{ |u"£alfud§(d‘p ‘9?"?‘}2 ﬁ%?\'y ayer mglﬁ? yﬁf@'ﬁ fif \PF BEUTAYCoYRY
bet ween t haulfonjcpagiss Jsugh :qwmymiafnnil: iacig, éldaylgul,fodxc qceid dvmylaﬁlﬂbhésmfoﬁ)rﬁ ARt &di al y

and the (I tion.sto ab | a nd is in |iquid
communi cat %ﬁk% hsgfrf‘%‘\}\ﬁ £k fi A¥ls B ‘{n"gei}af i‘Fe%" trf]’h'ét Cy‘gﬁ“%'t Py sylfoethyd aspdatege
absor bent srﬂfdaﬂu_ryls méthztch&atar eewopynvemmn édl‘foﬁroF?Mﬂﬁethdc%bt@ o@&g/ -3 ayer
under | yi ng_at,i ia~i _~ AUG 2

er |i
991 47090 PRFH %8’? OH{RQ“&E‘G&P%?ﬁF‘@W‘H%FﬂW‘?fBW"Fa%?mq:%fnt ai ni ng
sti ffened curleebfe‘reédl HREéFoiliREABSobER L Red | t he
U.S. Patent No. B, 147 348 (?rodﬁ% et al fi)daﬁfegsﬁagdsé Qﬁgée&m%geeﬁf ng'h%gcﬁhg'ﬂs
referred t SATPRYeRTAUPS: dThegroBelyners inghudsr lyzedt sitaﬂ:iescralpenmlncgm whpatymers.e

ot ron ey ParnEREATAE oA sBech ARENHAE ol Bpoiy b, HrblaliOlie A7 RLRCTC
orb r egsed mobml\easbsmnmlbmt natrhlnzeﬂ eqtarali-hdsryhgrnccde&t-aﬁ mopm%rﬂérb igipoﬁifdealhhnﬂf t he
absor bent cle e r or .co used herein,
the term' e‘% SperYlice %E?F §°pt 3?’ ‘?fB(’( ‘g%ﬁ%‘?ﬁ'l"l"ﬁ ShAF asyaﬁ ¢APQlymersy slightly

i ncont i nenhetperks ordss|ihkeat pdlﬁn&t@rdi aAPOsKt tHeh ForbddR copdiyiterdf patx{"ﬁly"‘ﬁélftﬁhzed' t
shoul d be u derstoo% however, that the present invention is al so

appl i cabl eP? 53‘"6?(1}?&’ W9 sHghslymenyork erpsstinkednolvmers ptpamiailyequtralizedpalyacrylic

i ncont i nenﬁclﬂ’ad'ﬁesetphl%‘rd%l‘s%n%%&i er@n’e?‘&ﬁél 'd?siﬁ'iﬁesfbnﬁ%rfgrmmuﬂ Pﬁc]hsor ﬁlé@' tary
napki ns, ons) bandages, facial ti ssue paper towels, hd el

Test Met ho€'§ epent ealyprersr arEva@dcqopf direse pofyoese ﬂihtenqurrqwsiacmw lin 4J.8 2 fatents to
neasure the capillary sorption absorbent capacity, as a function of height,
of storage absorbent nenbers of the present invention. (The test is also
used to neasure the capillary sorption absorbent capacity, as a function of
hei ght, of the high surface area materials - i.e., without osnotic
absorbent, such as hydrogel -form ng absorbent polyner) (if any is present)
or other optional materials utilized in the absorbent nenber. Nonethel ess,
the discussion that follows discusses the Capillary Sorption nethod as it
pertar ns to rreasurl ng an ent| re storage absor bent rrenber ) Capl I I ary
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* WD.991 47090 -50 Principle 2 2 A U G 2002 PCT/1B99100406 A porous glass frit
I s.connected via an uni{gmerrupted colum of fluid a flujpd.r ? voir.on a
bal ahce. The sanple is mai ntai ned under a constant confi ni @g?v\gl %t"’?ﬁﬁi ng

The experinent. As the porous structure absorbs fluid upon demand. the
wei ght loss in the balance fluid reservoir is recorded as fluid uptake)
" adjusted for uptake of. the glass frit, ag a fungticon,of shei gift*s attd

evaporation. The uptake or cagagit/yusi YA6EOUS *tapi b grt;-yg.suééﬂ'n 3
(hydr ost avbestmesi ons or hei ght ) i ssnebsur elks shaicr errental » Q&’Bﬂlp‘&ﬁ
occurs due to the incremental lowering of the frit (i.e.). decreasing
capillary suction). Time is also nonritored during the experinent.to enable
calculation of initial effective uptake rate (g/g/h) at a 240 cm hei ght ..
2 2 AUG ~nn~ WD 99/ 47090 PCT/ 1 B99/ 00406 -51 Reagents Test Ljiguid: @/nt heti c
urine is ppeiptisell.HyPatrondi0d6 663 diSs Fatept ﬁg?%ﬂ@ﬁ-ﬁbﬁi BWﬁg“-%&‘@Si and;
distitled vvarggr Hg:&npdundF. W KC i 74. 6Na2S04142( NH4) H2 P041 |
S( NH4) :2HP&EL t.% ~~2H~0l 47MyC12. 6H20203 Concentration (,g~ 2.0 2.0 0.8S |
0.1S-0. 25 O SMoengrferreDeslaricptmantrialf fohonsaimmakingahe bivdraged-f@ming dbsorpent .
. Sor ption equi pnent, depicted generally as 220 in Fiqure.8A ., used for this -
test s opRlymEBaTe ekl neRMpIk IBTHHPkSIIRLReEERS pactlyEepiralieed palvactylic peids,
placed onggy ghas YedivatilesSRONDS. | Mdst Preferabigy &s WAdgtibdtming bSutbee (polymeétsa a
conti nuous colum of test |iquid gsynt hetic urine) to a_bg@ncr | i quid

r eser voi r-comprisariromsatmeb S0 do abet A5y Areferably; abauty?S % peytralized, ightly pengorks

pl acéd on n . t LS nhigtelf; ' : It REwbRQLrosSiiy) - The
bal ance s %a%ﬁg#%éﬁ‘gg%%1ceﬂaﬂj¥(1.&%&&8&&9%&%%)@1}&4}?@?&%% Ig_al'a‘?lce is | : :
@gai | 'abl e réndermthdpolymer Faisotialis WaRT 40QMubl gt Je (Part, dRigymineshthe pbserptive j ¢
202 .is. placed on a vertical, slijde J [ b AU & , to
-, al i ow ver £3R24F ?ﬂﬁ\/‘@ﬁ’l’éﬁ?mafpo{%ﬂt%’gt{e%ggh\r,rwpﬁ%%?l g&yp‘)é% é@?ﬁggﬁé@){'ﬁéggn%r%% o .

. varying suyelyimeR. PRIc@késFor ldtworkaibsskiglingthe@deolymersandaypicd heworkarosshsliang whi ch

is attached to a conputer-to record, suction Féi&hts and corresponding times
f or ".measuesen are dpseribed i ereatengetaihie Y-ashatet 40766634 preferred rodl ess
actuator is avajl:ab [ | [ [ dr NQVareferatiy)of ahel tyBEN (i.e.,
202X4X34N- 1 WL &%.c'f"s“?%'%“@ﬂi e r?%lmélg’yp%{;\ﬁg? e bg‘“’m;"f’f e PETA
6104- 83- 138mogenedushnlistufes of pAymsTsVan aiso(bRybaseipthe rragent ippentionq ferexample,
reasur ed aﬁ%%u?e%%f siLl{SR-%r@ﬁ& H&%‘&Faf?@ 0 rptﬁxld%nglﬁgagz\)lorﬁ@msmnﬁéd(p&%% PN
'ty data“may ed f

absor bent ‘capac € readi I'y genera or each test-.sanpl e.

Y so) conpattially hewtralifed polyacryHc aciditan bexitd ingthe priesepvintentioont rol | ed verti cal

moverment of th l.ags frdit 202 . For ex | t: orifBF Phidbbegt ed

to nove the gla h?afoﬁelflﬁgm\'/‘ﬁrptollyé“aﬁrI°§m§§ﬁ/‘?g€ %Egofogq'ﬁiqf“?gorl umfo'?gg:igggi ned

bel ow) i s ibpachafie @bmpesitionsisaiprising aeatht-exchinge hpdrogahforiming abserbéntipoly®Be i s

connect ed lto Tygon t ubi ng, 203 at .connects-the frit 202 t hr ee- drain
%}ﬁ ga P S edd cti ion-exc e

st opcock 209 anppignsxchepgshdrosshéPrming ahsRRERtPIMSTY SYHEh BFedSs

VoI T Vi a

gl ass tubigeh20do@dNHe 3ELAGRCH. 210 ULTPtehi AppREkiod Griab Napgyobp Safefidd ai n
Onj y durl nJ%nuary 7,-1998 by Hird, et al. (P&G Case 6975 - titled “ABSORBENT POLYMER'_ s
COM.POSIT!'ONS HAVING HIGH SORPTION CAPACITIES UNDER AN APPLIED PRESSURE”); U.S. '
Patent Application Serial No. M, filed January 7, 1998 by Ashraf, et al. (P&G Case
6976 - titled “ABSORBENT POLYMER COMPOSITIONS WiITH HIGH SORPTION CAI;ACITY ANb'
HIGH FLUID PERMEABILITY UNDER AN APPLIED PRESSURE"): and U.S. Patent Application
Serial No. 01!003 913, filed Jariua;'y 7 1998 by Ashraf, et al. (P&G Case 6977 - titled
"ABSéRBENT POLYMER'COM.POSITIONS HAVING HIGH SORPTION CAPACITIES UNDER AN
APPLIED PRESSURE ANb IMPROVED INTEGRITY IN THE SWOLLEN STATE™): the disclosure of
each of which is incorporated herein by reference. . '

The hydr;agel-fonriing absorbent polymers useful in the present invention can have a
size. shape and/or rhorpholog‘y varying over a wide range. These polymers can be in the form
of particles that do not have a Iz;rge ratio of greatest dimension to smaliest dimension _.(e.g.,
granules. pulverulents, interparticle aggregates. interparticle crosslinked aggregates, and the

like) and can be in the form of fibers. sheets. films, foams. flakes and the like. The hydrogel-
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~ 2 AUGN02 wo 99/4090 -52 PCT/ 1B99100406 cl eani ng of the apparatus or
air bubble renoval.) dass tubing 211 connects fluid reserv?’dé) AQ}EG\@D[W

bal ance flugg)sﬁéﬁ%voir 206, via stopcock 210. Bal ance liqu §$éﬁh%8%§ 206
consists of a lightweight 12 cm di aneter gl ass dish ZO6A and E5Y .
The cover 206B has a hol e through whi chsgl ass tubing 211 contacts the
liquid in the reservoir 206. The glass tubing 211 nust not contact the
cover 206B or an unstable balance reading will result and the test sanple
measur ement fogding Absdibent $EHmeiNEan0AIRS Sothpride HixeBE Gth MUH lehds SHHRE ©f Gitre t O
~accommodat e the piston/cylinder apparatus, discussed below, for holding the
t est sanpl eadditiyes. ghchisas fof pxampipppqwidered sidicaethrfaeranit. glue. foindees. anshibe dike. The

t enperature from: i Y : . i {1 i sc
Funnel - speci T rantraan o M ulg St bR, aolAF chirhbai psfctiph T il B 20
Co. ( Cor ni nige hidrygehformBROBIBEQ@PMpditet pdrtbsnarhydfdgakfopmmggpolyner kéditivet fre
frit surfac t.capillary suction heights specified (the glass frit
does not at‘%gﬁéﬁnggwgﬁngL?ﬁ% continuous colum of test liquid belowthe
.glass frit). As Tiredhahbdgetforinfvgg Atisbibe@Opolymers Qan aRt &dentially tnokipo@ut @i.d.] Ho d
reservoir 205 or bal.apce liquid reservoir 206. depending on the position of
t hr ee- way st RQrosiyhor haye, S‘F‘P‘i‘”ﬁ‘wli%’ﬂs%ket ed to accept water froma
constant tenper agdiarRek Bs dddtiBediibble, PARileQizk Halefin® at mﬁé{si%ede&&mﬂm@@
glass frit is kept at a constant tenperature of 88F (31 C) during the
testing pro®esienessizesnajysisdeliiust for exampis, upastide\jhat freretdinedsonf 2 {4.S.20 Standard
equi pped w Aanci . t het It <20 i e.a cl osed
| oop with ai‘%lnr %‘F\é@t \%tb?@rerg{c?qugdt% ﬁ'ﬂ;s?%o(\%"lgg) hzefgﬂsr ?/gré% %ﬁ\éﬂe(cgllﬁ‘gev%ﬁsgg?m"?
jacketing i comdidegsipto dtaedla isize [Eregter ¢haB A1 0 Hivivreue ra, partide it passésnthfonghiaaibve O
t he jacketed. s.frit 202 from bath, 208 does. contact the test |iquid
and the t es‘t“ﬁ#éﬂfﬁnéf QRS OReIngS. PR IS ep e f"hPcﬂfé’ﬁwftﬁngé'Hg?ﬁr?Pe'l'%&gahﬂ' ég]
bath. The wdiSeBeries AlllamaeBiaieDesighftivppisabhliderddab Rave 4 pariclk 6ige bétivesnadnotahe

j acket ed waJ,I s of therﬁgl ss frit 202.) Reservoir 206 and bal ance 207 are
l‘f?"ﬁ;

encl osed in’® W& 3 APARFH BB AT VE P mirroniapenipgsis considserddpice
reservoir apfelaQi8 M8 faR 500 LA CPhehAR imddiat fHicle Gz 4 gom&%&éf Hydfogel-
experiment. This box, shown generally as 212, has a top and walls, ere
the top hasfosminglagsorbenbpejymesparticlesiip defdned jas thespartiple pize that Jividegthgsampleiin 202
is shown in I Lic1:0 FI I QI LS,; I 0SS- i | ew
of the gl aok Py ARlsHatis! k. chAURP 0Pl kBT BTk Sl nETF BE b s k11

i ndi cat ed, theeagd mediarf sizetanid onexhdH6f the_samril¢ widlchade s particlerside gheaater thgn sheaoaski ed

