;,-.10123e3eeXV*bHH <ONPDUGVTXV D7 84 *coo0002* PCT4 ISBPEEMBAR D02
-1 ABSORBENT MEMBERS COWVPRI SI NG A Huwm REA MATERI AL FUR ABSORBI NG
BODY LI QJWBS, NI CAL FI ELD Thi s appl i jon relates to a nbers
for body iqt??;ggjsuch as urine and nensce@Oszhi s applicati oﬁégééb?%ﬁ arly

rel ates to absorbent nmenbers having high capillary suction properties where
the nmenbers conprise an osnotic absorbent, e.g., hydrogel -form ng absorbent
pol ymer. BACKGROUND OF THE | NVENTI ON The devel opnent of hi ghly absorbent

menbers for usesgSQRBHNISHIMBERS POMPRIEING! A HIGANUREACE and briefs,
and cataneni al products such as sanitary napkins, are the subject of

substantial commer ci al MATERIABFORABSORBINGROPXLIONIPSct eri stic for such
products is thinness. For exanple, thinner diapers are |ess bulky to wear,
fit better under clothing, and are | ess noticeable. They are also nore
conpact in the package, nmaking the diapers easier for the consuner to carry
and store. Conpactness in packadiBGHNICAD HIBEDI ts in reduced distribution
costs for the manufacturer and distributor) including | ess shelf space
requi red in thghisbhplieatpparreliteaperabsorbdnt mefibe ot body liquigs euchde drink raner
absorbent articles such.as di.apgers has been contingent on the ability to
devel op MEANEE vﬁ@ apRiiGation, pat ‘Q‘H'EY Eeé?t‘é‘stoogbs 57%5??5\90558 Payipe E‘élh Cait?re and
store | arg@Riod paserties Shefthél membért 9edpiiadyl dsinit AbSorbem, @] hydédgePfordiingne. | n
this regard, the use of certain absorbent polynmers often referred to as

" hydr ogelasorbentpoldhethsor bent s or "hydrocol | oi d* material has been
particularly inportant. See, for exanple, U S. Patent 3,699, 103 (Harper et

al.), issued June 13, 197RAERERBURD GRIreBIINYERTION3L (Harmony, issued June
20, 1972, that disclose the use of such absorbent polyners (hereafter

referred to asmelyediigfRint 'of hiEnROaRBDBON ARG beROoY WBE 85 hisb&alﬁpﬁﬂbgﬁrﬁdult
articles. Indeed, the devel opnent of thinner diapers has been the direct
consequenksenigfencthpada and bripfs aivb eataneaniab produgss such ksesanara napkins, ar¢ thesubiedsi [ ity
of these - .09 r : : I L1 es of
di schar gé’zy‘ﬂ’éﬁg‘? %%]'ﬁ?’ S w%“?"gﬁaﬁ{y’ m%yeggéﬁa%ﬂlsggﬁggtﬁgtp ?%dgaff\ng?ﬂn%s#'i br ous
mat ri x. %$oe exdnple,cthimngr] diapets 8¢ 1Batbulky 4, véeaB, fgORttér\\ridenelnthag, aid re lesssued
June 16, 87,.an 4 | . ' . .19,
1990, ¢ hAPUgeuEy oy e 4 ke Contplce e RABLK Flahy dhe clBe ShalHgfu L
and hydr egssuateotartary aidsstoriae Compadtysse irspackagingl alsonrefudss Hin ocdurgl distribytiosonpact ,
nonbul ky di aper.s. 6 SEPT ER 2002 99147184 PCT/1B9910040; 2 See
s, U €os PR manufioaiand, GaR e nEbgg I6st Selapac TEgured g1 g S0 B 1)
Patent 5,d5p8uh#> (Col dman et al.), issued Feb. 4, 1997, both of which
relate to absorbent cores conprising regions of high congent rations of

hydr ogel - f or mi 1§ 2Bty ieearovidgfhmaeriasorbrat drtigles sugh agdiapegidias BennicARBGEt O qui d

transpor tgd Ay 48 HRevelBPFelativEly | thif Gbsdrbent €ted brOfrubtarek i WS ahiire and store
hydrogel -form ng absorbent polyners as the primary conponent in absorbent

article dares awpatiiesrafdisghasged boreliquids, wfpapisulppyinec 19 tisregnsd. dhe use of eliny ed

f hi ghy aha ar i n- i k i " ") h
ont i 1§ ottt ol o Rirted [ ) myRBigfhy Ohperablebinl o aRERRI |
Novenber nieriad@as bden Particelatly impdstants  S6,7f0P eFam(pidy &1.S.Rateat 3,599, W3 (Harpreds. 7,

To03. ThaLiged B 12,1872, 2 s kot FRINLE Taubo)h et JuBE 2601 el

st or age/ rdidicsé the wké @N sGEHTRBYAEHRALS polpiers| (HeresiRY aEfairedityy AR t"hgd6ged fpmingt Or age
structures conprising hydrogel -form ng absorbent polymers.in a fibrous
matrix, i3BEQrbRI RQIYEED i heprbgnt adrles; gl&ﬁ?fddms tdeyalepmeshof; it diapersshasc s,

hi gh stor ' I ¢ LB fhhet §F A€ LBRRYoff OCcus
of prior %fgﬁ?ﬁ&%{)%%s%%y r‘@’é‘g‘l? ng%“ﬁgérg%%%tr%%enf&&%?%hmr ahd m cI,3‘E f oam
ar eas haghdse chydtdgel-formingi absorbent pofyniersqto absetbolargg equantisies i af ydischargedy badxt i vel y

thin materi al . drogel -for.m n bsor be pgl vie terl iquid
and pr ovﬁﬁ'&@’eﬁ'@éﬁ@ %8'{ &e[di |8nc%gnﬁwa§?|nglésa ﬁﬁguéblé%ﬁg'eﬁek’ﬁog %ﬁ%” li"é}'ce
absor bed,Patéie4,6734020 Weisntda 2041 Ei8dued Ring 16,1987 &ndll. 8 Hateyit 4123 K022 L3k 81ili),C
forces, which he revent, rewet of the topsheet by, prevjously absorbed

| ps ) y. |.0
urine. HJ%WERIuneHyq i e that dissloss Jupldpyrrepre sifuGtireseompisiee a; fibegus miagiy My to
absorb | iiQuidel e TRTIA I t [ £ D s a idSpk
especi al I@Ht: f’t €°E'§1“§a“tk’gﬂ'|’%‘ﬁ pg%gﬁl g?@i E]de’%ﬁ? Igh%{elé’zcotﬁfﬁgét’l fﬁlgiulgpid?pg?'esent
only in small capillaries. For exanple, conventional softwood pul p exhibits
al nost no uptake at capillary suction heights of 100 cm It is not
surprising, then, that a m xture of pulp and hy Nmg pol yner
exhi bits al nost no uptake at 100 cm Thus, in samwnmmmm ” dvancenent s
made to achieve the goal of high Iiquid storage capagify in thin materials,
there is a continuing need to provide high storage capacity materials that

I g o,




6 SEFI ~MBER 2002 -3 provide enhanced wearer confort when the arg isgbrEEMBER 2002
wetted with liquid. As is clear, the ability of a storage material to
dewat er ot her core conponents, particularly the distribution material that
wi cks 1iqulf@%/8" Rt gh capillary heights, is particularly rel BHROPU heir
functioning as absorbent materials in absorbent articles. Accordingly, it
woul d be desirable to be able to proﬁrde a storage absorbent nenber having
a high capillary suction capacity, wherein the storage absorbent nenber

conpri ses_hydrogel -f or pi bsor bent l.ymer or he eri al

SRR S TG R ALY e I R TR PR

| NVENTI ON(GdMindar @ bt issubd BE.i QN O E| kettesf Which islateb@ MbsorBEHR Qbfes Wobtdind N t he
cont ai nrment _ (e.&g%}bstorage) of body liquids such as urine. These storage

absor bent "#ioftbel gk eprpentrauons of hydregel-barring RoluBY o MBER theealuperdpryse gel;

hydr oge! - {ifdleighe RiRERHafPloREGhdn HRinave a high capillary suction
capacity. For purposes of the present disclosure, capillary suction
capacity i s nebisedditibni to ther nse of hytogeldorpang absopbent tpplyimeryps dhke primgoi d at

hi gh capil | ar Lessure ich ar eneral | ncount ey ed en the nenber

i s positi %Wd’x?'ﬁ ma%s%{h%“i ?ﬁ%ﬁts °§?gtei5§'f' ey ﬁhep‘g¥fafeﬁiy'3?','° %’é‘b‘i '?‘A‘krl%ﬂag‘ﬁ %ﬂ'&%’?on
capacity 'frmrmsh eemal ;ihaset\&rtdéfsnml emumbd e‘rHIBESZ’%ﬁisl Heas ideﬁt;i)t:idalt 1928, e Soshent
capacity, ich i asur i.n accordance with the pi Ll ary_ Sarption

et hod oeBEPT B0 20 TRt e flocsentovaben e B A BRat. SOSbAY aspect
of the prasRpét al. NKaRE Fer) 7, 1998] MdiLSS raent N6k, $60020 DEsMprAil 81 a1.), Sis6dd Rty
storage absorbent nenber conprising an osnotic absorbent and a hi gh surface

area open?dellP¥d, Akirfopni matkrigls) yagicylarly othpse \dadenedn to nisngtiony aer igid oam
has one o ; f Walok n I Rl o,
capacity %?Hgaﬁde%lﬁét%gf cgtgb@r%tg’f pé@‘fegggﬁméb%ﬁ{axtggﬁl g’t” klg)rkt‘gp%agﬁ ‘g‘rasy

sor pti on edwprising hydroggh&uriming absorbertt @pkytersdh aSbrannnuitrixa tindleting gl ovicking gl g;
c) a capi . ti. .hent, . | t t eight of, 1 cm. of at
Fast - apotid atigRiol ARRHRER i GERAR oy Btk BatPlob o ot g
of 1 QLO cm of Tkd printay focadbofpriot wapkigin tboth thy hadroggdifbrndngy atsoibpiiti pplynaeb amd bent