4 to 5.5 pm peres. ferri tq Eigure. 8B, t | ass, frit 202 conprises a
oyl nar ol MRkt o pahiac] Pastde Sadbofing esic) Tufir®h g Emupe R BTG e
as 260. Theofjthagarticlei tamp@2refaiett ar orcmasiedi themgia a @ivénnsdedpiizd Gpenigsie pidted
shown generally as 265 (which conpr.j.ses cyl.inder 266 and piston 268), which
cont | nae. ¢ hEersUh IV 58 PETRE S PRVRGIN, et GuB PREl) hsgap SIFTBIE G Skho.

shown as 27particle @iz wh¥n 6RS0% MARY YalueOdtes 'ﬂbt_na)rrﬁgﬁﬁ&% thel sizel $}Rnin@ D aIRBRA. €.
To prevent excessjive evaporation of test liquid fromthe glass frit disc

260, a Tef | Standard festinghisva sThespmethods) facdeterminingopartistie sipes oftheshydragek-fogmise
260. The Te i i IHek i 0, rom
VeNst or Car £ ot iRy Faiies oft b Rebclncd if 81 PR £0B0 S RIarminifoL ). P
di sc sur f acissusdtQstaier 2% 19% ewhigh isnoearpe@ed burefereniseis i ni M zes evapor ati on
fromthe glass fgj The ri ter .di t and inner. dianeter is 7.6 and
6 3 em r Sspect Lo Bl Bkofeli St ABlER, e R AR el
mm | ess t hathetpaicles ivill gedleratip tahge if sizz)fronn aisout P 6Gabodt 2000 1) nforé preferdbiy frothabl e

from McMast er Ca as # AS568A-150 and AS568A-151 ) 264 | | aced on top of
Teflon ri nga%@%@%@éﬂm?i%ms € asegdian Pitige ﬁlﬁﬁé«f‘?&mﬁrﬁ%?’éﬁm ekt @atp
jacketed fupgst 13600 uaGnote fpr&erablyNSorm Sxbout! 60 fub td186oASEI06 tyrh Naldl BVRNhbeN Of

evaporation. if the Ori ng out er di aneter exceeds the inner dianeter of
cyl i ndri cal PjefeEabdy Bsem fbens 400 wobputBAR D-ri ng di aneter is reduced to fit the

funnel as foll ows ' [ t fa€ f Lng
matorial is cut i SRl SniifRE e H00PGEREAE T SRIH) dibop]

O ring cont &rtnéngtabsorbannpelymer dre utilized n thy hbsocbentoadémyeacifahe prefennimebnt@oOstidl| |
around its riphery. i ndj cated, a cylinder/piston assenbl hown
General 1y 1 REf Briperise, of he SbeRisRy priBey imeby B TR AR i 0P e i
confining pressure to the test sanple 270. Referring to Figure 8C, assenbly
265 consists of a cylinder 26b, a cup-like Teflon piston indicated by 268
and, when necessary, a weight or weights (not shown) that fits inside

pi ston 268. (Optional weight will be used when necessary to adjust the
conbi ned wei ght of the piston and the optional weight so a confining
pressure of 0.2 psi is attained depending on the test sanple's dry
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2 2 A UG 2002 WO 99147090 PCT/ 1 B99/ 00406 -54 A non-surfactantgtde d_aqr
i ncorporated apertured film( 14 cmx 14 cm) (not shown) is Uzéi Ktﬁiaaeﬂ

t he gl ass fg\jd”%gggoduri ng Capillary Sorption experinments'to mnimze air
dest abli zati'on "around the sanple. Apertures are |arge enough tPETIB2%/e0406
condensation fromform ng on the undergigde of the filmduring the
experinment. Test Sanple Preparation The test sanple can be obtai ned by
punching out a 5.4 cmdianeter circul ar-shaped structure froma storage
absor bent mwddRls, maks hi\@ GHe G Mbre s s 4b&ri & np of an
absor bent article_,k%t her conponent gﬁé(;?m%@%?%‘%g emwﬁs%'é',gpéﬁpéﬁﬁvggg%ﬁéor to
testing. |rsseedode- & 1994 te &@Q)mmeqt el.tané S ritagant deon 599,835, iisseddatebdd f roomet her
conmponent s rtdg ck: i siqgni.ficantly alteri its structure
(e.g.. densﬁ8 E%/rﬁéﬁ%élga?l‘e\c/% éqyg%eg@#%ﬁhodn%d‘t'ﬁé"cw%ﬁ’éﬁde?ﬁ’e EThesi%, physi cal

properties of constltu,gnt]\,hg{‘gttd%rflral\ldaiii ete.) or where the nenber is not a

conponent of an absorbén test sanple is prepared by conbining
all the materi al ethQE hc%st]iftut.e tge merrbg{e{ such that the conbination is
representative of the Mempes PIRe L1t Pelymen chn \Reifemmeddp apnsonventionshnp! e
(used bel owahmerc dlypichlodnd peefpiréd provesseaIfoi ﬁt@ﬂuc@&é@n‘é&eﬁmyrﬁé‘p%@'dt:%)i?édsintlh‘g.
I't1ons:

wei ght of the teﬁt sangpl e prepared as above under anbi ent con

Experi ment 3F 586t FHpnt1 32614 (Brapdp e al). dssyedglApsd §9.i 19880U.5.n Patedtuni666,98%1 der
attached t grsubskiMéote: @f), ishidRagQd. v f I er-of the vertical

slide such that the gl aj'ssl frit a?s atl‘bét?hgnéobgsrhpr%“gﬁt&?‘b& gé‘?bah‘ﬂ"’t’%ét ath, °%

appar at us 58eddinvamber2s. E386vwll ofiwirthyare incemorasd fi mévased above. 3. Place 12
cm di anet er bal i Qi [ 06 ,0n the_bal ance 207. Place plastic

Lid 206B over this ﬁa*‘%ﬁ%del f??éoﬁrﬁﬁlgrt@%éars%qy r%Ef"éWH’ge? Pirogat polymerqrgthese t he
bal ance boivolvingemotousi sohutismar lotHeo lselatisr pallymerzdtidh HhRcS. TADIRG ibed lin i it

t hr ough. 1 | 0 e gl ass .t ubi o touch the Iid 206B of the bal ance
i qui d res[,)ge)"r"\r‘}gitr?@’l&‘r’ce nﬁ-ghggtm o\ 3236 rA4ERYSFoliition pelyggrizatigm dnviolues the

measur ementsecdanadquebes téaidn nfixtui 0 he&rizali t Wale? nd
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The acid functional groups of the hydrogel-forming absorbent polymer formed in the
aqueous reaction mixture are also preferably neutralized. Neutralization can be carried out in
any conventional manner that results in at least about 25 mole percent, and more preferably at
least about 50 mole percent, of the total monomer utilized to form the polymer being acid
group-containing monomers that are neutralized with a sait-forming cation. Such salt-forming
cations include. for example, alkali metals, ammonium, substituted ammonium and amines as
discussed in further detail in the above-references U.S. Reissue Patent 32,649.

While it is preferred that the particulate versions of hydrogel-forming absorbent
polymer be manufactured using an aqueous solution polymerization process, it is also possible
to carry out the polymerization process using multi-phase polymerization processing
techniques such as inverse emulsion polymerization or inverse suspension polymerization
procedures. In the inverse emulsion polymerization or inverse suspension polymerization
procedures, the aqueous reaction mixture as described before is suspended in the form of tiny
droplets in a matrix of a water-immiscible, inert organic solvent such as cyclohexane. The
resultant particles of hydrogel-forming absorbent polymer are generally spherical in shape.
Inverse suspension polymerization procedures are described in greater detail in U.S. Patent
4,340,706 (Obaysashi et al.), issued July 20, 1982, U.S. Patent 4,506,052 (Flesher et al.),
issued March 19, 1985, and U.S. Patent 4,735,987 (Morita et al.), issued April 5, 1988, all of

which are incorporated by reference.
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issued March 29, 1988 U.S. Patent 5,164,459 (Kimura et al.), issued November 17, 1992;
published German patent application 4,020,780 (Dahmen), published August 29, 1991; and
published European patent application 509,708 (Gartner), published October 21, 1992; ali of
which are incorporated by reference. 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,

The hydrogel-forming absorbent polymer particles prepared according to the present
invention are typically substantially dry. The term "substantially dry" is used herein to mean
that the particles have a liquid content, typically water or other solution content, less than
about 50%, preferably less than about 20%, more preferably less than about 10%, by weight of
the particles. In general, the liquid content of the hydrogel-forming absorbent polymer
particles is in the range of from about 0.01% to about 5% by weight of the particies. The
individual particles can be dried by any conventional method such as by heating.
Alternatively, when the particles are formed Vusir'lg an aqueous reaction mixture, water can be
removed from the reaction mixture by azeotropic distillation. The polymer-containing
aqueous reaction mixture can also be treated with a dewatering solvent such as methanol.
Combinations of these drying procedures can also be used. The dewatered mass of polymer

can then be chopped or pulverized to form substantially dry particles of the hydrogel-forming
absorbent polymer.

2. High Surface Area Materials

With respect to storage absorbent members of the present invention which comprise an
osmotic absorbent (for example, hydrogel-forming absorbent polymers), the member will also

comprise a high surface area material. It is this high surface area material that provides, either
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209 and 21Chigh surface area material” refers to any material that itself (i.e., as measured without the
osmotic absorbent or any other optional material that makes up the storage absorbent member)
exhibits one or more of the following capitlary sorption absorbent capacities: (I) A capillary
sorption absorbent capacity at a height of 35 cm of at least about 5 g/g, preferably at least
about 8 g/g, more preferably at ieast about 12 2/g; (IT) A capillary sorption absorbent capacity
at a height of 70 cm of at least about 3 £/, preferably at least about 5 g/g, more preferably at
least about 7 g/g; (IIT) A capillary sorption absorbent capacity at a height of 120 cm of at least
about 2 g/g, preferably at least about 3 g/g, more preferably at least about 4 g/g, stili more
preferably at least about 5 g/g; or (IV) A capillary sorption absorbent capacity at a height of
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spontaneously across the surface of the fiber. The hydrophilic character of the fibers useful
herein may be inherent in the fibers, or the fibers may be naturally hydrophobic fibers that are
treated to render them hydrophilic. Materials and methods for providing hydrophilic character
to naturally hydrophobic fibers are well known.

High surface area fibers useful herein will have capiilary suction specific surface areas
in the same range as the polymeric foams described above. Typically, however, high surface
area fibers are characterized in terms of BET surface area.

High surface area fibers useful herein include glass microfibers such as, for example,
glass wool available from Evanite Fiber Corp. (Corvallis, OR). Glass microfibers useful

herein will typically have fiber diameters of not more than about 0.8 pm, more typically from
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height in cn) tinme, and the uptake in grans at each specified hei ght. From

this data, atidue0.cami tol aboyt GUgk, OThedd FHErBRBrs %Pﬁﬁjets.‘d f IFS fé%”%cggd for
both the frh}gc femlgs and the evaporation | oss, can e calcul {
r3

based on t e leastabpy? mHgoryeisally Aisssurface area of gass mtidrefiteaspiililbar v

absor pt i onfremfabsiir @d/g GAI u hei ght s
addi ti on, the initial®eff g%?ls\(jgi /gpk2 gérggzrn g‘"‘%‘éé g{i iﬁﬁ% bersgm ffF'&ta@dn“Bl ank

Cor r ect Up?‘@!@éb BIifreAk Eanite chberL@nraka (vpe 104 Bilass kfitdp, a“ﬁ&fg)uave Bhahifal Thise(s) *

ST, b M e PR L RSB S LY,

GSAC( )'/gpy -V~ight of S~r~le~ 1| nitial Effectlve Upt ake Rate at 20b cm
(" IEUR) I EUR ( 200 cml g nple Tine at 200 cm (s)
Reoorti A mini rrgm é 'gépen(gi %‘ﬁ%?ﬁ %’esﬁBEI"Pd‘S‘H)é] liea%eﬁfefféhﬂib@dheﬂldeﬂe asaatpl e
and the upliske AWesagds eress ion@aH s oRR U ik A, OIRL 0D

absor bent Ciﬁﬁa&@ ﬁ‘i)r a given storage absorbent ne

surface ar®: fved fibgss Commoply amplpyed iBdhe absorpemtairgeit a(tVI-ﬂch fibrets lﬁve UG

?~02 VWO 99edibROek / | cal Sarption Heig

("VHSH ) TeEc TS ‘bt e am et ek it B0E e v L el omate gt h

(typi cal | yloboytSaum. dhesenfibretsitypically tiase Isurfn‘ce tapqaldfabbm AOAYg. ]RebFdse strip
g, nmee

I's hung i S atted to 3 | sing clips.to suspend t he
strip. Th(ralﬁ ?)tg {ﬁ gén@gz{s {"ﬂ@gg}t&r’l e Wﬂ‘gf'glé&e’ieﬁ‘ ?’ﬁé"?'@é’ fromjHpechst Celargse 3 (

C. The tes€orpl (@hdriote, mcefarauwssymmtn&ew@ NEords dei@aed LREMs bﬂ‘ o}‘lf§rets§at fent
osur (0]

No. 5.599. nﬁg‘lgdné%(?x rrg t] % I ssyed February 4. 1997, the |sc

which is incorporst &g P&F’é i 284 Msthoris forahir preparatjon; hee t@eﬂuloﬁd Acatateni | |
Wi ck up t hitibretsr IApFlbdllit&ﬁBth Witlﬁﬂl@h'ﬂd?fabéjméa@'ﬂltweé er rLJ,}ef’) %I ng
occurs. Thezxé fd%ap Hﬁ’ dyed to facilitate defer |on of™ tl

equi | i bri i B ratenhiier. 486, 4ﬂ%k@wes@ gb 2k issued dam 23¢ w%omefdismmaraaf
sanpl e, e.d&ch SYWIHRATCIE FichB@otate s tube wherein the glass does not
touch the sanple, and E@e |g%?g%ﬁggen%r§§tube sui tably capped. The tine

required to redBrddijon ito tgtpqsg. gngytheegk}lleﬁmmsahewnlﬂaﬂewgndesmaf othéti fibetsw@Nt i on,
o {ange RS AeRbek HErl e ARl SR o e kG TS
equi | i bri ersins Repsesemativedi Hes\ﬂbatbmbmbdlﬁv@fb achieve high surface areas required by
the present invention are disclosed in U.S. Patent No. 5,599.335, supra (see especially
columns 21-24).
Regardless of the nature of the high surface area fibers utilized, the fibers and the
osmotic absorbent will be discrete materials prior to combination. As used herein, the term
“discrete” means that the high surface area fibers and the osmotic absorbents are each formed
prior to being combined to form the storage absorbent member. In other words, the high
surface area fibers are not. formed subsequent to mixing with the osmotic absorbent (e.g.,
hydrogel-forming absorbent poiymer), nor is the osmotic absorbent formed after combination
with the high surface area fibers. Combining of the discrete respective components ensures

that the high surface area fibers will have the desired morphology and. more importantly, the
desired surface area.

C.  Optional Components and Materials




The test strip is renoved fromthe test chanber with.care to avoid
expressing the fluid held therein. The strip is cut into 2

| engt h and each section is wei ghed. For convenience, the mit?%fgm
bel ow aboYO8Y4%98¢ the fully expanded height may be.cut intoPGBIRIMOMIGT hat
are 2 inches (5.1 cm) in length. These_weights are divided by the oven dry
. weight of the foamto conpute the cap‘d&ty (glg) at the various heights of

the foam A graph such as is depi cted in Figure 5 can be devel oped by

charting the capaciti.es, vs hts at which the sections were taken.
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(or FAC) bptionat ainﬂﬁderlmth'fah&nfbé%seﬁt ih YaBé ottt Mﬂisuﬁ"opgxdn{m@&tréﬂfo‘?c:hggsc?n? VHSH
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poured in tion Box" with an 80 nesh Nyl on

For m ng W;Or(ﬁeas g‘ﬁﬁft’"mr%‘#‘ﬂ“'“ Eg(’j}{?)‘?[ehtsglgl; g. Div., Productive Solutions,

I nc.. Neenah, they oamomaheomwmm carhise mq:ipmd ap@mhuenaisﬁcddnelmrmhlaﬁn Box.

L|qU|dIe rQuont. t een With dition of 3A

al cohol , }(;er%la%%treg e?'jfja >, QT? ?b Moers mﬁ@(‘iﬁfl ‘:é)"]pé's'ﬂgé’ﬁ"'fb'a‘rﬁ ¥MeHE ag FRsns o

t hor oughl iyigh rsutfive drep rrmferlhhe)r Ebds entire Cubsdrbent [264e0E4h bé @hielbpRd asithad 'aQHqundA

val ve is gpened . bel ow the formng wire and liquid is drained rapidl

ensure a B 'PBsrsrﬁ\eﬁeﬂ‘(‘jgia‘f?B?f“f)ﬁaﬁ%éhqebrt‘?ﬁ%&‘wgﬁeémm regardinghlopse nagiey Ed from

the ' Fornwsbmamt;ﬁ}ymerpul | ed across a vacuum source for renoval of |oosely

held liquid. and allowed to air dry overnight in a desiccator containing a

desi ccant \?suc as DRI ERI TE Si me Chem Co St. Loui s, MO 63178) to

ensure unl H S RS 9N A A Bro; bent menber is renoved

fromthe formng screen. A5 4 cm cyI i ndrl cal - shaped structure is arch

punched from t e highoeapiliasy suetion, phseehent edpacitypptptage \absashesk roembens of tent

capaci ty.p S 0, I Y, he 1!

absor bent gngd%badr@f‘gonsﬂ%rn i Elz}e 4 Q?%F '&?‘H%% h thg%s?rgeg{ (g' % ang'ple i

1. it @nemo@f%\d@lquwage msmbens i§ toiabsorb the dischargedWOdP fiqdid @ARer diredtly , S
s p~'I'

8 ‘“rgxq OQECI' absorbert mémbers (e.g., liquid acquisition/distribution members), and then
retain such liquid. even when subjected to pressures normally encountered as a result of the
wearer's movements. It should be understood, however, that such absorbent members can

serve functions other than liquid storage.



-64 Exanoie '_': Preparation of H ah Surface Area Foamfroma HIPE A) HI PE |
Preyarati on Anhydrous cal ci um chloride (36.3,? kg).and pot az fate

( 189 g) awe dimewl ved ' ~ in 378 liters of water. This pro &,g %}9 o
phase streamto be used in a continuous process . for formng |
enmul sion. To a nononer conbination conps.i sing distilled divinyl benzene }
(42. 4% di vi nyl benzene and 57.6% et hyl styrene) (7?2640 g), 2-ethyl hexyl ‘
acrylate (4400' g), and hexanedioidiacrylate (960 g) is added a digl ycerol
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r ows havi ng 34 PI nsh@jeach of &Fﬁ)e'&?%\? 19%£Sb§grb§m£§% %vel di sposed at an
angle of 120 to nethepe orefrsred WQOIdlmdw wbme the vehotitawsochempia sie dth@forilot @ it S

nei ghbori n epar at ed each having a
di snet er ol%dlr \éﬂ(?nrﬁm e"g} gﬁ ?%é pgl\é \ﬁ/'ér’d ea%“r"&ﬁfé)%?"éﬂﬁ?m '“a%&'gefbfegpﬁé)fs?ﬁaft
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m xer to f%moF!F?@P@ed@chplpyeda)f ,~~' 9i ' ~i ~r=f~ ~hL~ i~ WD 99147090 -65 2
2 AU G 2002 P emul sion.to th vi ce used for curing.
Optional ly an g%_[)lt %éﬁ'g "gs{gatl thr?lt §F°"is§’fﬁ§éﬁ"‘158 FUSRANE EBemben MAYoFPIRRIISR
pressure trelakedy highe cbm&mr&tiohk&xi hyBFze DRirm@iga hbsditdht Polfin¥e€lor ke PRnfdeid 1 N
(2.5 cm pa{b e '& el emerﬂ er (McMaster-Carr. Aurora, OH Model 3529K53)
The  conbi ra2eOPREE W 5 hieh surtacs atea;materiab s ffosusdn euteythe F\smlbf:ﬂwlélctomptlkr-,ml
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appar at us H’gﬂ Sfeighy of the absorbepr membes X 09%)y af lehst |ahfg.lt35% by. eeighy/ cfale mgh
phase and @ffack £&d t N set-up is. fill
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RPM and r dteressary abs mqunsse bgmillaty atctonr @t the Qbsomlmmutmea&eﬁclPsefé‘rablir hge Slomger at e

of the wat n stead r ed to a rate of 151.3 cc/sec
over a ti r?gg%‘g&?%gmbg rs @u?’"'i"%au'%(s‘aﬂ?i‘ gﬁbﬁ » BY Weightamaremnrefopablyatlenst abauguced
to 3.03 g/¥&e bpweighg o’t’tmmgh%mfﬁkﬁ aéda m:‘&fsut'ryﬁlcml)nanxmrﬁeﬁtqhérﬁwaﬂhgpregéﬁe i's
steadily i.ncrease to apout 150 cc/sec duri n&the atter tine per

back presdiYRteR il camasiseqaean pgRteRate basis, dromnaboyt 3 tocabautya9Pes by weight, sngroi nt
i s about | AlyARIm Gbokd A p of
the syst en e T baah o, St KPR SERAE SATlbrd OFichy fom BhH 581 488 g
to a yiel B0%. Pé&embalh&hlsuﬁaqeam fiersabout ?5 cc/sec. B) Pol ynerization of
HI PS '



The HPE flowing fromthe static mxer at this point is coll egt ' .
round pol yethyl ene tub, 40 in. ( 102 cm in dianeter and 12. ﬁdAU@ﬁQUZm

high, witRs l e sides, much |ike a springformpan used in cooki ng
cakes. A pipe-ITKe polyethylene insert 12.5 in. (31.8 cm i P/ BAUPYPO at
its base is f|rn1y affixed to the centgr of the base and is 12.5 in. (31.8
.cm high. The H PE-containing tubs are kept in a roommintained at 65 C
for 18 hours to effect polynerization and formthe foam C) Foam Washi ng
and Dewat eri nej (V1Yo R e 0 |

foamat this po?gﬁosﬁas rgﬁﬁﬁa‘n wat Herh'%ﬁg@g&?caén 'g:altr'lzpﬁg‘%gé @‘b“e&sm“w
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er\/lt ﬁnd r Em r c @f agduene, itle lodg:m mvelela dfathe @hwbmwormtf@lgs,sn?g{gagfédn?@ rate
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to 3. 36 ghlserptiow espacity ofthe peﬁmchbecfrbabqwé sp%cmcrmghTJﬁefaéeE‘&éJ bteAdi el Rt € 1S
steadily mcreils@itouggout |50 cc/sec during the latter time period. The

back presBHpE o C¢ frga myicEal (6.8 shret erpartigleform. parsiele sizey; ete. himthml nt

i's about iard, Affloughl§igh kevelk of il bShbé e of

t he systearg% The W‘;ukegha pur(r)p speed Is tﬁgﬁwgietgbﬁj I?éﬂl g‘e’c‘:‘rgéerggégﬁat ‘Rgﬁ eld a

reci r cul athsgrbentaarticles. tagehieverthe cequisite leve) oPoapjhinry |suqmncﬁmco§sed-im‘&eThmel-ll PE

orvnnd, © RS bd'SuRERh figll| ifcelred BaferfiPtd brovite’fleh SLEH RSS! Rmoll © 2
wishing to be bound by theory, it is beheved that three primary properties of the preferred

collapsible polymeric foam materials described above allow these foams to function
particularly effectively in high suction storage absorbent members. These three properties are:
(i) relatively low density, (ii) the ability to readily distribute liquid within itself. and (iii) the
ability to remain collapsed but then expand. upon absorption of sufficient liquid. along with
the preferred hydrogel-fonning absorbent polymers as they swell upon imbibation of liquid.
This latter property maintains contact between the foam material and the hydrogel-forming
particles as the member absorbs fluid.

Representative storage absorbent members of the present invention are shown via
photomicrograph in Figures 3, 4, 5, 6 and 7. Figures 3 and 4 depict high suction polymeric

foams which may alone (preferably in sheet form) function as the storage absorbent member.
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a sharp reciprocating saw bl ade into sheets which are 0.185 inches (4.7 mm)
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det ai | ed i radBgsiveplechias those described in U.S. Patent No. 5.560, 878 |ssued Oct 1, 1996 to Dragoo
et al., the disclosure of which is incorporated herein by reference. Processes for combining
melt-blown adhesives with the requisite hydrogei-forming polymer and high surface area
material is also described in detail in the '878 patent.

As another example of a material that will provide integrity of the mixture, in
absorbent members comprising a blend of hydrogel-forming polymer and high surface area
fibers and/or particulate polymgric foam, the member can comprise a thermoplastic material.
Upon melting, at least a portion of this thermoplastic material migrates to the intersections of
the respective member components, typically due to interparticle or interfiber capillary
gradients. These intersections become bond sites for the thermoplastic material. When
cooled, the thermoplastic materials at these intersections solidify to form the bond sites that
hold the matrix of materials together.