capacity hei ght .of 200 . cm of at.least apout 1 g/g. Accordin 0

ot her BRI foaty At Jias PECICHE MAKPRRIOB 0 HaWsh SorRge SHRACIOH StiS AT i 1 1 ar y
suction sipaferigle HyaiispePRMAhingRBRESent polIPIbSBErids a6J0e8 Hqwid Mad ipfovadesiedkagant s and
di screte hi gh_surface ar.ea h)édrophi l1c fibers) wherein the high surface
area fi bePotERtiRnand A/ness inansarbent products.oPpcs absgyded, thy ligmid-iggpgorbe mets

provi de ephighfif heMEHY Snobi Threésl WHBMelddSpréVehi Fwet bf thelobshdetVyt Prelibaby d. As

is clear, the ability of a storarge material to dewater other core
conponent absogbsgd wriney [Hopvever: ydrogelsiorming pelymentin itself aips litde abilitycR gbsortyliguid ¢ o
hi gh capi arey i it d r : L G QD as
abaor bont "y MHREfs a0t duivlaa AN SoF i s RANY hilee Wb LfRER, R

desi r abl ewhere tte ligbidds presept enly ihesmalisiapitiarips. Ebsenatwple; conyrisimmalsafiivoed pulhi gh
capillary ciion capacit rejin.the. st or bsar bent nenber c ri ses
v ogel > P aiRosf R b iR St ieblsti 108 e o0 PSP BB 8O 5 G
primari | ya asxtarelo€pulp andHydrgelcfointing polgmer. exhibid/MiRYstGo uptdke ht\NIBNH. (MHus lre

resent inyentjon relates to absorhent nenhers.uysefuyl in the containment
E) e.g. spite of tl?e ac{vancements made to achtgeve the g&R of iuglfl ﬁqulfd storage capacﬁy tin th?n

materials, there is a continuing need to provide high storage capacity materials that also exhibit
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 include& 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 article) to the front and rear of the article may



storage) of body liquids such as urine. These storage absorbentg ephamsr 2002
conprise at |least osnotic absorbent material (e.g., hydrogel -formng
absorbent pol yner) and have a high capillary suction capacity. For purposes
of the present disclosure, capillary suction capacity is nmeasured in terns
of the menber's ability to uptake liquid at high capillary pressures, which
are generally encountered when the n®nber is positioned in an absorbent
article. In particular, capillary suction capacity is neasured in terns of
a nenbers capillary sorption absorbent capacity, which is neasured in

accor danq:mwdetehhmbal mpeir kcorafoyt vden thic apticias iweaed ditls h‘qfaidteAs iisnclédnghel atdlity NEt hods
sectlonblo t 0, one aspect of the ventlon i
provi ded® ¥V§ ‘Ma’ g’ dw {f{:t"ﬁﬁﬁ fﬁ?’ﬁ&oé'e'éltﬁsp(?ﬁ ﬁ‘(fal 'é'i"bg %‘Ftﬁ' g an
osnotic @mcw-aenmquamb mghlogismsnyrﬁeagms a4 partiopaty &ewamdto hlydrmmmohing as

pol ymeric foam erein the yneri c foam has one or nore of the

fol I owi n@® S%ﬁenﬁ“ﬁtﬁ'ﬁﬁlqméﬁ?’@ﬁ&ﬁ??% absorbent capacity at a height of 35 cm
of at |east abQuirdiag®! @wdaid B diritid B'be &W@tﬂr%@ﬁﬁgﬁg@Qﬁsoﬂﬁﬁ%bﬁ]&rat a
hei ght of 50 cm of af |east about 4 g/g; c) a capillary sorption absorbent
capaci t y haying aHughyeapillsry sustior wapstitytwheeeirs theatierage absgibgat @ymber oapipribesr y

sorptiony i ol 9l g
or e) a cg%??‘flgérﬁgﬁ sggr p?‘ﬁgﬂr% pgg;mor ggﬁb &E%rprg%?rga étf%%bes?g%‘{ &aﬁ&rﬁﬁgygg m of at
| east aboesuit df gpngtic faveesr di ng t o anot her aspect of the present invention,
there is provided a high capillary suction storage absorbent nenber

conprising discrete osm)ticS Eﬁr i e high surface area
hydrophilic fibers, wherei fi bers have one or nore

of the foll ow EPTEMBER 200 a.capil sorption apsor bent
capacity at a Tﬁ'glpbeﬁ?"(?d‘?vegg"" W‘F(Sefs B2 %f°é§"§‘? }'ﬁﬂ‘cgﬁ? Hﬁ? 5¥th5)°° m@ﬁ‘&“ﬂb
sor pt i on sekpey betidy diqpids isich &t urie eThgit stﬁrﬁgéﬂ:sﬁd&bmfmahbdrﬁaaﬁpr&bauleaét g/ g;

a capillary sorption abs rbept. c hei ht 00 cm f at
| east ab8§fP°‘2?/©?5§‘be'Ef)m ‘°E%fp g PYAr %&9? ?ﬂ’i"ﬁ% %HQ%F d’é‘?’t Bavea ‘gﬂel ght
of 140 ceagifiarisudti®edpadiO Ulor pupbsds oPthe Pleséhnt a@abédrarcxp.ﬂﬂwmm cagasiy Rent
capacity at a height of 200 cmof at |east about 1 glg; and the storage

absor benfmeapiistip e sph the member'sjahilist to ypake liquidgt high capjilany pressysen Which atse
merber, @bndrdlf dhb&literdd WRNEhE hitthbks R%utnor?éaclﬁraﬂ'dﬂgorﬁé?nt Artich. t IASfartiaReCt Of
the pr esent invention, there is provided a high capl | ary suction storage
absor bentaniians sHction eapacisy iy measwad o 'ab‘!ﬁo?ﬂa% membaydcapillarg serptien ahsgrbertur f ace
area nmat I f e of
ho ol | ouyaiy, VARESEhBachisl i hidbedhle ABCHEE BT S EliG) w5y URSR UBIEC, O
35 cm of Tast Methais segbionubeldv.gl g; b) a capillary sorption absorbent capacity
at a height of 50 cmof at |east about 4 g/g; c) a capillary sorption
absor bent cap#ctenfingto andhaspghtof dife Mredent invertiont theeeds proxideda WMuhgragiltany) a

capi | I ar ¥u§tﬁﬁ§z§;§b ﬁ%ﬂféﬂ? nﬁ)@P@&h r)‘su arﬁo%ﬁ%ﬁ@bs%eﬁt@\dcgh@ﬂ sﬁFfaéeeaSt

about 1 g/g; capi | sorp ent capacity at a height of
200 cm oftreg o 'e%HUGfOPP"@/Rg'Y%HG f?q'fé S’E‘@'Ptﬁ'g@ed}?b@?%'érfﬁa’ﬁé??&eqn%a’s one or
nore of intRe bthé MIbWIAG: @) a capillary sorption absorbent capacity at a

hei ght of 100 cm of at | east about, 4 a IIar orption absorbent

ca:ogm tyahf cﬁp'ﬁf@/ W‘*%ﬁ%&%@&h@@%@&ft“%&%@%&ﬁﬁ" s ? IQ capi isl ary

Zor pt idon b&b%ﬁmﬁwtﬁﬁomﬁcﬁﬁaﬁsbﬁmﬁ?c?ﬁhﬁj 4 atheihht 38D (ﬁ\ﬁlbﬂét laﬁ] bmu ghpout g g/ g.
ccordin ot her, a o) e n nt er.e rovi ded a

o e apf) SRR AP i Gioaf{cba G ST he AtE St i e (ol Z Bt | &

abs]?r bend) ardpittaryl sarptiet absbibght &paélbﬁm adreight oﬁt@lrmabf at \dast ahoat t bla_; llml gh

sur f ace . . illar

Sor pt s on o CofRrp brBlion koA pall & aoidel G SRl cop Wl difbias o £, ' 27

b) a capillary sorption absorbent capacity at a height of 50 cm of at |east

2210312 ;‘t 9{ gés t@cg%rgﬁa Rb'dn%&&ér 8Pt 0P e PRIEMERTerftiBR 2fhbleY is YProfddih High of 100
capillary suction storage gbsorbent member comprising discrete osmotic absorbents and
discrete high surface area hydrophilic fibers, wherein the high surface area fibers have

one or more of the following:



6 SEPTEMBER 2002 3b ' d) a capillary sorption absorbent capaci te/ SBPTRMBER 2002
hei ght of 140 cmof at |east about 1 glg; or e) a capillary sorption
absorbent capacity at a height of 200 cm of at |east about 1 glg; and the
storage absorbent nmenber has a capillary sorption absorbent capacity at a
hei ght of 50 cm of at |east about 7 gjg. According to still another aspect
of the present invention, there is pfovided a high capillary suction

st orage absorbent nenber conprising an osnotic absorbent and a discrete

hi gh surf |.al i ' . car erial..has one
o o PSR ReRE A RAd i e WA VAR GRI 82 PR ShShylPS,
hei ght ofof 35starage. adterdd] 1d davedteradtitan icofe cgm@onends, partiaybirlyl the Wissitgiba enatesibis or bent

capacity at a. hei.ght of. 50 of .at |.east. ut 4 g/g; C capillary
sorption? %s‘ﬁ‘rcgseh‘g""ié?)é‘&ﬁit ‘ffpa{pryai’ﬂgl?‘ﬁh‘f pr"Cﬁggy cfﬂFY??‘t g‘? d?"‘)é’ag’t"“écg‘('ﬂﬁ %" gl g;
d) a capidpbdtbont malchils Mabsdibank BigiBkes.capacity at a height of 140 cm of at

| east about .1 glg; .or e) a capillary sorption absorbent capacity at a

hei ght of 200 APwingly it wawld be desirablg toybeable papprovide 3 storras absorbasmemberas a
capi | I ar y,$@p Rt high R&&ion CAPRSY! Whédkin Ind SbRBE aBortiRt HlnBEr @imgrRaSt
about 12 SI g.E Ac'gqrcﬂihﬁﬁyto ygt Et iﬂ}"l ano"t1her asgegt 06f t he prresendtr

i nvent i orhydtdgel-forniing pbsothicatepblyméri qyrangthpri inhigrigh thatcabsaerbs digwids gamardily aslzent
nmenber ¢ ;’%tio?iog‘got%r}org Sfmtic absorbent and a discrete high surface area
mat eri al , erein the I gh surface area material has one or nore of the
following: a) a capillary sorption absorbent capacity at a height of 35 cm

of at |east about 5 glg; b)SHMMARNIOE THE BXYENTONbsor bent capacity at a

hei ght of 50 cm of at |east about 4 glg; c) a capillary sorption absorbent
capacity at a Teimésentohvebfion celated toagbsdrbers tmemkbetst usgfu)ling theddonaimisept (d.gy y

sorption absorbent, capacity at a height of 14 m of ai | east .abouyt 1 g/g;
or By ol & Bor Rt shih B htso n et paaet Souaien RERbAE ORPRBGLHGS Car
| east ab@ginofic Fb@rbeat ehatdiial (ERED Y ddgA-férmimd abdorbelit HoIyRES)OMhdaRSRT H High
capacity at_a height of, 0 cmof at |east about 15 g/g_ and having one or

more of ARG skesiRp sapacin) For numgses|of the pagsed disclogife.cppillaryeetionfapagithds ght  of

100 cm ofméburk®Rtbrm3 BPike member'sdbllitfotpiks lighid adlsapillal préfdres WARRYraal 2
hei ght of 50 cm of at |east about 30% (c) a capillary absorption
&Hﬂm 2002

ef fi ci end@pnefallyencapnigred whemthe angnefrer iy pasitigned intan abserbent article. S
3c capillary suction capacity is measured in terms of a member's 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 comprising an osmotic absorbent and a high surface
area open-celled, hydrophilic polymeric foam, wherein the polymeric foam has one or
more of the following:

a) a capillary sorption absorbent capacity at a height of 35 cm of at least about 5 g/g;

b) a capillary sorption absorbent capacity at a height of 50 cm of at least about 4 g/g;

c) a capillary sorption absorbent capacity at a height of 100 cm of at least about 2 g/g;

d) a capillary sorption absorbent capacity at a height of 140 cm of at least about 1 g/g; or
e) a capillary sorption absorbent capacity at a height of 200 cm of at least about 1 g/g.

According to another aspect of the present invention, there is provided a high
capillary suction storage absorbent member comprising discrete osmotic absorbents and
discrete high surface area hydrophilic fibers, wherein the high surface area fibers have

one or more of the following:



According to another further aspect of the present invention, tResgrkEsEr 2002
provi ded a high capillary suction storage absorbent nenber conprising an =
osnoti c absorbent and a discrete- high surface area material, the nmenber
having a capillary sorption absorbent capacity at a height of 0 cmof at

| east about 15 g/ g and having a medi um absorption hei ght of at |east about
35 cm This invention also provides a 3&thod of fornming an absorbent nenber
conpr|5|ng t he steps of : a) providing an osnotic absorbent; b) providing

hi gh Su qulrﬁ A orptlo?ur%s%gﬁpééﬁlafz g/eathé ﬂQl ﬁ%ff 3?); grgegf & k{a{sp Sibout r\})a%/s ong or

nor e of W N a ca capacit
hei ght %) aseapdlawmorattonl absgtbenbeapacity @f/ g helghl) ofaﬁcbqpiqflaarlgastequ idogfgabsor bent

capaci t y)3fe mE@' HtioRTabsBroem dabaafy At%a:sé. tﬁbﬁ%o %ngéfgat uéaet)abautCza@bJ lary
sorption abs rbént capacity at a m of | east about 2 gl g;

iv) a caf’élalqaﬁl"?fy§8fpﬁf’" BPFO&‘E%’\SF%%Y e'aa)a%ewf 360 amrfélagwé\sfoabomhbgen%f at

| east atv)latcabmalygsormbnaabe&aehtl Fﬁcfy(ﬁt@th&ghtéblﬁﬁcﬂ Ransf élaémlabdutaltglg hei ght
of 200 cm.of at | east osnotic

rmin
bsor bert di SbreS pEBST et shing e st Aode 90 B W eslondot i apa o
of bei ngnatisavy dfeitk high surkicgaidal fibarst extent by said osnotic absorbent; d)
conbi ning the osnotic absorbent and the high surface area fibers in the
suspension; e) renmoving liquid fromthe suspension to thereby forma dry
structure of Autbfdingnoraiustherr aspeoindfding pmsaptnhwénhgntthereaspndwdedadhgh bent and

t he high rface fi1ber IEF W N F| ure 1 of
the ar adeRlen?ERyBh Sonbe hSerco feniBer Samphii, cxmat adollt Bad cor e
whi ch cafiszrete dighesunfagh acsgonbledialy whacsin the higipawidceg sea nmwmbasaomm menber

of the Figure 2a of the drawings is a blown-apart view
of a reg‘ﬁg@e @etfaw&%éuftl-l ayer core for inclusion in a diaper such as that

shown i ra)la appillarylsorpliopuabso@ienbéapaeity dtaatnelggbofiiﬁ an bf atieasiphout Svg/gw of

th ' fii- . I h
lch a5 DAREPAR. Ao dBafsnt Beon LA noBhe o6 ofF BER by BB P Bl "
magni fi aataioapillaryfsoaptroambeem&hmdmeltmhmhelghtfcﬁdéoarreef giddasabout 2fgdgim usef ul
th b bent f t t 4
phot o &0 SgPRBANE R T gre B PLe e ol S PO AR ol AL Rl U B T gur e s,
except air 1000X magni fi cati on.
e) a capillary sorption absorbent capacity at a height of 200 cm of at least about 1 g/g;

and the storage absorbent member has one or more of the following:

a) a capillary sorption absorbent capacity at a height of 100 cm of at least about 4
a/g;

b) a capillary sorption absorbent capacity at a height of 140 cm of at least about 4
g/g; or

c) a capillary sorption absorbent capacity at a height of 200 cm of at least about 3
g/g.

According to another aspect of the present invention, there is provided a high
capillary suction storage absorbent member comprising an osmotic absorbent and a
discrete high surface area material, wherein the high surface area material has one or
more of the following:

a) a capillary sorption absorbent capacity at a height of 35 cm of at least about 5 g/g;
b) a capillary sorption absorbent capacity at a height of 50 cm of at least about 4 g/g;
c) a capillary sorption absorbent capacity at a height of 100 cm of at least about 2

g/g;



6 SEPTEMBER 2002 WO 99147184 PCT/1B99/0040'. -4 Figure 5 iS a ¢ SEPTEMBER 2002
phot om crograph of a storage absorbent nenber of the present invention,
conprising particul ate hydrogel -form ng absorbent polymer and partlculate
pol ymeric absorbent foam Figure 6 is a photom crograph of a storage

absor bent nenber of the present invention, conprising particul ate

hydr ogel - f or mi ng absor bent pol ymer an@b hlgh surface area cellul ose acetate
fibrets. Figure 7 is a photom crograph of a storage absorbent nenber of the
present invention, conprising particulate hydrogel -form ng absorbent

pol yrely) agdakiisH s%kutioﬁ%sarbﬂeat h@y it QN IRIdHR S40 RhIbF St RASE SRUeSeNts a

schematic view Of an apparatus for neasuring capillary sorption absorbent
capacity ¥9 @n absorbent nenber. Figure 8B represents a cross-sectional,

close- gp Yicapiay sroﬂﬂ.oala%%sraem Ea&ilﬁl%t qerre?gtﬁldmobrbn% e a%boﬁwure 8C

represents a cross-secti onal cl'ose-up view of the cylinder/piston assenbly
of the gl¥gs andi thesaiorage Abrorgeante member; kas @ gepilasyrsosetions ahsorbent

Cr 0Ss- SeCédpRBRY at FhAGK o BO\hEY dtlledshBbRitSt g, aspect of the cylinder/ piston
assenbly shown in Figure 8C. Figure 9 is a graph showing the capillary

sorption isotherns for various storage absorbent nenbers of the present
i nvent i ONAcA?diNg td stSandtHer aShedhof thERITERInt (MBRtdN) HerslisatofadPa hight ve A)

conprising cellulose fibers (fluff) and hydrogel-formng absorbent polyner.
capillary suction storage absorbent member comprising an osmotic absorbent and a

- discrete high surface area material, wherein the high surface area material has one or

more of the following:

a) a capillary sorption absorbent capacity at a height of 35 cm-of at least about 5 g/g;

b) a capillary sorption absorbent capacity at a height of 50'cm of at least about 4 g/g;

c) a capillary sorption absorbent capacity at a height of 100 cm of at least about 2
9/g;

d) a capillary sorption absorbent capacity at a height of 140 cm of at least about 1
g/g; or

e) a capillary sorption absorbent capacity at a height of 200 cm of at least about 1
g/g; and the absorbent member has a capillary sorption absorbent capacity at a
height of 35 cm of at least about 12 g/g.

According to yet still another aspect of the present invention, there is provided a
high capillary suction storage absorbent member comprising an osmotic absorbent and a
discrete high surface area material, wherein the high surface area material has one or
more of the following:
a) a capillary sorption absorbent capacity at a height of 35 cm of at least about 5 g/g;
b) a capillary sorption absorbent capacity at a height of 50 cm of at least about 4 g/g;
c) a capillary sorption absorbent capacity at a height of 100 cm of at least about 2 g/g;
d) a capillary sorption absorbent capacity at a height of 140 cm of at least about 1 g/g; or
e) a capillary sorption absarbent capacity at a height of 200 cm of at least about 1 g/g;
and the member has a capillary sorption absorbent capacity at a height of 0 cm of at least
about 15 g/g and having one or more of the following:
(a) a capillary absorption efficiency at a height of 100 cm of at least about 25%;
(b) a capillary absorption efficiency at a height of 50 cm of at least about 30%;
(c) a capiltary absorption efficiency at a height of 35 cm of at least about 50%.



Figure 10 is a schematic view of an apparatus for form ng a reps eseTHMBER \2902

st orage absorbent nenber of the present invention, where the nenber

conprises a blend of particulate polyneric foam and particul ate

hydrvgel - form ng absorbent polyner. Figure 11 is a schematic view of

anot her apparatus for formng a representative storage absorbent nenber of

the present invention. Figure 12 is pé§ spective view of a storage absorbent

menber made using the apparatus depicted in Figure 11. DETAI LED DESCRI PTI ON

OF THE INVENTION |I. Definitions As used herein, the term "body |iquids”

i ncl udes, béAccdrdingbx anathgrtfedher @spent iohthe presesé syventiopi thefe @i wovidedgas, sweat

and fe 4 ed her ei n,

the te ﬁﬁﬁ ca‘[))"slaﬁe}r’ %‘E‘gtxﬁcore % reb}évsa r?%&qé%ﬁg%ﬁ.gﬁ%ﬁhﬁ%@&? i %Sort%gﬁ%t‘)dejnt article

that i QlSﬁrﬁtwgh Isyffﬁ‘c‘@s?féﬁﬁﬂiﬁ@'f'b? mefehﬁrd'aﬁenoﬁ cariilany egr@t«m ebsaglbent he

art l cl ea acn\,zhuéhhe@hﬁsmbm &tht 1640 BEART 5 d1F ,anelr.%wb @%Bﬂnﬁé&o?ﬂ@ﬁ' ng body
E @sf gl é bsorbent core typically does not include the

topshe piolfof gHleast A f’"l"he absorbent article. As used herein, the term

"absorbent nmenber" refers to t he corrponents of the absor bent core that

typically proyi | i qui d hand [ e.g.. liquid
acqui siti onﬁ-R' |'?|‘U|r8'°§|§| %ro F%an’ R dn 5 fgﬂgﬁ%r 'htal ',%é?ti &%\"&beétorage
etc. Th@nmbmrtb@mepw:rber can corrprl se the entire absorbent core or only a
portio e., the absorbent core can conprise one or
nor e ags%}{) &'ngaagﬁﬁéet??%#%testora e absorbent nenber" is the absorbent
nmenber bkoRyding tigh swuface peean sy weﬁte'rbtbﬁél@ma@rfafcaraf@a fbeys heverane oy to store
absor bgidrd oAk BAowiny di scussed above, the storage absor bent nenber may al so
functlgn to.distribute |I%Uld as_a resul g of its_vertical w cking

capabi V& SPPIIRY SRrgtiqfedhsorbent rapacity At @ hglabt of 33 eryef atdeash ahpa? Bt menber
whose {iyra eagijard sompoici anssdrtsenxcé(padty at a RAGNGS 50 T 6MgtibasitRBo 41gly; 1t should

be unde stoad that .the term not sar i | i ed to,single

| ayer s'" 7 capluy sotpfio ?seol?t?eé\t '%/‘Tﬂ% fﬁé‘eiga{} FU?’a‘ﬁ“ 8&)%&)'9?@@%9%% es or
conbi nis} aeapillay sewtien abswiert capazity web height bm’etmrtequni‘ st Ibesttappet bblgmat eri aI S.
Accord : ' t d ayered." As
used h@{%!ﬂf"lﬂgorkﬁr{n%hslg% cac’J 32@5%1‘3% '%]Elte()f ﬁio toQé{:llgér%taebrg &a1 {gl’ structure
t hat aPsferiag aciuarension;af theegmweeahserbsnfcmhewlgfpw@m iagda iefrs rance

bet V\Beﬁhuﬂ:b%fcheig iACHbabIRNGDBARY e sSBEY tth AN SignfFEART Bhdny byt Sig dshepd cal

potenti al ference arises froma higher solute concentration for the
absor b&$° Etlﬂ" tion. In order to inhibit equalization of solute concentration
vi a di 8y eomibiingthesssliotie abgebért aind aive FigBLIfSceadle fib&stin thepduspéigionhas a

di ffus ' remtt)) {nr 'IISEX tfnjaﬁnltthé gb%)%hél&? l&’tpéc‘agi( fyfrrh:d (?)rg gb@dt&rg Y Liffdr fn”{tﬁ%tu#eeaSt one

sol ut e “§5€Q"E es of sultab arrrers are
sem - peonterth|cemptsiag st@eo@ﬁmh% ahsetheaheandyHibe ehight serfarentaremefiferavi des a

diffusion barrier to g gi@&éﬂp p{ﬁj@%ﬁm (ii) a crosslinked

pol yel ectrol yte netwo wherein the

pol yel ectr ed. c L. i gel as a
result of 24:%&?#00?;‘“?@%" %/%cty)ﬁ'sﬂ ?%P%&s&%@gﬁ%&%ﬂgﬁnﬁm ?tc&%gcket or
chanbevhictb sangrised 8 highecagittans sustioh capatitySstor2gd ebsbrbiblat. mEmbérSof 3IBS presantied Apri |
28, 1992 to Wiite and U. S. Patent No. 5,082,723 issued Jan. 21, 1992 to

G oss BYenHPn- "t he discl osure of each of which is incorporated herein by

ref erence. ﬁgaaaﬁ btk a.rabvynga 194 BloWR-ApREVIBW of a Adpicérifive niuli-layeiccordifor he

st orage absorbent nenbers of the present invention are hydrogel -form ng
absor Ha¢lusipmingdiaper suphhasthatshewniinddigurpbd i n detai | bel ow

Figure 2b of the drawings is a blown-apart view of another representative multi-layer

core for inclusion in a diaper shown such as that shown in Figure 1.

Figure 3 is a photomicrograph (500X magnification) of a representative high surface
area polymeric foam useful in the storage absorbent members of the present invention.

Figure 4 is a photomicrograph the high surface area polymeric foam depicted‘ in Figure
3, except at 1000X magnification.
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"X-Y dinmension" refers to the plane orthogonal to the thickness of the
menber, core or article. The X-Y dinension usually corresponds to the

| engt h andVQi9¥#H84 r espectively, of the nenber, core or artiREIEIBIXGIdSed
herein, the terns "region(s)" or "zone(s)" refer to portions or sections of
t he absorbent nmenmber. As used herein®the term"Z-dinension" refers to the
di mensi on orthogonal to the length and width of the nmenber, core or

article. The Z-dinension usually corresponds to the thickness of the

nmenber, core Ofigye Biizd photqmicrogiaph 52 storgge abspbentymasher ofithe presenhinyetioa so be

ayers, haprahy ! BROELT hURARLfonh Sy Chsolbon BSGRRFTina PR R: BiIFeR

t ypi cal | yabsgrbent &dape i vel y proxi mate the topsheet of an absorbent articte;
conversely, t term "l r.' refers to absorbent nbe that are .

Furt her most a8 oans pRUSHiagetipk o HAmBORORBEMnART SEfe bt Myfttons 1y ar e
nor e pr oxdomptising [partiomiate Hyd@iel-fAening absodshe pslymehend BighnstgaepirdaséeligiosaTeans
vari ous corrpor}ﬁnts, menbers, steps and the |ike can be conjointly enpl oyed
accor di n?F@ S r esent i nvention. Accordingly, the term "conprising"

enconpasses t "ﬁgﬁ'FP FQs & BiidtdrhiClolgtaph bEL Brags AA#eAt idnte? LML brbdnY iREntRRd
"consisting of,” these latter, nore restrictive terns having their standard

meani ng aeemprisieg sagisylaien hydyegekfarming pbsgehente polxgess and digho surfasd ase20glass i ons
used hereljnﬂmﬁfb?r by wei ght unl ess otherw se specified. Il. CapillarYSuction
Properties o Re St or age Absor bent Menber

Figure 8A represents a schematic view of an apparatus for measuring capillary sorption

absorbent capacity of an absorbent member.

Figure 8B represents a cross-sectional, close-up view of the glass frit shown generally
in Figure 8A.

Figure 8C represents a cross-sectional, close-up view of the cylinder/piston assembly of
the glass frit shown in Figure 8B.

Figure 8D represents a cross-sectional, close-up view of the piston aspect of the
cylinder/piston assembly shown in Figure 8C.

Figure 9 is a graph showing the capillary sorption isotherms for various storage
absorbent members of the present invention, as well as a prior art member (designated as
Comparative A) comprising cellulose fibers (fluff) and hydrogel-forming absorbent polymer.

Figure 10 is a schematic view of an apparatus for forming a representative storage
absorbent member of the present invention, where the member comprises a blend of particulate
polymeric foam and particulate hydrogel-forming absorbent polymer.

Figure 11 is a schematic view of another apparatus for forming a representative storage
absorbent member of the present invention.

Figure 12 is perspective view of a storage absorbent member made using the apparatus

depicted in Figure 11.

DETAILED DESCRIPTION OF THE INVENTION
1. Definitions

As used herein, the term "body liquids" includes, but is not limited to, urine, menses,

vaginal discharges, sweat and feces.