Optional thermoplastic materials useful herein can be in any of a variety of forms
including particulates. fibers, or combinations of particulates and fibers. Thermoplastic fibers
are a particularly preferred form because of their ability to form numerous bond sites. Suitable

thermoplastic materiais can be made from any thermoplastic polymer that can be melted at

eld a-
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thermoplastic fiber. Suitable surfactants include nonionic surfactants such as Brij® 76

manufactured by ICI Americas, Inc. of Wilmington, Delaware, and various surfactants sold
under the Pegosperse® trademark by Glyco Chemical, Inc. of Greenwich, Connecticut.
Besides nonionic surfactants, anionic surfactants can also be used. These surfactants can be
‘applied to the thermoplastic fibers at levels of, for example, from about 0.2 to about 1 g. per
sq. of centimeter of thermoplastic fiber.

Suitable thermoplastic fibers can be made from a single polymer (monocomponent
fibers), or can be made from more than one polymer (e.g., bicomponent fibers). As used
herein, "bicomponent fibers" refers to thermoplastic fibers that comprise a core fiber made

from one polymer that is encased within a thermoplastic sheath made from a different
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: CELBOND® or CHISSO® bicomponent fibers). These bicomponent fibers can be concentric
or eccentric. As used herein, the terms "concentric" and "eccentric" refer to whether the
sheath has a thickness that is even, or uneven, through the cross-sectional area of the
bicomponent fiber. Eccentric bicomponent fibers can be desirable in providing more
compressive strength at lower fiber thicknesses. Suitable bicomponent fibers for use herein
can be either uncrimped (i.e. unbent) or crimped (i.e. bent). Bicomponent fibers can be
critﬁped by typical textile means such as, for exampie, a stuffer box method or the gear crimp
method to achieve a predominantly two-dimensional or "flat" crimp.

In the case of thermoplastic fibers, their length can vary depending upon the particular
melt point and other propenie§ desired for these fibers. Typically, these thermoplastic fibers
have a length from about 0.3 to about 7.5 cm long, preferab‘ly from about 0.4 to about 3.0 cm
long, and most preferably from about 0.6 to about 1.2 cm long. The properties, including melt
point, of these thermoplastic fibers can also be adjusted by varying the diameter (caliper) of
the fibers. The diameter of these thermoplastic fibers is typically defined in terms of either
denier (grams per 9000 meters) or decitex (grams per 10,000 meters). Suitable bicomponent
thermoplastic fibers can have a decitex in the range from about 1.0 to about 20, preferably
from about 1.4 to about 10, and most preferably from about 1.7 to about 3.3.

The compressive modulus of these thermoplastic materials, and especially that of the
thermoplastic fibers. can also be important. The compressive modulus of thermoplastic fibers
is affected not only by their length and diameter, but aiso by the composition and properties of
the polymer or polymers from which they are made, the shape and configuration of the fibers
(e.g., concentric or eccentric, crimped or uncrimped), and like factors. Differences in the

compressive modulus of these thermoplastic fibers can be used to alter the properties, and
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forming polymer (or other osmotic absorbent) and the high surface area material. Of course,
the physical form (e.g., fibrous, particulate, etc.) of the high surface area material and the
hydrogel-forming absorbent polymer will dictate (or other osmotic absorbent), at least to some
degree, what processes may be utilized for forming specific storage absorbent member
embodiments.

In one embodiment, hydrogel-forming absorbent polymer particles may be affixed to
fibrous material to prevent unwanted migration of the particles during manufacture. storage
and/or wear. Attaching absorbent particles to molten polymeric material is disclosed in
European Patent Publication EP 156,160, in which molten polymeric material is extruded so as
to produce a stream of melt blown polymeric'microﬁbres and. while they are still tacky,
absorbent particleslare directed therein so they adhere to the fibres.

The technique of entrapment of particulate absorbent materials in a meltblown web is
disclosed in U.S, Patent No. 4,923,454, in which microfiber-containing absorbent structures
and absorbent articles in which wettable hydrophilic nylon meltblown microfibers and
hydrogel-forming polymer particles are disclosed, and in U.S. Patent No. 4,773.903 in which
meltblown microfiber and hydrogel-forming polymer particles and crimped staple fibers and

hydrophilizing agent are disclosed. The disclosure of these patents is incorporated by

reference herein.
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cmof at | e?nsghrea‘?bfg%tscﬁen%{ti%'diagram of an apparatus 320 for making such a homogeneous blend.

Referring to Figure 9, an absorbent member is prepared by introducing particulate polymeric
foam from first feed supply 301 to a first metering device 302 (optionally, device 302 is a
fluidized bed lost weight system which will control the amount of particulate foam metered to
the line based on the weight difference from the device over a specified time) and introducing
particulate hydrogel-forming polymer from second feed supply 303 to a second metering
device 304 (optionally, device 304 is a weight and loss metering system commonly used in
commercial manufacture of diapers and feminine hygiene products: for example a weight and
loss system available from Acrison, Inc., Moonachi, NY. This step sets the basis weight of the
hydrogel-forming absorbent polymer in the product.) The polymeric foam particles and
hyrdogel-forming polymer particies are introduced into a single mixing chamber 305. Within
the mixing chamber 305 a homogeneous blend of the two components is created. This mixture
is then transported with an airstream 306 (using, e.g., a venturi eductor to increase the kinetic
energy of the particles) through a fibrous adhesive stream originating from 307. Alternatively,
the pieces of foam and hydrogel-forming polymer can also be “agglomerated” by any
technique capable of producing a relatively homogeneous mixture. bonding or binding the
material together, obtaining a free flowing blend to be introduced into airstream 306. The

fibrous adhesive stream may be introduced via a melt blown adhesive system such as that
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A similar process to that described in the preceding paragraph can be used to combine
high surface area fibrets with an osmotic absorbent (e.g., particulate hydrogel-forming
absorbent poiymer). That is, the fibrets may be introduced via a device similar to first feed
supply 301 shown .in Figure 10. Other well known methods for combining fibers and
hydrogel-forming polymers may be employed. A representative means for preparihg such a
composite is described in Example 1 below.

An alternate process for mixing and acceleration of the particulate polymeric foam and
hydrogel-forming polymer utilizes electrostatic forces. In this embodiment, the two types of
materials are “charged” to cause an attractive force between them. This force is used to create
the homogeneous blend of the two, and potentially will create the motive force to accelerate
the blend through the adhesive stream, thus eliﬁinating one of the process air streams.

In another preferred embodiment, particulate hydrogel-forming absorbent polymer is
positioned between two sheets of polymeric foam material. This layered combination is then
manipulated (e.g., cut through its thickness) in the machine and/or the cross direction to cause
the sheets to separate into strips or pieces, to provide an storage absorbent member comprised
of small sections of the layered combination. (It is noted that the layered structure formed
prior to cutting is also useful as a storage absorbent member and may provide benefits in terms
of manufacture on a commercial scale. However. Applicants have found that further
processing provides a storage absorbent member having particularly high capillary sorption

absorbent capacity at high suction héights.) Figure 10 depicts an apparatus 420 for making
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‘5 polynmeric foam and m xtures thereof. 37. The storage a_bégxgt menber of
claim 36 wherein the osnotic absorbent is a hydrogel-form
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particulate form the foamhaving a capillary sorption absorbent capacity
at a height of 120 cmof at least about 2 g/g. 15 39. The absorbent nenber
of claim 37 wherein the high surface area material conprises high surface
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non-woven 411 around the composite 410. (The non-woven material provides composite
integrity during subsequent reforming operations and also provides additional integrity in the
final structure.) The wrapped composite is then introduced to a first reforming device 413 and
a second reforming device 414. In reforming devices 413 and 414 the wrappedvcomposite is
selectively slit by applying planes of shear in multiple directions. The planes of shear fracture
the wrapped composite into columns of polymer foam and hydrogel-forming polymer/fibrous
adhesive layers. The reforming operation also reduces the basis weight of the composite,
including the non-woven, about the shear planes.

To fully understand the physical nature of a preferred composite formed in the above
operation, Figure 11 shows composite 410 in detail (without depicting the nonwoven wrap),
after it has been subjected to reformation in devices 413 and 414. In this embodiment, one of
the reforming devices has cut the composite through its entire thickness into several strips in
the cross-direction, while the other reforming device has cut the composite through its entire

thickness in the machine direction. The result is a composite comprised of numerous discrete
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typically relatively liquid-impervious, and the high suction storage member. In another simple
form, the absorbent article need only include a backing sheet, an acquisition material. and the
high suction storage member. The components ‘will be associated such that the acquisition
material is positioned so as to acquire the liquid discharge of the wearer of the absorbent
article, The high suction member described herein is located so as to be in liquid
communication with the acquisition member, or any optional liquid distribution member that
is in liquid or capillary communication with the acquisition member. Liquid impervious
backing sheets can comprise any material, for example poiyethylene or polypropylene. having
a thickness of about 1.5 mils (0.038 mm), which will help retain liquid within the absorbent
article.
More conventionally, these absorbent articles will also include a liquid-pervious

topsheet element that covers the side of the absorbent article that touches the skin of the
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the like. A preferred topsheet is carded, and thermally bonded by means well known to those

skilled in the fabrics ait. Preferably, the topsheet 61 has a weight from about 18 to about 25 -
grams per square meter, 2 minimum dry tensile strength of at least about 460 grams per
centimeter in the machine direction, and a wet tensile strength of at least about §5~gmms per
centimeter in the cross-machine direction.

While it is preferred to have a topsheet as the material nearest the wearer's skin, it is
not necessary. It is contemplated that a suitable absorbent core configuration could be used
without a topsheet and still produce desirable results such as comfort and absorbency as well
as simplicity in manufacturing and material cost savings, For example, the body-side surface
of the absorbent core itself could be made of liquid pervious, soft. compliant. non-irritating

materials that substitute for a separate topsheet. Such an absorbent core would only need to be
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backsheet 62 prevents the exudates absorbed and contained in the storage absorbent member
10 from wetting articles which contact the diéper 60 such as bed sheets and undergarments.
Preferably, the backsheet 62 is polyethylene film having a thickness from about 0.012 mm (0.5
mil) to about 0.051 centimeters (2.0 mils), although other flexible, liquid impervious materials
can be used. As used herein. the term "flexible" refers to materials which are compliant and
which will readily conform to the general shape and contours of the wearer's body.

A suitable polyethylene film is manufactured by Monsanto Chemical Corporation and
marketed in the trade as Film No. 8020. The backsheet 62 is preferably embossed and/or
matte finished to provide a more cloth-like appearance. Further, the backsheet 62 may be
"breathable," permitting vapors to escape from the absorbent core 28 while still preventing
exudates from passing through the backsheet 62. It is contemplated that a backsheet that is
highly breathable but substantially impervious to liquid may be desirable for certain absorbent
articles,

The size of the backsheet 62 is dictated by the size of the absorbent core 28 and the
exact diaper design selected. In a preferred embodiment, the backsheet 62 has a modified
hourglass-shape extending beyond the absorbent core 28 a minimum distance of at least about

‘ 1.3 centimeters to at least about 2.5 centimeters (about 0.5 to about 1.0 in.) around the entire
| diaper periphery.

The topsheet 61 and the backsheet 62 are joined together in any suitable manner. As

| used herein, the term "joined" encompasses configurations whereby the topsheet 61 is directly

joined to the backsheet 62 by affixing the topsheet 61 directly to the backsheet 62, and

configurations whereby the topsheet 61 is indirectly joined to the backsheet 62 by affixing the

topsheet 61 to intermediate members which in turn are affixed to the backsheet 62. In a

preferred embodiment, the topsheet 61 and the backsheet 62 are affixed directly to each other

in the diaper periphery by attachment means (not shown) such as an adhesive or any other

attachment means as known in the art. For example, a uniform continuous layer of adhesive, a

| patterned layer of adhesive, or an array of separate lines or spots of adhesive can be used to

affix the topsheet 61 to the backsheet 62.
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to provide a fastening means for holding the diaper on the wearer. The tape tab fasteners 65
depicted are representative only. The tape tab fasteners can be any of those well known in the
art, such as the fastening tape disclosed in U.S. Patent 3.848,594 (Buell), issued November 19,
1974. which is incorporated by reference. These tape tab fasteners or other diaper fastening
means are typically applied near the corners of the diaper 60.

Elastic members 69 are disposed adjacent the periphery of the diaper 60, preferably
along each longitudinal edge 64, so that the elastic members tend to draw and hold the diaper
60 against the legs of the wearer. Additionally, elastic members 67 can be disposed adjacent
either or both of the waistband regions 63 of the diaper 60 to provide a waistband as well as or
rather than leg cuffs. For example, a suitable waistband is disclosed in U.S. Patent 4.515,595
(Kievit et al.), issued May 7, 1985, which is incorporated by reference. In addition, a method
and apparatus suitable for manufacturing a disposable diaper having elastically contractible
elastic members is described in U.S. Patent 4,081.301 (Buell), issued March 28, 1978, which is
incorporated by reference.

The elastic members are secured to the diaper 60 in an elastically contractible
condition so that in a normally unrestrained configuration, the elastic members effectively
contract or gather the diaper 60. 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 while the diaper 60 is in an uncontracted condition, Alternatively, the diaper 6ﬂ
can be contracted, for example, by pleating, and the elastic members secured and connected to
the diaper 60 while the elastic members are in their unrelaxed or unstretched condition. The
elastic members may extend along a portion of the length of the diaper 60. Alternatively, the
elastic members can exténd the entire length of the diaper 60, or any other length suitable to
provide an elastically contractible line. The length of the elastic members is dictated by the
diaper design.