The storage absorbent nenbers of the present invention exhibit piggremeer 2002
capillary suction capacities. For purposes of the present disclosure, this
hi gh suction capacity is nmeasured in terns of the nmenber's ability to

upt ake | i qwiodatrismi gh capill ary heights, which are general | pcemouawer ed
when the nenber is positioned in an absorbent article. The Capillary

Sor ption Absorbent Capacity test (also referred to herein as the Capillary
Sorption test) measures the anount of test |iquid per gram of storage
absorbent nenber that is taken up when the storage nenber is placed at

varyi ng hei ght dsosedahereipi thé tarmp "sbmophientocorelpreferatouthe coingor€apof tharaysoBsnpt i on

Absor bent ity test..is described i. reater detail.jn the Test Mthods
section béﬁ%&%&%iﬂﬁ%‘{r 588'?0;5'?'5{%& gﬂ?'ﬁé&ﬂ@'"ﬁo‘?"’?“é‘b?se%fewm 'g‘iﬁ‘bq'%e
absor bent agirg] Grardpatisks Migiteng add Blbofisd bydy liqUidsgURAS slch, Ithe RRbbERUIOH
capillary sorption 1sothernms are depicted for (i) a storage absorbent
menber cofdid lYﬁ’R‘j‘SB‘Pt"I'ﬁ"{ﬂ"lt‘?d?ﬂsﬁﬁéoratraé'é?hﬁqtag@eﬁﬁ_’s@Fbﬁf“iW% and particles of
hydrogel f or m ngs aR3NeRENihe R Y BRGrbE AT RPGEA (D thel @mbsRaR!of tht aB&IuM ; (11)
a storage absorbent 6 SEPTEMBER 2002 WO 99! 471 84 PCI/ | B99/ 0040~ nenber
consi st i ngorethapiypicaliy psavidsf ong jogyimors liapid handling arapertipsresi, diavid aequisitivapliquid c| es
of hydrog n.n . E@Bq c i - ow) ;
(rii) a st8 l(%&%é@"éﬁ%@?%%? %g@@’ﬂ“@%ﬁg. St ﬁgﬁgﬁ‘%ﬁ%ﬁgéﬁj’r } ac%nglgg%cete}ﬁ‘lf ul ose
acet at e f ettiretabsoghredt paxe tor ®hlysa pértiby af dgehtisorbentngpre eqrtbe absofbehtycnre camade

according to Exanple 6 below; and (i a st orage, absor bent. er

consi st i n@orﬁ‘?"sﬁzgfq%) PP agforﬁ’ﬁ)"bﬁe'g %‘aﬁée affoéﬁgep%?‘ifw&i"l? gart gﬁggi?él?ef‘f cles
of hydr og@leln®BérdoRipomdag ) dTeHY abBstbantBsre (HIRAMCHSHS PFihaFil) th QtoRXaHIRbE ITqudl OW) .
The capillary sorption isothermfor a material representative of the prior
art (desi §igiseessedsabeyimthe, siarpgecabsgrbant member max,alsq Brpetion tejdistibutegliquidias 41 j or
art sanpl gesusf i veritalGitiGhd Saphtilityshaped structure punched froma member
(see discussion below) conprisi QP of a blend of cellulose fluff (Flint
River Pulp frofsweyehritise temn "layers iefert shpn absprbenti mem'earywimsoomsimane ght
and hydrogghenlig B0, A0SR0 98 lenfiR afdTBlard A ok MtcGinb 4B hAthetBhm (B
Frankfurt, Germany as |'M 7300) approximately 58% by wel ght. I n oné aspect,
the hi gh oeipidcéssarily digdted ém sioglp dayetsyorsshentegb matesiak h&hes the ddyer casf campeispr esent
I nventi onyGanRL! §re§on?tﬂn ?ﬁﬁ?%&%eﬂpﬁo BEDLr GRS T P! u"i‘s[i)ey ro%?lrﬁaftt%}fa@. ng
absor bent “ateri al joand has a capi I'Tary sorption absorbent*capacity at a
hei ght of As&ordinglpfthaternh Bagdr" intlodes thiedergis(lay@s'edndr"mgérgd.&it | east about 14 g/ g,
nore preferably at ast about |6 ql.g, re,preferably at |east abgut 20

07 o: hor e pr ot s dised R&Eh, 83, SmBudsbRe N g maniaL pE FRsrG WA | Sas
aboult | 35 gﬁgrbskysmii&a{ijd ybs%dnb@&f)a &haﬁiagq)oedaaarm&atﬁnd@emf ef d%dr?edh&idenoab
capillary sorption absqrbent cagpacity . at a_hejght of 35 cmof, fromabout 12
976 to- aba0HBS SYRITRr Geaemly, ik Reautel BoteRcel GifhTencl s (bR 6'éﬂthS/s‘ﬂ"f“_t‘)m
about 14 gbtehtrhtion frkheWBsddbed sBlutib® MAord¥ €inABitdRAMiEatfA oBbdlute BBHcBntaYiBh Ccal | y
f rom about 16ﬁg/g to about 40 g/g or to as much as about 55 g/ g, nore

typi cal |y Viar iffpeignoof solue gpesiasoamivemetiosthserbent typieallyt hasi & diffugiop bamier it 22
9/9 to abguLeigay HHibits ik &}p%&%fﬁm%e sbilie speam. GBRinble& Y suitbil bipRsioRPACT LY
st orage absorlbent materi al conprises an osnotic absorbent (preferably a
hydr ogel - bamwigisat (Yassembpermeshid revérse-gsmasis nicsnbrane.oufierdin theynesbrape pmvidghe or bent

capacity at.a. heiaght of, 50 cm of .at~least, about. .7 ./ referabl | east
chout o oPlnBiol et bt AL, Rico) ST FOlinkes boleieRrSiE P B, 7
at : Ieast abwduih fhiz&oﬁlg, wﬁérfih Imm;gl@&ag«grmfwk _i;_étaihfdi&s‘l.ociabﬁlﬁbmﬂ’éﬁogé fhsidand
sti nmore prefera at | east about 30 .g/g. i cally, these storage
absor bent “?F&?b@ﬁr%r%’ of %V@%W%F?qsgﬁvt@aﬁ?Mgleaeéﬁ%waﬁpa@ameﬁwa‘%t a

hei ght of ,5Qrtfehits Qe Jel.c.&m]g@moys. Patét Sot ~79,1(sai?s?atattissﬁQd AbGl 2 1992 3 WHHdGhd s, about

60 gl g, nore typical rom about 9 g/'g to about 35 g/g or to as much as

y et

about 50 @atgnt Ne.j3,082,783 dssuedplas.ad ll, 992 torfirasroettal.] the glisglosure 9b eash afwhighgisor t o
as nmuch as_abo S5 g/ il re tvopi.cal .y fro out 40
07 ) and S el B sdbiendes 1R aiciohR Breciey’ BRoRE Siforfe By sé o 0
SEPTEMBER stpdg2 ab¥ortiRfi Meriiess ofthe piesend RO&M 0N 4 hydrogelforning labsorteapmdymers, he

hi gh capillary suction, c City storage absorbent materia conprises an
osnot i c aBdush es‘("ﬁ’F@f'\éﬁ It\f}%i’- hydr ogel -formi ng absorbent material) and
has capillary sorption absorbent capacity at a height of 100 cm of at | east
about 4 g/g, preferably a | east about 6 g/g, nore preferably at |east about

8 g/g, still nore preferably at |east about 1~ g/g, still nore preferably
at least about 1 ? g/g, and still nore preferably at |east about 25 g/g
Typi cal ly, these storage absorbent nenbers will have a capillary sorption

absorbent capacity ai a height of 100 cmof fromabout 4 g/g to about 30 or
to as nuch as about 50 g/g, nore typically fromabout 6 g/g to about 25 glg

. o I - o a I



conprises an osnotic absorbent (preferably a hydrogel-form ng apsgpbeupEr 2002
material) and has a capillary sorption absorbent capacity at a hei ght of
200 cm of at |east about 3 g/g, preferably at |east about 4 g/g, nore

pr ef er abl yva%/4redst about 6 g/ g, still nore preferably at |P€IgBI%IOdASt 8
g/g, still nore preferably at |east about | | g/g, and still nore
preferably at |east about 20 glg. Typ-cally, these storage absorbent
menbers will have a capillary sorption absorbent capacity at a hei ght of
200 cm of fromabout 3 g/g to about 25 g/g or to as nuch as about 40 g/g,
nmore typical | yAS usath bdseint 8\4 gy "HoY adimensian) rgfegs b theoplans amhwigomt talibaut 35
g/g, stil y u r ch as
about 30 BREEet HPhERber e GURE I ki b ol g bR ™. 0
sti |1 rroamdw@tp;:esplectlvylytofolreabmum,ao}e agtxctlﬂ about 23 g/g. In addition, or

alternative, defini ng the h| . ct onc abilities f t he
present rrenber"g Psr‘?dthéﬁzﬁ’sﬂt?fte'@é?pl ?5' §l s’b?’tﬁ%f’@ﬂ “Sé’afﬁb‘i"tsf%

parti cul aﬁﬂsyrb&{tﬁfeﬁllbé,ed menbers) e. g t hose vvhere the hi gh surface area
material is a polyneric foam nma 6 SEPr ENl BER 2002 WD 991 47184

PCT/ | B99/ 0040 sw@h%tﬁlac%teméé ertswe w&m@rthsdlmnﬁwwmpspnmptheatmgsh upt ake
liquid at I on
renbers. t ek sy e beeh i SRS M AfimdRoR Snalh SR o MO EHER

ef fecti veOﬂJbEtlakebqr,@D@sorshotch provi de superl or user dryness as the extent
of partitionin t her rbe I co,ulsl.tl n. or

di stribution n%[ &FPaT eg)opgln 80" a sthoglg EO%EH?‘%S%O&%P%HCWWO ug%ﬂ 7 The hi gh
capill ar yto&umtbeonnémbces isadh. asﬂ%(}'brsplhﬁmsmw@ftottﬁﬁv@f@z}émb thoﬂ:ehtcastwlce and hi s
latter pro is . re rein r[;r‘oer S |n|t| ﬁffective

upt ake r a¥ 'c%t[ E)Gelﬁtfﬁeiyabmf“l"gfey que?ﬁhS"ﬁ ‘tﬁ«?i"g"r‘??“’ M @rtisle; éB“"L‘ﬁ it s