In use, the diaper 60 is applied to a wearer by positioning one waistband region under
the wearer's back, and drawing the remainder of the diaper 60 betwéen the wearer's legs so that
the other waistband region is positioned across the front of the wearer. The tape-tab 65 or
other fasteners are then secured preferably to outwardly facing areas of the diaper 60. In use,
disposable diapers or other absorbent articles incorporating the storage absorbent members of
the present invention tend to more efficiently store liquids and to remain dry due to the high

absorbent capacity and high suction capacity of the absorbent members. -
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When used as an absorbent core in a disposable diaper 60, a preferred e;nbodiment of
the core 28 according to .'the present invention is positioned such that an acquisitidn strip 52 is
in liquid communication with topsheet 61. and serves to quickly acquire and partition body

‘exudates from the wearer's body 1o an absorptive distribution' strip §1. Adhesive bonding of
acquisit'i;m strip 52 to topsheet 61 may enhance the liquid communication by. providing
interfacial bonding and preventing topsheef'separation from .impeding liquid ﬂq'W. The
distribution material 51 moves liquid in the x and y dimensions of the core 28 and is
subsequently deéor_bed by the liquid storage component, sfiown generally as 10, which is a
storage absorbent member of the present invention. While components 52 and 51 ;re shown
generally as being rectilinear and of equal size€, other shapes and size relationships' may be
utilizéd As shown. the generally rectilinear components have a width 53 corresponding to a
sultable width for the crotch area 66 of a disposable dxaper As well, the length of the
respectlve core components may be varied to provide a suitable fit for various wearer sizes.
' As is shown in Figure 1. storage absorbent member 10 can comprise two separate‘

. storage absorbept member 20 and 30 s;ucli that there is no stordge absorbent member element . .
located in the liquid discharge region of the diaper. Because such an storage absorbent

* member 10 has little or no liquidi storage material (it should be recognized that the distribution .
material 51 may have significant storage capacity and will contain’liquid at least until it is

. desorbed by the higher suction storage material) in the center of the core (corresponding to the

crotch or liqt;id 'discha;'ge region of the core), articles containing such cores may provide
|mprovcd fit and wearer comfort both when the article is dry and after it has received several
loadmgs of body liquid. See, e.g., co-pending U.S. Patent Apphcanon Serial No. 08/825.072,

filed March 27,1997 by G. Young et al.,\ ' ¥

08/825,071, filed March 27, 1997 by G. LaVon et al.. and U S. Patent 5, 827 253 (Young etal. )
issued October _27 1998,

anure 2a depicts a blown-
. apant view of absorbent core 28'having two separated elements 20 and 30, each of which
Iconsist of a storage absorbent member of the present invention. Front panel 20 generally
corresponds to the portion of the disposal;le diaper wom in the front of the wearer. Similarly. -
the back panel 30 corresponds to the portion of the disposable diapér worn in 'the back of the
wearer. ' ‘ ‘
Allemati\‘(ely. storage absbrbcpt member 10 mz;,v be a unijtary layer(s) (i.e., '\‘vl.\ere the

dashed lines 70 in Figure | indicate that storage absorbent member 10 is included in the liquid

AMENDED SHEET -
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discharge region of the article) of storage absorbent material of the present invention. Suchan -
embodlrnent of an absorbent core 28 is deplcted in Figure 2b. . |

in one embodiment. acquisition strip 52 will be a hqund handling layer. positioned in
the liquxd discharge region of the wearer of the article. in the form of a high loft nonwoven,
but is-preferaPly in the form of a liquid acquisition layer comprising a layer of modified
cellulosic fibers, e.g., stiffened curled celluloeic fibers, and optionally up to about 10% by
»\(eighl of this liquidi acquisition/distribution layer of polymeric gelling agent. In a preferred i
embodiment, acquisition stri|; 52 will compri.se.a high loft chemicarlv bonded polyethylene
terephtha|ate (PET) nonwoven layer (e.g.. havmg a basis weight of about 42 g/m2) overlymg a
layer of stiffened curled cellulosic fibers (e.g., available from Weyerhauser Co WA as
CMC®: also available from The Procter ‘& Gamble Co., Paper Technology Division,”

Cincinnati, OH), such that the PET nonwoven layer is positioned between the stiffened curled

- cellulosic fibers and the topsheet. The modxﬁed cellulosxc fibers used in the liquid acqulsmon

layer 52 of such a preferred absorbent article are preferably wood pulp fibers ‘that have been

J stiffened and éurled by means of chemical and/or thermal treatment. Such modified cellulosw

fibers are of the same type as are employed in the absorbent articles described in U.S. Patent
No. 4.935.622 (Lash et al.), issued June 19. 1990, which is incorporated herein by reference.
A preferred embodiment is one where the liquid distribution layer SI is as described in co-
pending U.S. Patent applieation Serial No. 0#0‘/-2 Yig . filed March 13. 1998 by DesMarais
et al. titled “ABSORBENT MATERIALS FOR DlSTRIBUTl'NG AQUEOUS LIQUIDS” (P&G Case

US. Dafent 5,800, 916 (Seqea efa/ s;m{ 1;,.,1,“ ! [395
7051) or co~-pending ateR-ApH a8 hlo~—D&AE -

Aprit--—1996, each of which is incorporated by reference herein. [Ina preferred embodiment
S tet J— Foo, Y/6

utilizing the fibrous distribution materiais described in
Seml—No—Wthe distribution material is passed through at least two rolls each with
curcumferennal ridges and grooves. which are run at such a close tolerance that the web
.undergoes permanent defonnauon Similar processes have been developed for treatmg stretch
laminate materials and are described in U.S. Patent No. 5,167.897 (Weber) relating to stretch
materials. Essentially, this process provides mechanical treatment of the web.] This optional

liquid distribution layer is typically positioned between the (upper) liquid-handling (e.g., liquid .

. acquisition material) and the (lower) high suction storage absorbent layer and is in liquid.

communication therewith. Absorbent articles that can utilize the storage absorbent members

of the present invention in a.lower liquid storage layer underlying an upper liquid

‘ﬁ\ r"( \th -S)"“,H
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, 109638 () bpghqcpr;d@] r a single use (i.e., the original absorbent article in its whole is not intended to
be laundered or otherwise restored or reused as an ebsorbent article, aithough certain materials
or all of the absorbent article may be recycled. reused, or composted). As used herein, the
term "diaper" refers to a garment generally worn by infants and incontinent persons that is
worn about the lower torso of the wearer. It should be understood, however, that the present
invention is also applicable to other absorbent articles such as incontinent briefs, incontinent

pads, training pants. diaper inserts, catamenial pads, sanitary napkins, tampons, bandages,

facial tissues, paper towels, and the like.

VI. Test Methods

A. Capillary Sorption
Purpose

The purpose of this test is to measure the capillary sorption absorbent capacity, as a
function of height, of storage absorbent members of the present invention. (The test is also
used to measure the capillary sorption absorbent capacity, as a function of height, of the high

. surface area materials - i.e., without osmotic absorbent, such as hydrogel-forming absorbent
polymer, (if any is present) or other optional materials utilized in the absorbent member.
Nonetheless. the discussion that follows discusses the Capillary Sorption method as it pertains
to measuring an entire storage absorbent member.) Capillary sorption is a fundamental
property of any absorbent that governs how liquid is absorbed into the absorbent structure. In
the Capillary 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 11,
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.
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Principle

A porous glass frit is connected via an uninterrupted column of fluid to a fluid
reservoir on a balance. The sample is maintained under a constant confining weight during the
experiment. As the porous structure absorbs fluid upon demand. the weight loss in the balance
fluid reservoir is recorded as fluid uptake, adjusted for uptake of the glass frit as a function of
height and evaporation. The uptake or capacity at various capillary suctions (hydrostatic
tensions or heights) is measured. Incremental absorption occurs due to the incremental
lowering of the frit (i.e., decreasing capillary suction).

Time is alsé» monitored during the experiment to enable calculation of initial effective

uptake rate (g/g/h) at a 200 cm height.
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Test Liquid: ~ Synthetic urine is prepared by completely dissolving the following

materials in distilled water.

Compound EWwW. Concentration (g/L)
KCI 74.6 2.0
Na3504 142 2.0
(NH4)H2PO4 115 0.85
(NH4)2HPO4 132 0.15
CaCly-2H2O 147 0.25
MgCly.6H0 203 0.5

General Description of Apparatus Set Up

The Capillary Sorption equipment. depicted generally as 220 in Figure 8A , used for
this test is operated under TAPPI conditions (50% RH, 25°C). A test sample is placed on a
glass frit shown in Figure 8A as 202 that is connected via a continuous column of test liquid
(synthetic urine) to a balance liquid reservoir, shown as 206, containing test liquid. This
reservoir 206 is placed on a balance 207 that is interfaced with a computer (not shown). The
balance should be capable of reading to 0.001 g, such a balance is available from Mettler
Toledo as PR1203 (Hightstown, NJ). The glass frit 202 is placed on a vertical slide, shown
generally in Figure 8A as 201, to allow vertical movement of the test sample to expose the test
sample to varying suction heights. The vertical slide may be a rodless actuator which is
attached to a computer to record suction heights and corresponding times for measuring liquid
uptake by the test sample. A preferred rodless actuator is available from Industrial Devices
(Novato, CA) as item 202X4X34N-1D4B-84-P-C-S-E, which may be powerea by motor drive
ZETA 6104-83-135, available from CompuMotor (Rohnert, CA). Where data is measured and
sent from actuator 201 and balance 207, capillary sorption absorbent capacity data may be
readily generated for each test sample. Also. computer interface to actuator 201 may aliow for
controlled vertical movement of the glass frit 202. For example, the actuator may be directed
to move the glass frit 202 vertically only after “equilibrium” (as defined below) is reached at
each suction height.

The bottom of glass frit 202 is connected to Tygon® tubing 203 that connects the frit
202 to three-way drain stopcock 209. Drain stopcock 209 is connected to liquid reservoir 205

via glass tubing 204 and stopcock 210. (The stopcock 209 is open to the drain only during
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The glass frit diameter must be sufficient to accommodate the piston/cylinder
apparatus, discussed below, for holding the test sample. The glass frit 202 is jacketed to allow
for a constant temperature control from a heating bath. The frit is a 350 mL fritted disc funnel
specified as having 4 to 5.5 pum pores, available from Corning Glass Co. (Corning, NY) as
#36060-350F. The pores are fine enough to keep the frit surface wetted at capillary suction
heights specified (the glass frit does not allow air to enter the continuous column of test liquid
below the glass frit).

As indicated. the frit 202 is connected via tubing to fluid reservoir 205 or balance
liquid reservoir 206. depending on the position of three-way stopcock 210.

Glass frit 202 is jacketed to accept water from a constant temperature bath. This will
ensure that the temperature of the glass frit is kept at a constant temperature of 88°F (31°C)
during the testing procedure. As is depicted in F igure 8A, the glass frit 202 is equipped with
an inlet port 202A and outlet port 202B, which make a closed loop with a circulating heat bath
shown generally as 208. (The glass Jacketing is not depicted in Figure 8A. However, the
water introduced to the jacketed glass frit 202 from bath 208 does not contact the test liquid
and the test liquid is not circulated through the constant temperature bath. The water in the
constant temperature bath circulates through the jacketed walls of the glass frit 202))

Reservoir 206 and balance 207 are enclosed in a box to minimize evaporation of test
liquid from the balance reservoir and to enhance balance stability during performance of the
experiment, This box. shown generally as 212, has a top and walls, where the top has a hole
through which tubing 211 is inserted. _

The glaés frit 202 is shown in more detail in Figure 8B. Figure 8B is a cross-sectional
view of the glass frit, shown without inlet port 202A and outlet port 202B. As indicated, the
glass frit is a 350 mL fritted disc funnel having specified 4 to 5.5 um pores. Referring to
Figure 8B, the glass frit 202 comprises a cylindrical jacketed funnel designated as 250 and a
glass frit disc shown as 260. The glass frit 202 further comprises a cylinder/piston assembly

shown generally as 265 (which comprises cylinder 266 and piston 268), which confines the



- 10ML0% & () -L10% & () -m fL10%h& () - mL10%& ()-m t g10%a( T( & &) f3 100/40 O-0
"V}[<H7 10 &10% & ()-!s10% (& ()-!+ 2 A |

109& () - % -13(10%(c(& ()-3!10% & ()-)/z[ <H7 1010
2mo% &(%)%ﬁ%{%%& & E)- IYL$! 109% (& ()- YL!110% & ()-g! %D %(@8{0&%& dEH?
10=! 10% & ()- F; 940% & ()-Y:!10% & (X3 810% & () -

7109% & ()-5! 10% & () - */ =MuV4 5

10! $0#109X| X| & () - #10%4| & () -1 Z10%| & ()-10%| & ()- 10@ @ 10@ @

no@a@!” "té@%’@@,&sk{o}m a¥)290 0dnid \fovidls 0441 é&ﬂ%’d 8prés)suxje19%°e| t&st(s)amﬁle To
310%}| & () - 109%4| & (V 109%| &It() @ 10%4| & ( xmbC 10! $0#
109%<&' () - IPraMeay exfgm e evaporation of test liquid from the glass xsc 60. a Teflon ring shown as