‘initial abb@ciel apitRE®entainmBdrs 20 8V fhothetbstMaway r&ROhé Sikalen ofithd S Of
glglhour. The initial effective uptake rate of a storage absorbent member

i s cal cul 2hserensgrtigleandtiisallnare mase proximptethe backshesthsor bent capacity at 200
cm by the timeA$p@Hhefn, El@Qerﬁtmcoxgﬁmtué"%één§%bh?&ﬁﬂbﬁ&ttp%tnb‘é&p@éﬁk tyd and
time are readily determ ned using the Capillary Sorption nethod di scussed
i n det ai | the dike ¢pn bEesnjoively lsmaipyedaqcordingie thevpresenioinysintions t Aecordingly, thertesm |
particul ag [ -y '

effective clupP i 'gg ?ééog%aatésggg‘gg%%% mlr}%ast mﬁ%ﬁ?g\e\fun}@%& Er@orc gﬂs%b@f erably
at | east eofifchese lattey, gioterrestrictive naysis haviag émabtlagdaat mhamaxgtas at:dmsttoos ug?hghrhr

Typi cal | y, t he ffectl ve uptake

about 18 gl gl Pefebiased MRS KR bRSriBhs S Rt by WEight G MM | P
nore typi mh:ﬁydfrom about 8 to about 12 g/g/hr. Wile the above m ni mum
capillary sorpt| on absorbent capaC| ties are inportant to the absorbent
menber s OQ Pl aIso pref erably, though
not necessar it Sin) capaC|ty at zero head

pressure (i. at 0 c th i So | on t | east., about
|5 glg. In anoflﬁ’eﬁmrﬁ 41’1@?’ '%Fg%& 'J"ﬁ‘hé' 5‘5‘8{‘ °§E%B\gé °W"I“‘}ry stiction
concurr en&dpym@eghlmtpmtpbfes OB e ﬁ:eféngmcwﬁtakﬂs AtghFuctiRa@pacity@s Medshie@ in

hei ght s di scussed above. That 1s, for exanple, preferred storage absorbent

menbers wiemns efxthe member's,ghility gp upfake f"GP'Fid‘G\nhPﬂQ qapiblamy heights, which age &"’&ﬁ‘ial Yary
sorption @:Qé&t{té}é‘d“lvh&ﬁgﬁ%ér%eﬂs goslilﬁ:ln%"in a@érb%fﬂ :ﬁ'ﬁcl@t Th@@ﬁﬁxuﬁr?%!d#lpn&? 9/ g,
preferably at |east abou , nhore preferab ?/ | east about gl g,
still mor AbgrisheCagacify test tatsastefeabvbm h@emgwghe Capill rsorpoopnt@f)emblrgﬁ tb@ | east

bout 22 tild f
capi 1 ar y s B bt Biah B Torbbe el meltah aCR Vi i Vot uf Splngf
about 7 gm@mbgricplacediak yarging Iheights @belﬁry@b@tnoﬁap;ﬁrmsemembma@tSotmast
about 12 g/g, still pore preferably at |east, about_ 16 sti|l e
pr ef er abl 3 borbent Gapacy dest '% glesgribed ﬁh&“’%‘ﬂ' detaildp the, est é&ﬁg‘?di 55?“°Fé’§ng¥" about
30 979: ( Chbillar? Soffioh ! RotherniQ! R preci £ S pbrade? BBYGHHelr HemBerdCicdepibled 10O CM

of at least a out g/ g, prefera east out 6g/ g, nore preferably at
| east aboptaplfcallydn Figutel9. Inmmmchaefcmmyorauod isetherma preidepitted @drgi) astoidge nor e

pr ef er abl | east, about .17 mor. e gref er.abl ast. about
Dt ( Husprogh Gt Spupisads afhiah sdfies s, sesf Hictoiely 6 Braticf bt baREH 30 °c
of at Ieaﬁmaigmbtorsen@/pglynm ginadeidcyrdidg toea:ednpadoowosz);g(ng a Aerage ssabanabl y
at 6 SEPTEMBER 2002 WD 99/ 47t 84 PCT/|1B99/0040! -10 | east about 7 g/g,
still nore preferably at |east about 10 g/g, still nore preferably at |east
abou~ 14 g/g, and still nore preferably at |east about 23 g/g; (v) a
capillary sorption absorben~ capacity at a height of 200 cm of at |east
about 3 g/g, preferably at |east about 4 g/g, nore preferably at | east
about 6 g/g, st|II nore preferably at |east about 8 g/g, still nor e

o, I a A I N 1 T B | o T e I o, g, I T




6 SEPTEMBER 2002 W 99/ 47184 PCT/ 1B99/ 00405 preferably at | east g appuimsiER02002

cm still nore preferably at |east about 130 cm and nost still nore
preferably §t | east about 200 cm |I11. Conponents of the High Suctiop
St orage AbY8PBA&RBY Menbers As indicated above, the storage abStHI¥AMO%henbers

of the present invention conprise an osnotic absorbent, for exanple a
hydr ogel - f or m ng absor bent pol yner, ahd a hi gh surface area nmaterial that
facilitates transport of body fluids to the osnotic absorbent.

Representative materials useful .in eparing the storage ahsorhent nbers
of 't ho. pr BEBHE <CHvLRE PERTE doel vBBEE fFe HRRATe Bam a0 PP P HERTos ot | o
absor bent fordifng ABSorbne Polythet (Rade! REGiRg 18 ERANSle Shoetivagaliy & Qlobdgd Absdasar bent
polymers are preferred. As such, these materials are described in detail.

A Hydr ogBFmbersepfigingnefobighe serfaop |ajasetelulpse agstatn Bhbiets @sehpadicles of hydreeadt or age
absor bent g Rh absriht ,sdiﬁnar(ﬁﬁmccm?@% EQfmgt 66863 h¥d GHIRIrAR aBlopdegast one
hydr ogel -f ormng absor bent polynmer (also referred to as "hydrogel -form ng
pol yrer ) . mpipbiersgesisting ofrpartjclpodfyhigh surfasedred pélymerfecfopm eadparti¢lesvadyidrogeli ncl ude
a varietycof. ' ut ter- |, abi e | yoer s, capahl e . of
absor bi ngf a‘r"g?bg‘irﬁgér‘f? ?? i|y ﬁlgl g'Pa(% ac?ﬁ(:),}g'tgg ¢ ?gﬁ{‘wg?&%e fo?ﬁf %5‘"@%?’?0 P are
wel | knowisothernt foe aaniterdal demesgntafive dfathe priort &t (debignadadeas (Gomfpatative) A) liealko gh

capi |l lary, sucti.on. absorfent., mepbers of t resent inyention.

Fyr ogel > SR el AT IBEIY RELe Wit o S SHarey SRS AdOg r ed 1o
as " hydr ogmkiBérqSee distiission bBIBWRESRYrRMB ot a BRA®SHS RllSoRTRBIt i Ritedr PO from

pol ysacchari des such as carboxynet hy|l starch, carboxynethyl cellul ose, and

hydr oxypr Wsysrhausen (oos Washipgiprin| approyismately (A2% Jy sightsi agd hyrrostidprmingd

pol yvi nyl aH?&JB@t{tsbcal?ﬁE:j QaVaflatly/ Pifisin séﬁha@sGmhy»ﬁrﬂmr@yﬁéyrﬁw,aspmyﬁoay'

mor phol i ni one, an , N-di met hyl am noet hyl or N, N-di et am nopr opyl

acryl at esappreximatelyi 88%o\yaveight. and t he respective quaternary salts thereof.
Typi cal |y, hydfogel - IW0G,: i h )
i nvention havefnag‘f\r(reuzils ?%{qlhg ?‘t‘@’b g”?’hgﬁr%“r?? g'L X%E@[ #gl%% L’%SIP %ﬁ%s'?ergﬁeg ho(?gée
sul f oni ¢ presed{ inxerdionompriygsi anadsinptic abspobent (ryeferabls.a Evdeagpl-fosming apwirbener s
suitable for .use herein .nclude thos ich.ar r.epa from
ol ymer | At S0 d Aplers stteFan ARPGeN nertid aChBPER S FLieh L AL e¥8trer
i ncl ude t g/ wéferablyadt lleastubsat 14rghg, abre plettsabhynat leastabdut Idape, infwaé pefendblyi N at
| east one carbgn to carbon ol efinic douple_bond. Mre specifically, these
nononer s - ¥4FS %"’5 Q/g.more Prferably et W%ég‘luf/zgﬁ&aftﬁ{@?r&ﬂr %?%RVF?SEX@H ds and
aci d anhysl pdespypRhBy, ithdse alotage aBSurbent MeMBers Wifl AiVeCa aagma@ sogtidn Hbadrbbhe'S
t hereof. As indicated above, 6 SEPTEMBER 2002 WD 99/ 47184 PCT/1B99/ 0040
-12 the n¥PHHY B¢ height ofiidrcayel fromabeui 42 sie'e bt £0 8 S As muchts 2kt {9 cal to
the rrenbeg?, ﬂfureff@ﬁcélfyeﬁﬁﬂtabbdl\ﬂﬁrg/%@@abdﬂ@ Q@Ig}’ge&fet%sas oRE af ﬁi,&@uso @, ord he

oly

optimal p meri ¢ material may enhance the performance characteristics of
t he presetypicatbnisem gboutilé gt to @byt 4P @/z 91de af BI¢hoasabers $¢& gfeh moresyrically feom

ot be. | rePad WRPRSR SO o WAL aRhbo ECR Mol RMR D P e S

progressi on t hkt aimtheroaspent, the high tdapilladys swchiem capacity s@rage rabsarhent mdteriapast

everal years. Sone non-aci,d n an al he i,ncl uded ally in
i nor - anutATREises 31 QSmeHa APsorpent Prelgrably gdivdrogs -iommyne, ASOrbEN Metss DAl M for e n
Such non- aapilkryTSuRRIOA’absctBeRt Lapatitiia a Hefght 650G 6f atliéust AVBHLET g/§ Qreferably @t
wat er - di spersj bl e esters of the aC|d-conta|n|nglnononers, as. wel

| as
mononer s (A% EDRUS 9848 mare Peefirafly 1 least about i pignfttll mere greirahip at lapst abqut 16
Opt i onal @?,“aﬁﬁh&e'ﬁ?éf&ﬁﬁ&%t At abOH D 11 JE aHd Sl TRBR Beerabl9 At Rhdd 'abht BO'G/g.
follow ng types of functional groups:” Carboxylic acid or sulfonic acid

esters, hyypieally] thegestopage ahsorbrnt mewbhers Willihdva @ capiliary sorptintabsarbent;eapagity at

guat er nar iddm sa rou ryl . qr e. g, eny. r , ch as
t hose der %/\i/'g‘gﬁ%?oplo#ﬁ q ?t éﬂ'g aﬁﬁﬁ%’nﬁr@)tx aq‘ﬁ’égg%?ﬂnér-tgcfgdm {r?r%n r?elb?‘g @?@iv@ﬁ - known
mat er i al stypieallyfrembdoa9 ?gdo laboug 36 @fgCér t6Qk @uch ad sbouestegrp) still mete thpiRallyat ent
4,076,663 (Masuda et al.), issued February 28, 1978, and in U S. Patent