10! S0#1y 10084 {1 %%Zi‘*‘“?‘e%?ai%%92?*%392“210‘32%9{@"@1%% PR fiokapac
10 10<<!~ (avallebka&'sbger st#ck rq_m)Mz(syerC;#y A0HREFL 16 a@l 1086t & §iye) amm%p&eq Yo
109%& () - ’cgverQheCfr&glsc surface outside of the cylinder 266, and thus minimizes evaporation from the
glass frit. The ring outer diameter and inner diameter is 7.6 and 6.3 cm. respectively. The
inner diameter of the Teflon® ring 262 is about 2 mm less than the outer diameter of cylinder
266. A Viton® O-ring (available from McMasterCarr as # AS568A-150 and ASS68A-151)
264 is placed on top of Teflon® ring 262 to seal the space between the inner wall of
cylindrical jacketed funnel 250 and Teflon® ring 262, to further assist in prevention of
evaporation. If the O-ring outer diameter exceeds the inner diameter of cylindrical jacketed
funnel 250, the O-ring diameter is reduced to fit the funnel as follows: the O-ring is cut open,
the necessary amount of O-ring material is cut off. and the O-ring is glued back together such
that the O-ring contacts the inner wall of the cylindrical jacketed funnel 250 all around its
periphery.
As indicated, a cylinder/piston assembly shown generally in Figure 8B as 265 confines
the test sample and provides a small confining pressure to the test sample 270. Referring to
Figure 8C, assembly 265 consists of a cylinder 266, a cup-like Teflon® piston indicated by
268 and, when necessary, a weight or weights (not shown) that fits inside piston 268.
(Optional weight will be used when necessary to adjust the combined weight of the piston and
the optional weight so a confining pressure of 0.2 psi is attained depending on the test ‘
sample’s dry diameter. This is discussed below.) The cylinder 266 is Lexan® bar stock and
has the following dimensions: an outer diameter of 7.0 cm, an inner diameter of 6.0 cm and a
height of 6.0 cm. The Teflon® piston 268 has the following dimensions: an outer diameter
that is 0.02 cm less than the inner diameter of cylinder 266. As shown in Figure 8D, the end of
the piston 268 that does not contact the test sample is bored to provide a 5.0 cm diameter by
about 1.8 cm deep chamber 290 to receive optional weights (dictated by the test sample’s
actual dry diameter) required to attain a test sample confining pressure of 0.2 psi (1.4 kPa). In
other words, the total weight of the piston 268 and any optional weights (not shown in figures)
divided by the test sample’s actual diameter (when dry) should be such that a confining
pressure of 0.2 psi is attained. Cylinder 266 and piston 268 (and optional weights) are
equilibrated at 31°C for at least 30 minutes prior to conducting the capillary sorption absorbent

capacity measurement.
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A non-surfactant treated or incorporated apertured film (14 cm x 14 cm) (not shown)
is used to cover the glass frit 202 during Capillary Sorption experiments to minimize air
destablization around the sample. Apertures are large enough to prevent condensation from

forming on the underside of the film during the experiment.

Test Sample Preparation

The test sample can be obtained by punching out a 5.4 cm diameter circular-shaped
structure from a storage absorbent member, using an arch punch. When the member is a
component of an absorbent article, other components of the article must be removed prior to
testing. In those situations where the member cannot be isolated from other components of the
article without significantly altering its structure (e.g.. density, relative disposition of the
component materials, physical properties of constituent materials, etc.) or where the member is
not a component of an absorbent article, the test sample is prepared by combining all the
materials that constitute the member such that the combination is representative of the member
in question.

The dry weight of the test sample (used below to calculate capillary sorption absorbent

capacity) is the weight of the test sample prepared as above under ambient conditions.

Experimental Set Up
1. Place a clean, dry glass frit 202 in a funnel holder attached to the vertical slide
201. Move the funnel holder of the vertical slide such that the glass frit is at the 0
cm height.

(84

Set up the apparatus components as shown in Figure 8A, as discussed above.

3. Place 12 cm diameter balance liquid reservoir 206 on the balance 207. Place
plastic lid 206B over this balance.liquid reservoir 206 and a plastic lid over the
balance box 212 each with small holes to ailow the glass tubing 211 to fit through.
Do not ailow the glass tubing to touch the lid 206B of the balance liquid reservoir

or an unstable balance reading will result and the measurement cannot be used.

4. Stopcock 210 is closed to tubing 204 and opened to glass tubing 211. Fluid
reservoir 205, previously filled with test fluid. is opened to allow test fluid to enter

tubing 211. to fill balance fluid reservoir 206.

5. The glass frit 202 is leveled and secured in place. Also, ensure that the glass frit is

dry.
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Fill this Tygon® tubing with test liquid from liquid reservoir 205.

7. Attach the Tygon® tubing 203 to the level glass frit 202 and then open stopcock
209 and stopcock 210 leading from fluid reservoir 205 to the glass frit 202..
(Stopcock 210 should be closed to glass tubing 211.) The test ﬁquid fills the glass
frit 202 and removes all trapped air during filling of the level glass frit. Continue
to fill until the fluid level exceeds the top of the glass frit disc 260. Empty the
funnel and remove all air bubbles in the tubing and inside the funnel. Air bubbles
may be removed by inverting glass frit 202 and allowing air bubbles to rise and
escape through the drain of stopcock 209. (Air bubbles typically collect on the
bottom of the glass frit disc 260.) Relevel the frit using a small enough level that

it will fit inside the jacketed funnel 250 and onto the surface of glass frit disc 260.

8. Zero the glass frit with the balance liquid reservoir 206. To do this, take a piece of
Tygon® tubing of sufficient length and fill it with the test liquid. Place one end in
the balance liquid reservoir 206 and use the other end to position the glass frit 202.
The test liquid level indicated by the tubing (which is equivalent to the balance
liquid reservoir level) is 10 mm below the top of the glass frit disc 260. If this is
not the case, either adjust the amount of liquid in the reservoir or reset the zero

position on the vertical slide 201.

9. Attach the outlet and inlet ports from the temperature bath 208 via tubing to the
inlet and outlet ports 202A and 202B, respectively, of the glass frit. Allow the
temperature of the glass frit disc 260 to come to 31°C. This can be measured by
partially filling the giass frit with test liquid and measuring its temperature after it
has reached equilibrium temperature. The bath will need to be set a bit higher than
31°C to allow for the dissipation of heat during the travel of water from the bath to

the glass frit.
10. The glass frit is equilibrated for 30 minutes.

Capillary Sorption Parameters

The following describes a computer program that will determine how long the glass

frit remains at each height.
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In the capillary sorption software program. a test sample is at some specified height
from the reservoir of fluid. As indicated above. the fluid reservoir is on a balance, such that a
computer can read the balance at the end of a known time interval and calcﬁlaie the flow rate
(Delta reading/time interval) between the test sample and reservoir. For purposes of this
method. the test sampie is considered to be at “equilibrium™ when the flow rate is less than a
specified flow rate for a specified number of consecutive time intervals. It is recognized that
for certain material, actual equilibrium may not be reached when the specified
“EQUILIBRIUM CONSTANT” is reached. The time interval between readings is 5 seconds.

The number of readings in the delta table is specified in the capillary sorption menu as
"EQUILIBRIUM SAMPLES". The maximum number of deltas is 500. The flow rate constant
is specified in the capillary sorption menu as "EQUILIBRIUM CONSTANT",

The Equilibrium Constant is entered in units of grams/sec. ranging from 0.0001 to
100.000.

The following is a simplified example of the logic. The table shows the balance
reading and Delta Flow calculated for each Time Interval.

Equilibrium Samples = 3; Equilibrium Constant = .0015

Uptake

0 5 10

Time Interval

Time Balance Delta
Interval Value Flow
(8) (g/sec)
0 0
1 0.090 0.0180
2 0.165 0.0150
3 0.225 0.0120
4 0.270 0.0090
5 0.295 0.0050
6 0.305 0.0020
7 0312 0.0014
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0316 0.0008
9 0.318 0.0004
Delta Table: :
Time 0 1 2 3 4 5 6 7 8 9

Deltal | 9999} 0.0180} 0.0180| 0.0180} 0.0090{ 0.0090| 0.0090| 0.0014| 0.0014| 0.0014
Delta2 | 9999} 9999] 0.0150] 0.0150{ 0.0150{ 0.0050| 0.0050{ 0.0050} 0.0008| 0.0008
Delta3 | 9999 9999] 9999| 0.0120} 0.0120{ 0.0120{ 0.0020| 0.0020] 0.0020| 0.0004

The equilibrium uptake for the above simplified example is 0.318 gram.

The following is the code in C language used to determine equilibrium uptake:

s /* takedata.c */

int take_data(int equil_samples,double equilibrium_constant)

{
double delta;

static double deltas([500]; /* table to store up to 500 deltas +/
double value;

double = prev_value;

clock_t next_time;

int i;

for (i=0; i<equil_samples; i++)

deltas{i] = 9999.; /* initialize all values in the delta table to
9999. gms/sec +/
delta_table_index = 0; /* initialize where in the table to store the
next delta v/
equilibrium_reached = 0; /* initialize flag to indicate equilibrium has
not been reached +/
next_time = clock(); /* initialize when to take the next reading */
prev_reading = 0.; /* initialize the value of the previous

reading from the balance +/

while (l!equilibrium_reached) { /* start of loop for checking for
equilibrium «/

next_time += 5000L; /* calculate when to take next reading */

while (cleck() < next_time); /* wait until 5 seconds has elasped from
prev reading */

value = get balance_reading(); /* read the balance in grams */

delta = fabs(prev_value - value) / §.0; /* calculate absolute value of flow in
last 5 seconds */

prev_value = value; /* store current value for next loop */

deltas({delta_table_index] = delta; /* store current delta value in the table
of deltas */

delta_table_index++; /* increment pointer to next position in
table */

if (delta_table_index == equil_samples) /* when the number of deltas = the number
of «/

delta_table_index = 0; /* equilibrium samples specified, /v

/* reset the pointer to the start of the
table. This way +/

/* the table always contains the last xx
current samples. */

equilibrium_reached = 1; /* set the flag to indicate equilibrium is
reached */
for (is0: i < equil_samples; i++) /* check all the values in the delta table

*/

U
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Capillarv Sorption Parameters
Load Description (Confining Pressure): 0.2 psi load
Equilibrium Samples (n): 50
Equilibrium Constant: 0.0005 g/sec
Setup Height Value: 100 cm
Finish Height Value: 0 cm
Hydrostatic Head Parameters: 200, 180, 160, 140, 120, 100, 90, 80, 70. 60, 50, 45, 40,
35, 30, 25, 20, 15, 10, 5 and 0 cm.
The capillary sorption procedure is conducted using all the heights specified above, in
the order stated, for the measurement of capillary sorption absorbent capacity. Even
if it is desired to determine capillary sorption absorbent capacity at a particular height
(e.g., 35 cm), the entire series of hydrostatic head parameters must be completed in
the order specified. Although all these heights are used in performance of the
capillary sorption test to generate capillary sorption isotherms for a test sample, the
present disclosure describes the storage absorbent members in terms of their

absorbent properties at specified heights of 200, 140, 100, 50, 35 and 0 cm.
Capillarv Sorption Procedure
1) Follow the experimental setup procedure.

2) Make sure the temperature bath 208 is on and water is circulating through the glass frit 202

and that the glass frit disc 260 temperature is 31°C.

3) Position glass frit 202 at 200 cm suction height. Open stopcocks 209 and 210 to connect
glass frit 202 with the balance liquid reservoir 206. (Stopcock 210 is closed to liquid

reservoir 205.) Glass frit 202 is equilibrated for 30 minutes.
4) Input the above capillary sorption parameters into the computer.
5) Close stopcocks 209 and 210.
6) Move glass frit 202 to the set up height, 100 cm.

7) Place Teflon® ring 262 on surface of glass frit disc 260. Put O-ring 264 on Teﬂon® ring.

Place pre-heated cylinder 266 concentrically on the Teflon® ring. Place test sample 270
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8) Cover the glass frit 202 with apertured film.

9) The balance reading at this point establishes the zero or tare reading.

10) Move the glass frit 202 to 200 cm.

I'T) Open stopcocks 209 and 210 (stopcock 210 is closed to fluid reservoir 205) and begin

balance and time readings.

Glass Frit Correction (blank correct uptake)

Since the glass frit disc 260 is a porous structure, the glass frit (202) capillary sorption
absorption uptake (blank correct uptake) must be determined and subtracted to get the true test
sample'capillary sorption absorption uptake. The glass frit correction is performed for each
new glass frit used. Run the capillary sorption procedure as described above, except without

test sample, to obtain the Blank Uptake (g). The elapsed time at each specified height equals
the Blank Time (s).

Evaporation Loss Correction

1) Move the glass frit 202 to 2 cm above zero and let it equilibrate at this height for 30

minutes with open stopcocks 209 and 210 (closed to reservoir 205).

2) Close stopcocks 209 and 210.

3) Place Teflon® ring 262 on surface of glass frit disc 260. Put O-ring 264 on Teflon®
ring. Place pre-heated cylinder 266 concentrically on the Teflon® ring. Place piston

268 into cylinder 266. Place apertured film on glass frit 202.

4) Open stopcocks 209 and 210 (closed to reservoir 205) and record balance reading and

time for 3.5 hours. Calculate Sample Evaporation (g/hr) as follows:
[balance reading at 1 hr - balance reading at 3.5 hr] /2.5 hr

Even after taking all the above precautions, some evaporative loss will occur, typically
around 0.10 gm/hr for both the test sample and the frit correction. Ideally, the sample

evaporation is measured for each newly installed glass frit 202.