4, 062, 817fremabeut 12:8fg to about 30 g/grer de Agyavchiay abouy 45 8/ wilnese typicalbyfrom about

i ncor por a g ic acid and
car boxyl i g@g’gfwdal{gﬁﬁ}fdg ?’gig'd %@%ﬁﬁ%kﬁﬂ@&?lﬁf&a@tgg s typified by
acrylic acid itself, nethacrylic acid, ethacrylic acid, achloroacrylic
acid, a-cyanoacrylic acid, ~3-nethylacrylic acid (crotonic acid),

a- phenyl acryiic acid, (3-acryloxypropionic acid, sorbic acid,

a-chl orosorbic acid, angelic acid, cinnam c acid, pchlorocinnam c acid,
-sterylacrylic acid, itaconic acid, citroconic acid, nmesaconic acid,

gl utaconi c acid, aconitic acid, malefic acid, fumaric acid,
tricarboxyethylene and nmal efic acid anhydride. O efinically unsaturated

o o o N - o



sul fonic acids such as vinylsulfonic acid, allyl sulfonic acid,g ¢EPHMMBER 2002
tol uene sulfonic acid and styrene sulfonic acid; acrylic and nethacrylic

sul fonic acid such as sul foethyl acrylate, sulfoethyl nethacryl ate,

sul f opr opyWu¥¥4184t e, sul fopropyl nethacryl ate, PCT/IB99/0040

2- hydr oxy- 3net hacryl oxypr opyl sulfonlc acid and

2-acryl am de- 2- met hyl pr opane sul foni ¢8acid. Preferred hydrogel -forning
absorbent polyners for use in the present invention contain carboxy groups.
These pol yners incl ud dr ol d. starch-acrylonitrile graft copolyners,

bar hal 'y neut G BT imby e Bty P Ao PRSI €A ST o

st ar ch- acrgmpfisestah ds,ﬂst@falbs&metpvém&y an@asogaltwn.m@aﬁsmlmzr@ﬂerfaﬁ B hagCr yl ic
acid graft copolyners, saponified vinyl "acet 6 SEPTEN BF.. R 2002

99/ 49184 smllm@mm@m@sﬁpﬂama.helgbtsqf dpo eruptiwwét aboutd gl oiroferabily a

acryl oni tryj Iy | |

ol yrer's. cpeatdln PEfeyhof e al KR abou s 48 Wit RE pRRlbiIT HOBR: BES:

pol yacryl igfg, attll more@tdfe@blygﬂﬁﬂdagt ahattvlﬁrgfg,tandasml muicq:defmlbly raelesstcaboqnaﬁ gl |y
neutraliz cr I d. Thes YiRLS ca ) elther salely or

" the. f ortpBRsh TR Fes rorten e PV B £ sttty Sor e e i o

t hese pol ynwigheaf €00 amsSofafisin dbsue |4C§§do labout)36.0r IR ke Mucts a@ﬁ&u%& g/g).n¥ore Pat ent
4,076, 663) Pat nt 4§P93 776, U S. Patent 4,666,983, and.U. S.  Patent
4,734, 478 ty%’it/ fiomebahs & 8401200 25 &g t/tP a3 @uelyps abewt 458/ reskifl ipere fpically

hydr ogel - fbeﬂMHBQt @Qg% Bt 2 gwa%rag nﬁl'i:ﬁ aSabofo yg,%ﬁn wéqyfirc%smrﬂ 68y
pol yners of partia neutr Ized polyactylic acids and Starch derivatives

t her eof . 42/gtaste 3'@(“&3? g/abang still mererypieadly dtont aboysi I /et abeus 8de/gpol yrer s
conprise from t o] o u % r d,
slightly net V\D%E9g‘il‘ onggﬁe; %ngg’, H%c;'l?%'agcalp 9 g ﬁfg@&ld)!a(pl%?@ %m%%ﬁ %/bsﬁ'?g&o‘ |nti}lr$1é oaf
acryl at el aomptises araosmt)t)c abmbm(mefmblsstl ﬁydﬁogdgfomxlgid)serbbditenmiaymu has a
substanti al l.y wat ek I NSO art. . det

capaci 1y aetary SR dEbs eadh s a pisRtor e PR o RbE Rkl Fp R gleRbly

hydr ogel - flasmbng faggpmbernrefpmblymeteast aBomdegg,emllfmxrre p&femh’l;k atClE:ﬁ)ss abdualtong

or cat of ol e -8Bl s 3B el Sna | B TRg By G B abpd e |

absor bent T@picml??fhesesst&ﬁ@ébﬁ&bdlﬁ/m%bﬁﬁl &ill b4v€ a Chpikary sdaﬁmgmmws gapadiiyXdt Ur €S
of polymers can al so be_ used in the present invention. For exanple,

mi xt ures drheighbel1f05m of fremaboyy 4@/&\“{ aboghheR g/@er &0 asmuddy %@H?‘Ft)ﬁrﬂéﬁ VBRTR

crossli nkeypmwﬂzﬁlra%om‘s thlaBdut %3 r't§al Afath ROINACIY Y/ GeifiGhéle Gpcally USed
in the present”invention. he hydr ogel - f or m ng pol ymer~ component” may” al so

be in t he ffopr abouti7 g ta sbout 18edk & onte atimushps abantpde/et stiirmare typrcakly frgm about

ration-ex i on- exchange

hydr ogel - qbg%g(namﬁg e‘}lr{d%{'%%et?‘.%@uc n%bggddp&? %toi%gﬂ{tggg’%gnge

conposi tions afde ydewthebesbectn thechigh c¢apUla; sdéabte ndpagipypstorage atsorbSermateridlio.

09/003 565, fi.led January 7,1998 rd se 6975 titled
A oasr EPmPRICS RERARIRLAbsshbe? et bR ieesBcBimint SRORRR AP PR RS bR A

APPLI ED Plemsifidry Ri#ption dsdrberft@ipatity dA@heightsfi 200 cﬁ&iﬂaﬁlbasNﬁlﬁmt D9/gDprafetbly, atf | ed

and 09/130, 321, filed August 7 98 by Ashr af et aI (P&G

J 7 | 9
e o7 seast abogdeip, more prefecibly atjeserabe & Sstilmer A G

SORPTI ON  GAfPAdrd preférhbiy -at ﬂe@&t‘ib%&tq 1De/eERMEAR hab?ég%rbkﬂﬁﬁ A"lka‘éPﬂ,duB@o
PRESSURE"): U.S. Patent Application Serial No /003,918, filed January 7,

1998 by Adiypistlly, thesestoragerabsorbent membars will hive lagapiiapSmpBENbsqriny KamReity at

veroveD AR 39 S TeE st e R Al dhom 0 U 5851

i ssued i n typieally froasatolt Hg/gto abbut 20 .g/or tykay nikibh ad dlit P 3stillanbre Ayichlly
{7t Ted " AGECRRENT, SOLYNER QUFCR T A, SADIb s T A RE A5
g/g to about 25 g/g, and still more typically from about 11 g/g to about 23 g/g.
In addition, or alternative, to defining the high capillary suction capabilities of the
present members in terms of capillary sorption absorbent capacity, particularly preferred

members, e.g. those where the high surface area material is a polymeric foam, may be



6 SEPTEMBER 2002 WO 99147184 PCT/1B9910040: -14 UNDER AN APPL| EDSEPTEMBER 2002
PRESSURE"), the disclosure of each of which is incorporated herein by

ref erence. The hydrogel -foam ng absorbent pol yners useful in the present

i nvention %Qﬁwﬁdg‘b a size, shape and/or norphol ogy varyi ngPEV@BI940¢i5de
range. These polynmers can be in the formof particles that do not have a
large ratio of greatest dinension to®%nmallest dinmension (e.g., granules,

pul verul ents, interparticle aggregates) interparticle crosslinked

aggregates, and the |ike) and ,can he in the formof fjhers, sheets, filns,
f oams, fl g}gggtegﬁqjmyﬁhe V‘F&E‘?’ sfh@'%?d?‘%‘& ‘fpfﬁi‘ﬁihﬂﬂg]éblé‘élf lﬁ%‘%ﬂts ﬁdfl%‘ﬁffﬁysfaﬁtan al so
conpri se fest Higbcapillaky duction Bathbeds Mht XAMitVoth MEEuiald! 4t hitRSuctid @hd Afghf OF
exanpl e powdered silica, surfactants, glue, binders, and the |ike. The
conponent Witiah effertive pptakerptes shanldmeovide,superior nser dnapssias ircrreanpl BAriiosivei at ed
in a fornmsHchet 5@&&&%0&%&)@%3&%9Eﬂi'uﬂgionglf Hi%[)utﬁ)?ﬂpﬂ&ﬁ'l‘&i afk dalSwinl

non- hydrogel -form ng pol yner additive are not readily physically separable.
The hydr obge Favbrablyi imgraxbd by ttkenbighp oapjlirey suctiam ninéerieh s Eort purpdsys abthe poesents