Cleaning the Equipment
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a. Cleaning after each experiment

At the end of each experiment (after the test sample has been removed), the glass frit is
forward flushed (i.e., test liquid is introduced into the bottom of the glass frit) with 250 mL test
liquid from liquid reservoir 205 to remove residual test sample from the glass frit disc pores.
With stopcocks 209 and 210 open to liquid reservoir 205 and closed to balance liquid reservoir
206. the glass frit is removed from its holder, turned upside down and is rinsed out first with
test liquid, followed by rinses with acetone and test liquid. During rinsing, the glass frit must
be tilted upside down and rinse fluid is squirted onto the test sample contacting surface of the
glass frit disc. After rinsing, the glass frit is forward flushed a second time with 250. ml

synthetic urine. Finally, the glass frit is reinstalled in its holder and the frit surface is leveled.

b. Monitoring glass frit performance

Glass frit performance must be monitored after each cleaning procedure and for each
newly installed glass frit, with the glass frit set up at 0 cm position. 50 ml of test liquid are
poured onto the leveled glass frit disc surface (without Teflon® ring, O-ring and the
cylinder/piston components). The time it takes for the test fluid level to drop to 5 mm above
the glass frit disc surface is recorded. A periodic cleaning must be performed if this time

exceeds 4.5 minutes.

c. Periodic cleaning

Periodically, (see monitoring frit performance, above) the glass frits are cleaned
thoroughly to prevent clogging. Rinsing fluids are distilled water. acetone, 50% Clorox
Bleach® in distilled water (to remove bacterial growth) and test liquid. Cleaning involves
removing the glass frit from the holder and disconnecting all tubing. The glass frit is forward
flushed (i.e., rinse liquid is introduced into the bottom of the glass frit) with the frit upside

down with the appropriate fluids and amounts in the following order:
1. 250 m1 distilled water.

2. 100 ml acetone.
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3. 250 mli distilled water.
4. 100 m| 50:50 Clorox®/distilled water solution.
5. 250 mi distilled water.

6. 250 mi test fluid.

The cleaning procedure is satisfactory when glass frit performance is within the set
criteria of fluid flow (see above) and when no residue is observable on the glass frit disc

surface. If cleaning can not be performed successfully. the frit must be replaced.

Calculations

The computer is set up to provide a report consisting of the capillary suction height in
cm, time. and the uptake in grams at each specified height. From this data, the capillary suction
absorbent capacity, which is corrected for both the frit uptake and the evaporation loss, can be
calculated. Also, based on the capillary suction absorbent capacity at 0 cm, the capillary

absorption efficiency can be caiculated at the specified heights. In addition, the initial effective

uptake rate at 200 cm is calculated.

Blank Correct Uptake

Blank Time(s)*Sample Evap.(g / hr)
Blank Correct Uptake (g) = Blank Uptake(g) -

3600(s/ hr)
Capillarv Suction Absorbent Capacity (“CSAC™)
Sanpl Sarrpl /b
Sarple Uptake(g) - eTm(?gD /;EW @M _ Bk Correct Uptaet)
CAC(g/g) = an 1
Dry Weight of Sanle(g)

nitial Effective Uptake Rate at 200 cm (“IEUR™

IEUR (g/g/hr) =  CSAC at 200 cm (g/g)
Sample Time at 200 cm (s)

Reporting

A minimum of 2 measurements should be taken for each test sample and the uptake
averaged at each height to calculate capillary sorption absorbent capacity for a given storage

absorbent member or a given high surface area material.

B.  Verical Hang Sorption Height (VHSH)
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The Vertical Hang Sorption Height ("VHSH") test is effected by selecting a strip of
foam of suitable length (typically at least 60 cm) with a width of typicaily about | cm. The strip
is hung in a chamber thermostatted to 31°C using clips to suspend the strib. “The bottom of the
strip is immersed in the test fluid, also. at 31°C. The test fluid is preferably synthetic urine as
described in U.S. Patent No. 5,599.335 (Goldman et al.) issued February 4, 1997, the disclosure
of which is incorporated by reference herein. Over time, the test fluid will wick up the strip Kd
reach an equilibrium point where no further wicking occurs. The test fluid may be dyed to
facilitate determination of the equilibrium point. Care must be taken to prevent evaporation
from the sample, e.g. by encasing it within a glass tube wherein the glass does not touch the
sample, and keeping the sample tube suitably capped. The time required to reach equilibrium
may vary for the materials of this invention, and range from about 24 to 96 hrs, or more. When
no perceptible change in the height of the wicking fluid is observed over a | hour period,
equilibrium is assumed to have been achieved.

The test strip is removed from the test chamber with care to avoid expressing the fluid
held therein. The strip is cut into 2.5 cm sections in length and each section is weighed. For
convenience. the initial sections below about 50% of the fully expanded height may be cut into
sections that are 2 inches (5.1 cm) in length. These weights are divided by the oven dry weight
of the foam to compute the capacity (g/g) at the various heights of the foam. A graph such as is
depicted in Figure 5 can be developed by charting the capacities vs. the heights at which the
sections were taken. The VHSH height at X % is the height in cm where X% of the 0 c¢m
capacity (or FAC) is retained in the foam. A typical value of importance is the VHSH at 90%.
In principle, X may be any value. The most reproducible measure for VHSH is achieved at X =
90% within the experience of the inventors. It will be obvious to one skilleﬂ in the art that this
single point value does not fully express the shape of the curve obtained in a plot of capacity vs.
height. The single point however serves as a practical point of comparison for the foams of the

present invention.

VII. Representative Examples
Example 1:

Storage Absorbent Member Comprising Glass Microfibers
This example describes a high capillary suction absorbent member comprising hydrogel-

forming absorbent polymer and high surface area glass micro fibers as formed using a wet end

forming process for increased density and structural organization over conventional air
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deposition processes. In order to construct such a hydrogel-forming absorbent polymer
containing member which approaches a homogeneous distribution of absorbent polymer in the
glass micro fiber matrix. the following procedure is followed.

A mixture of 4.0 g of ASAP 2300 (available from Chemdal LTD. a subsidiary of
American Colloid Co.. Arlington Heights, IL: also available from The Procter & Gamble Co.,
Paper Technology Division, Cincinnati. OH) and 4.0 g of glass micro fiber (available as "Q-
FIBERS, Code 108. 110 Bulk" from Manville Sales Corp., Denver, Co.) are combined in an
explosion resistant 3-gailon Commercial grade Warner blender with approximately 500 mL of
3A alcohol (95% ethanol, 5% methanol), or Isopropanol, or similar liquids which will not
degrade nor absorb into the structure or composition of the involved polymers. The mixture is
stirred on fow speed for approximately 5 min. The mixture is poured into a 6 in. x 6 in. "Paper
Formation Box" with an 80 mesh Nylon Forming Wire (available from Appleton Mfg. Div.,
Productive Solutions. Inc., Neenah, W1 ) at the bottom of the upper portion of the Formation
Box. Liquid level is brought to about 8 in. above the screen with addition of 3A alcohol, or
appropriate solution. A paddle is used to mix the solution thoroughly in the top of the Formation
box before liquid evacuation. A valve is opened below the forming wire and liquid is drained
rapidly to ensure a uniform deposition on the forming wire. The screen is removed from the
"Formation box", pulled across a vacuum source for removal of loosely held liquid, and allowed
to air dry overnight in a desiccator containing a desiccant (such as DRIERITE, Sigme Chem.
Co., St. Louis, MO 63178) to ensure uniform moisture content. Once dry, the absorbent member
is removed from the forming screen.

A 54 cm cylindrical-shaped structure is arch punched from the member for
measurement of capillary sorption absorbent capacity. Capillary sorption absorbent capacity

data for the storage absorbent member is summarized in Table 1 below.
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Anhydrous calcium chloride (36.32 kg) and potassium persulfate (189 g) are .dissolved
in 378 liters of water. This provides the water phase stream to be used in a continuous process
for forming a HIPE emuision. ‘ L _

To a monomer combination comprising distilled divinylbenzene (42.4% divihylbenzepe

Q and 57.6% ethyl styrene) (2640 g), 2-ethylhexyl acrylate (4400 g), and hexanedioldiacrylate (960
g) is added a diglycerol monooleate emulsifier ('480 g), ditallow dimethyl ammonium metl;yl
sulfate (80g), and Tinuvin 765 (20—g). The diglycerol monooleate emulsifier {Grindsted
Products; Brabrand. Denmark) comprises approximately 81"/; diglycerol monooleate, 1% other
diglycerol monoesters. 3% polyols. and 15% other polyglycerol esters, imparts a minimum
oil/water interfacial tension value of approximately 2.7 dyne/cm and has an oil/water critical
aggregation concentration of approximately 2.8 wi%. After mixing, this combination of
materials is allowed to.settle overnight. No visible residue is formed and all of the mixture is
withdrawn and used as the oil phase in a continuous process for forming a HIPE emulsion.

Separate streams of the oil phase (25°C) and water. phase (53°-55°C) are fed to a
dynamic mixing apparatus. Thorough mixing of the combined streams in the .dynamic mixing

) ) ' apparatus is achieved by means of.a pin impeller. The pin impeller comprises a cylindrical shaft
of about 36.5 cm in length with a diameter of about 2.9 cm. The shaft holds 6 rows of pins. 3
rows havmg 33 pins and 3 rows havmg 34 pins, each of the three pins at each level disposed at
an angle of 120° 1o each other, with the next level down disposed at 60° to its neighboring level

"with each level separated by 0.03 mm, each having a diameter of 0.5 cm extending outwardly
from the central axis of the shaft to a length of 2.3 cm. The pin impeller is mounted in a
cylmdncal sleeve which forms the dynamic mixing apparatus. and the pins have a clearance of -

1.5 mm from the walls of the cylmdncal sleeve.

1 A minor portion of the effluent exiting the .dvnamic mixing apparatus is withdrawn and
us. / fw 5§27, %7 (Des s ).
enters a ecg_ublauon zone, as shown in the Figure of
ssued Oclober 27, /995,
N'ejm—ﬁhés%ﬁ%vﬁm the disclosure of which is incorporated
by reference herein. The Waukesha pump in the recirculation zone returns the minor portion to
the entry point of the oil and water phase flow streams to the dynamic mixing zone.

" The static mixer (TAH Industries Model 100-812) has 12 elements with a | in. (2.5 em)

outside diameter. A hose is mounted downstream from the static mixer to facnhtatc delivery of

AMENDED SHEET
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twpeller turning at 1750 RPM and recirculation is begun at a rate of about 30 ce/sec. The flow
rate of the water phase is then steadily increased to a rate of 151.3 cc/sec over a time period of
about 1 min., and the oil phase flow rate is reduced to 3.03 g/sec over a time period of about 3
min. The recirculation rate is steadily increased to about 150 cc/sec during the latter time
period. The back pressure created by the dynamic zone and static mixers at this point is about
19.9 PSI (137 kPa), which represents the total pressure drop of the system. The Waukesha pump

(Model 30) speed is then steadily decreased to a yield a recirculation rate of about 75 cc/sec.

B) Polymerization of HIPE

The HIPE flowing from the static mixer at this point is collected in a round poliyethylene
tub, 40 in. (102 cm) in diameter and 12.5 in. (31.8 cm) high, with removable sides, much like a
springform pan used in cooking cakes. A pipe-like polyethylene insert 12.5 in. (31.8 cm) in
diameter at its base is firmly affixed to the center of the base and is 12.5 in. (31.8 cm) high. The

HIPE-containing tubs are kept in a room maintained at 65° C for 18 hours to effect

polymerization and form the foam.

0) Foam Washing and Dewatering

The cured HIPE foam is removed from the curing tubs. The foam at this point has
residual water phase (containing dissolved emulsifiers, electrolyte. initiator residues, and
initiator) about 48-52 times (48-52X) the weight of polymerized monomers. The foam is sliced
with a éharp reciprocating saw blade into sheets which are 0.185 inches (4.7 mm) in thickness.
These sheets are then subjected to compression in a series of 2 porous nip rolls equipped with
vacuum which gradually reduce the residual water phase content of the foam to about 6 times
(6X) the weight of the potymerized material. At this point, the sheets are then resaturated with a

1.5% CaCly solution at 60°C.. are squeezed in a series of 3 porous nip rolls equipped with

*Y>Y|\ <bU40) Y I/10%6 G& ()-41/10%6 G& (FCHTBMM0I%0oG
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to about 9-17°% by weight of polymerized material. At this point, the foam sheets are very

drapeable and “thin-after-drying".

Capillary sorption absorbent capacity data for the storage absorbent member is

summarized in Table | below.

Example 3:

Preparation of High Surface Area Foam from a HIPE

A) HIPE Preparation

The water and oil phase streams to be used in a continuous process for forming a HIPE
emulsion is prepared according to Example 1. Separate streams of the oil phase (25°C) and
water phase (53°-55°C) are fed to a dynamic mixing apparatus as detailed in Example 1.

Once the apparatus set-up is filled, agitation is begun in the dynamic mixer, with the
impeller turning at 1700 RPM and recirculation is begun at a rate of about 30 cc/sec. The flow
rate of the water phase is then stéadily increased to a rate of 151.3 cc/sec over a time period of
about 1 min., and the oil phase flow rate is reduced to 3.36 g/sec over a time period of about 3
min. The recirculation rate is steadily increased to about 150 cc/sec during the latter time
period. The back pressure created by the dynamic zone and static mixers at thts point is about
19.7 PSI (136 kPa). which represents the total pressure drop of the system. The Waukesha pump

speed is then steadily decreased to a yield a recirculation rate of about 75 ce/sec.

B) Polvmerization of HIPE

The HIPE flowing from the static mixer at this point is collected and cured into a

polymeric foam as detailed in Example 1.
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(6X) the weight of the polymerized material. At this point. the sheets are then resaturated with a
1.5% CaCly solution at 60°C.. are squeezed in a series of 3 porous nip rolls equipped with
vacuum to a water phase content of about 4X. The CaCl5 content of the foam is between 8 and
10 %.

The foam remains compressed after the final nip at a thickness of about 0.028 in. (0.071
cm). The foam is then dried in air for about 16 hours. Such drying reduces the moisture content
to about 9-17 % by weight of polymerized material. At this point, the foam sheets are very
drapeable and "thin-after-drying".

Example 4:
Preparation of High Surface Area Foam from a HIPE

A) HIPE Preparation

The watér and oil phase streams to be used in a continuous process for forming a HIPE
emulsion is prepared according to Exampie 1. Separate streams of the oil phase (25°C) and
water phase (53°-55°C) are fed to a dynamic mixing apparatus as detailed in Example 1.

Once the apparatus set-up is filled, agitation is begun in the dynamic mixer, with the
impeller turning at 1750 RPM and recirculation is begun at a rate of about 30 cc/sec. The flow
rate of the water phase is then steadily increased to a rate of 151.3 cc/sec over a time period of
about 1 min., and the oil phase flow rate is reduced to 3.78 g/sec over a time period of about 3
min. The recirculation rate is steadily increased to about 150 cc/sec during the latter time
period. The back pressure created by the dynamic zone and static mixers at this point is about
18.7 PSI (129 kPa), which represents the total pressure drop of the system. The Waukesha pump

speed is then steadily decreased to a yield a recirculation rate of about 75 cc/sec.
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These sheets are then subjected to compression in a series of 2 porous nip rolls equipped with
vacuum which gradually reduce the residual water phase content of the foam to about 6 times
(6X) the weight of the polymerized material. At this point. the sheets are then resaturated with a
1.5% CaCly solution at 60°C., are squeezed in a series of 3 porous nip rolls equipped with
vacuum to a water phase content of about 4X. The CaCl, content of the foam is between 8 and
10 %.

The foam remains compressed after the final nip at a thickness of about 0,028 in. (0.071
cm). The foam is then dried in air for about 16 hours. Such drying reduces the moisture content

to about 9-17 % by weight of polymerized material. At this point, the foam sheets are very
drapeable and "thin-after-drying".

Example 5:

Storage Absorbent Member Comprising High Surface Area Polvmeric Foam Material

This example describes a high capillary suction absorbent member comprising hydrogel-
forming abs_orbentl polymer and the high suction polymeric foam material prepared according to
Example 3. In order to construct a hydrogel-forming absorbent polymer containing member
which approaches a relatively homogeneous distribution of absorbent polymer and polymeric
foam, the following procedure is followed.

10 g of air dried polymeric foam (prepared according to Example 3 above) is placed in a
blender (Osterizer model 848-36L) equipped with a 1.25 liter jar, into which 1 liter of 2%
calcium chloride solution has been placed. After ensuring that all of the foam material is
submerged, the blender is agitated on the ‘Liquify’ (high setting) for 10 seconds and then
additionally agitated on the ‘Grate’ setting for 5 sec. The resultant slurry is then transferred to a

Buchner funnel (Coors USA model 60283) lined with a paper towel. Approximately 500 mi of
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The aggregated sample is returned to a dry blender Jar and dispersed with the agitation
set on ‘Liquify” while the jar and base are inverted and returned to upright several times to
disperse the sample to approximately individual particles. The dispersed sample is then air dried
under ambient conditions and then the foam particles are combined with hydrogel-forming
absorbent polymer (ASAP 2300, available from Chemdal Corporation of Palantine, IL; also
available from The Procter & Gamble Co., Paper Technology Division, Cincinnati, OH), to
provide a storage absorbent member consisting of a homogeneous blend of 50%, by weight,
hydrogel forming polymer and 50%, by weight, high surface area polymeric foam.

Capilvlary sorption absorbent capacity data for the storage absorbent member is

summarized in Table | below.

Example 6:
Storage Absorbent Member Comprising High Surface Area Fibrets

This example describes a high capillary suction absorbent member comprising hydrogel-
forming absorbent polymer and high surface area fibrets. High surface area fibrets, available
from Hoechst Celanese Corp. (Charlotte, NC) as cellulose acetate Fibrets®, are combined with
hydrogel-forming absorbent polymer (ASAP 2300, available from Chemdal Corp'oration of
Palantine, IL: also available from The Procter & Gamble Co.. Paper Technology Division,
Cincinnati, OH). to provide a storage absorbent member consisting of a homogeneous blend of
50%, by weight, hydrogel-forming polymer and 50%, by weight, fibrets.

Capillary sorption absorbent capacity data for the storage absorbent member is

_ summarized in Table | below.

Table |
CSAC*0cm | CSAC*35cm | CSAC* 70cm | CSAC* 120 cm | CSAC* 200 om

(2/8) (/g) (@) (@) (&)
Example | 21.8 14.1 7.0 2.8 0.4
Example 3 36.3 31.1 8.5 5.3 4.2
Example § 23.0 13.6 9.7 7.7 59
Example 6 17.2 10.6 7.3 52 3.1
Comp. A 219 5.0 1.1 0.8 0.5
Comp. B 43.9 9.9 6.3 1.9 0.5

*: CSAC = Capillary Sorption Absorbent Capacity
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CLAIMS

1. A high capillary suction storage absorbent member having a
5 capillary sorption absorbent capacity at a height of 35 cm of at least

about 12 g/g.

2. The absorbent member of claim 1 having a capillary sorption
absorbent capacity at a height of 35 cm of at least about 14 g/g.
10
3. The absorbent member of claim 2 having capillary sorption

absorbent capacity at a height of 35 cm of at least about 20 g/g.

4. The storage absorbent member of claim 1 having a capillary
15 sorption absorbent capacity at a height of 35 cm of from about 12 g/g
to about 60 g/g.

5. The storage absorbent member of claim 4 having a capillary
sorption absorbent capacity at a height of 35 cm of from about 14 g/g
20 to about 50 g/g.

6. The storage absorbent member of claim 5 having a capillary
sorption absorbent capacity at a height of 35 cm of from about 20 g/g
to about 40 g/g.
25 /
7. The storage absorbent member of claim 1 having a capillary

sorption absorbent capacity at a height of 0 cm of at least about 15

g/g.

30 8. The storage absorbent member of claim 1 wherein the member
comprises a collapsible polymeric foam structure having interconnected
open-cells which, upon contact with aqueous fluids, can expand and
absorb the fluids, the polymeric foam structure having an equilibrium
90% Vertical Hang Sorption Height (VHSH) of at least about 60 cm.

35

9. The storage absorbent member of claim 1 comprising osmotic
absorbents and a discrete high surface area material, wherein the high

surface area material is selected from the group consisting of high
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surface area fibers, a high surface area open-celled, hydrophilic

polymeric foam, and mixtures thereof.

10. The storage absorbent member of claim 9 wherein the osmotic

absorbent is a hydrogel-forming absorbent polymer.

11. The storage absorbent member of claim 10 wherein the high
surface area material is an open-celled, hydrophilic polymeric foam in
particulate form, the foam having a capillary sorption absorbent

capacity at a height of 35 cm of at least about 5 g/g.

12. The absorbent member of claim 10 wherein the high surface
area material comprises high surface area fibers having a capillary

sorption absorbent capacity at a height of 35 cm of at least about 5

g/g.

13. An absorbent article comprising the storage absorbent member

of claim 1.

14. A high capillary suction storage absorbent member having a
capillary sorption absorbent capacity at a height of 70 cm of at least

about 7 g/g.

15. The absorbent member of claim 14 having a capillary sorption

absorbent capacity at a height of 70 cm of at least about 9 g/g.

16. The absorbent member of claim 15 having capillary sorption

absorbent capacity at a height of 70 cm of at least about 11 g/g.

17. The absorbent member of claim 16 having a capillary sorption

absorbent capacity at a height of 70 cm of at least about 14 g/g.

18. The storage absorbent member of claim 14 having a capillary
sorption absorbent capacity at a height of 70 cm of from about 7g/g to
about 35 g/g.
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19. The storage absorbent member of claim 18 having a capillary
sorption absorbent capacity at a height of 70 cm of from about 9 g/g
to about 30 g/g.

5
20. The storage absorbent member of claim 19 having a capillary
sorption absorbent capacity at a height of 70 cm of from about 11 g/g
to about 25 g/g.
10 21. The storage absorbent member of claim 14 having a capillary

sorption absorbent capacity at a height of 0 cm of at least about 11

g/g.

22. The storage absorbent member of claim 14 wherein the member
15 comprises a collapsible polymeric foam structure having interconnected
open-cells which, upon contact with aqueous fluids, can expand and
absorb the fluids, the polymeric foam structure having an equilibrium

90% Vertical Hang Sorption Height (VHSH) of at least about 60 cm.

20 23. The storage absorbent member of claim 14 comprising osmotic
absorbents and a discrete high surface area material, wherein the high
surface area material is selected from the group consisting of high
surface area fibers, a high surface area open-celled, hydrophilic
polymeric foam, and mixtures thereof.

25

24. The storage absorbent member of claim 23 wherein the osmotic

absorbent is a hydrogel-forming absorbent polymer.

25. The storage absorbent member of claim 24 where in the high
30 surface area material is an open-celled, hydrophilic polymeric foam in
particulate form, the foam having a capillary sorption absorbent

capacity at a height of 70 cm of at least about 3 g/g.

26. The absorbent member of claim 24 wherein the high surface
35 area material comprises high surface area fibers having a capillary

sorption absorbent capacity at a height of 70 cm of at least about 3

g/g-.
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27. An absorbent article comprising the storage absorbent member

of claim 14.

5 28. A high capillary suction storage absorbent member having a
capillary sorption absorbent capacity at a height of 120 cm of at
least about 4 g/g.

29. The absorbent member of claim 28 having a capillary sorption

10 absorbent capacity at a height of 120 cm of at least about 5 g/g.

30. The absorbent member of claim 29 having capillary sorption

absorbent capacity at a height of 120 cm of at least about 7 g/g.

15 31. The storage absorbent member of claim 28 having a capillary
sorption absorbent capacity at a height of 120 cm of from about 4 g/g
to about 29 g/g.

32. The storage absorbent member of claim 31 having a capillary
20 sorption absorbent capacity at a height of 120 cm of from about 5 g/g
| to about 24 g/g.

33. The storage absorbent member of claim 32 having a capillary
sorption absorbent capacity at a height of 120 cm of from about 7 g/g
25 to about 19 g/g.

| 34. The storage absorbent member of claim 28 having a capillary
sorption absorbent capacity at a height of 0 cm of at least about 15
g/g.

30

35. The storage absorbent member of claim 28 wherein the member

comprises a collapsible polymeric foam structure having interconnected
open-cells which, upon contact with aqueous fluids, can expand and
absorb the fluids, the polymeric foam structure having an equilibrium

35 90% Vertical Hang Sorption Height (VHSH) of at least about 60 cm.

36. The storage absorbent member of claim 28 comprising osmotic
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absorbents and a discrete high surface area material, wherein the high
surface area material is selected from the group consisting of high
surface area fibers, a high surface area open-celled, hydrophilic

5 polymeric foam, and mixtures thereof.

37. The storage absorbent member of claim 36 wherein the osmotic

absorbent is a hydrogel-forming absorbent polymer.

10 38. The storage absorbent member of claim 37 wherein the high
surface area material is an open-celled, hydrophilic polymeric foam in
particulate form, the foam having a capillary sorption absorbent

capacity at a height of 120 cm of at least about 2 g/g.

15 39. The absorbent member of claim 37 wherein the high surface
area material comprises high surface area fibers having a capillary

sorption absorbent capacity at a height of 120 cm of at least about 2

g/g.

20 40. An absorbent article comprising the storage absorbent member

of claim 28.

41. A high capillary suction storage absorbent member having a
capillary sorption absorbent capacity at a height of 200 cm of at
25 least about 3 g/g.

42. The absorbent member of claim 41 having a capillary sorption

absorbent capacity at a height of 200 cm of at least about 4 g/g.

30 43. The absorbent member of claim 42 having capillary sorption
absorbent capacity at a height of 200 cm of at least about 6 g/g.

44. The storage absorbent member of claim 41 having a capillary
sorption absorbent capacity at a height of 200 cm of from about 3 g/g

35 to about 25 g/g.

45. The storage absorbent member of claim 44 having a capillary
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30 particulate form, the foam having a capillary sorption absorbent

vU4/

capacity at a height of 200 cm of at least about 1 g/g.

52. The absorbent member of claim 50 wherein the high surface
area material comprises high surface area fibers having a capillary

35 sorption absorbent capacity at a height of 200 cm of at least about 1
g/g.
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53. An absorbent article comprising the storage absorbent member

of claim 41.
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