(i.e., no,nternal rosity). or. hgve, substantial inter.na orosity.. For
G i o1 ocdidodiel s BB Bepbiis Mot ¥Ena el 38 B8 eRbertd il 2o R SHkeline on
determ gest y.0)) aL‘th gpg\la@'sﬂﬁticgﬂwaghﬁ_’i @efgx?&aiug,hefem as?XrEm?lhegbctﬁle iptaké EdteLatt Toat ( i's
ret al ne on, a , O A t andar Stin ve .\ t m cron openi ngs e.g.,
No. 25 U. %0 )sd¥fjedds mvpﬁ?ﬂs}t@ltswgﬁ@'ﬁgfsi & it} pHipcive e gpeal E59i%Fe a

si ze gr eajiAbrobhtaiembePis BalciIRes by aivxaﬁ{gtth&a@maﬂaéucmsa%eoggénh ERAGH A 266 &y Wi th

710 micron openings and is retained on a sieve with 500 m cron openings
(e.qg., Noby ¥® tins speyéat 200 gy o Capillary Sueties thsarbeptt capasity and timenaederdily t o
have a pagdlalifdsti isGi i i ' sses

t hr ough g&%s“!frg{l/rg}dw:’“tE %thg%w@f@rsgﬂﬁgpgﬁfh%glsf%wgéﬁ%gp EISJ ?égpklgt\l)zéﬁgsgcst@e | ess
t han 500 bglew. Thenghwetsa reaeiiementpparti¢uddrly préfemedotftoragegibsarbens aembers @fill have

hydr ogel - f or mi n orbent pol r.p ihcles i ined as i he particle

o 56 e e SO R B 30 et ool e e PRy B o F 1
sanpl e byaboat ¢bfg/lwidnd nmvameefarapigrat leadt abaik 8 @/g/tes Typibally, thh effenios upmici rate Si ze
and one-hal f,.0f t S le wi.ll have_.a rticle size_greater, than the mass
e an- 51 Be00em.pilF o AR e e b8 35 WPBE mofi TRBHROEH AR PRy 12

cumul at i vg/giiesgmopearygiedily fioim dbbet §x3abiut 1 Bg/gARP! € retai ned on or passed

t hrough a giveqn, sieve size opening is plotted versus sieve, size opening on
pr obabi 1ty paihls fecbpyminithyry carlisay P fqﬁ?%cmggesr?éfdwmﬂﬁaﬁ? ffel e si ze
when the SQ¥oEmMSHenibrd6f SRS TesBRtlinFeRtibE IO Mdmbés Wik akbZfefefaBl| Bdug net U. S. A
Standard Testing Sieve. These nethods for determnin partl_c1 e sizes of the
hydr ogel - ResEsHRTHY, hae  caritiary prsptjaneabsqskant papreity afpero head; pressurg écordt B inn U, S,
Patent 5, {§§ baéﬁ@ry(s%tfémt)%ff aflkast abouf P35, STAdRRRF %:Zﬁne&&%éﬁ, tﬁ?h&grl}eﬁt

i ncorporated Dby reference. 6 SEPTEMBER 2002 WO 99/4718 CT/1B99/ 00405
-15 For paembers exill gonduprgntlyy exhiliit thei mgpicet) 2/g yptake proatylest sweisudtioh Heightshe

toi [ t icl il ' ' t 1
Do about  5aE ovet el chcERpll! ererslEl Bope XosbBauTpbhoel G e G001
medi an pambtecdfahe follewing Ipropgriaer @) 4 yapliliary sopprionabsoiberOcdpacitylad atheibOSr 35m nor e

ferably f bout t 1000 d f ly f
Cheus S0t st S SHi b o BrB Lt RorenBbL BAGke R T
40- 60% or gl Qat Mbre pbéfex’dﬁ%' Qhﬁ%rstb abouby6! g@ﬁﬁm hére PrefctatilP S0k BbouP 2] ¥/FBindar €

ne e

utilized rn the absorben ers of t present invention, still other

proper t i edtilbmorepeeterahly atjeast abou 35 a8 (i capiblany speptienabsorbept sapasityit deighent s,

t he mat erj f i j )
batent Nott 10 BV u)RKPAEE B (FRefibfla) IR BOABGYE nithe PERRIUPReatl,
No. 5, 599138/, stillswore prefeedbly at leagt@baut 10 gigostidimaore piefesdbly atidast ablowt 2l giguansl of

each of Leh is ipc or at b eference herein. 2. t.hods fao Ki ne
The basi cHlp Bt meRrihi Gt B 8 ek 66 graepias Smuon sbiessaf poacty A
convent i OReifhtBRMO®Em of MNédsPdbodt We/Ppréferably dt Ris? BIRUE6T g, mtire PreRFdblY} dtJedshese
polymers are described in U S. Relssue Patent 32,649 (Brandt et al.

i ssued Apfhaut §g/g, stilhmora preferablyras inastpbewcl 2wy stitt morRreiombly attleasy abput ? Tsued

May 19, 1937 . i : j

Novenber , aﬁdggg@,ﬁéfgmg%ébmihé %{;@g"‘?%i%é’ggjj gt% gdd'% g?rgéoéfd é’ rsl‘%:ﬂée.'}t %?ﬂg?iebr red

met hods f etra heightiofi (A0t dmeofm ddast ahgut doys Ipréferably aglembalont e ofe, moteypraferably et t hose

i nvol vi ng aqueous sol ution or other solution polynerization nethods. As
described in the above-referenced U S. Patent Reissue 32,649, aqueous

sol ution polynerization involves the use of an agueous reaction mxture to
carry out polynerization. The aqueous reaction m xture is then subjected to
pol yneri zation conditions which are sufficient to produce in the m xture,
substantially water-insoluble, slightly network crosslinked polyner. The.

o N N - N M 1



6 SEPTEMBER 2002 WD 99/ 47184 PCT/1B99/0040 -16 4, 625,001. The ngtiy@ikMBER 2002
crosslinking agent will generally be present in the aqueous reactioi )

m xture in an anount of from about 0.001 nole percent to about 5 nole
percent ba¥@d%4t8¢he total noles of nononer present in the BGU/ERPIHOMNR xt ure
(about 0.01 to about 20 parts by weight based on 100 parts by wei ght of the
mononer). An optional conponent of tté& aqueous reaction mxture conprises a
free radical initiator including, for exanple, peroxygen conpounds such a:
sodi um potassium and annnniun%ggrsulfates, caprylyl peroxide, benzoyl

per oxi de, leastabedie/s stilbruptepreferahiyat leaastcabeis P @/g. a&ls moregreferably apleasyjabour

di per phth , royl r i p. . Sadl

per car bonat &6 ng S aRY pRaaly BREENERRL D YL (TanreAes Hrftioncfeutid
reacti on n#patiora acheight o520Q em of at ileastsabouin3 gigi dieferably: atoleastrebait 4i gig | mate ng
esters of j t Ldk e functi | .0up- cont ai ni ng
monomer s, BiETELR TS uudiaR MR pR o bR e S W Pl A
f unct i onaldastiabsut &t g/gldnd st emoecpreferably at fsastiabsut 20 gigure i s subj ected to
pol yneri zation conditions which arc sufficient to produce jn the m xture

substantial l'y \'/!b?'@r@'\"wg'bf‘%‘l:te?wfﬁﬁf ahsarpsnt membersete i yREFSERfe v P ricry be
absor bent chdraceizéd/intErmAQF exifibiBiag 'a'rélktﬂfigpmhb/ BB0bencl A CY TRdrdafidl feRired
conditions are also discussed in nore detail in the three above-referenced
patents. ®u#st"cprillaryrabsorption efficieaeyd) et vaniugbgights, relstive fe Brevpateriaks Fapacitytaher mal
activatio | I | ' b about
100C, nnrgertﬁ?'g%girrgsgﬁ) fC %@% ggﬁﬁ%&ggfi‘g gg'? {ng%@ﬁ %‘gﬁ?/'{n%ér? ztgétjl on glgzrﬁghi ons
under whi dividiigethe gagilary snamotabsarberit xeapacy iof theamaterdal e that givem heighti bycthede,

d

for exanple.,subjgctin he r i i xiure . portions thereof, to any
convent i oRTL RS g Eare SRl or R alfsFoblcBarg BadRimee, By b Bl b

el ect r oni aspect] the ahsbrbesttmenibeevil Cliave arapiltiry sorpesh abbdrbent adpaciel dt @érd Atipme ]
conventi onal I ization techniques.,.The acid fupctiopnal_ gr of the
Pyt ogel - AL gthELHP e an SR 20 4 o mersaiian Eatand AU RE AL w1 o
are al so piosf méfefably abewtie0ad/E,Z4nd . capifibrlyabbdrpt@dni ¥ficiGR ab@ height dredoutofid any
conventional manner that results in at |east about 25 mole percent, and
mor e pr ef &RHADYULSY, rriarably, 8 teass @bos|40%4, 8HIE BYRe Proferaplycat depstcaboniiipreand
utilized t@y ke PrérBabRQAt AR AbORI70%. An! afolEiRpdt MePdbBbrBéht TRAMEEW M Habah are
neutralized with a salt-formng cation. Such salt-formng rations include,
for exanpkepillagy rarptionabsqsbent capapihatzero height of ateastrbawnire/gnreferablymt least a:

di scussed j her b - ) i nt
32 a0, - gt 2 ey Bt Blably i Qe atOME g BhE R, Rk 3Pl G

hydr ogel - ot arcapiflaapatsoiption efficlenereat ieight nfifGon f etleast abapt 400%aprafeobly at

sol ution pOLYJKEL S8t | At B2 SEeTSantl ar hhaeUedh 792 Sl fin ' fork Hrdibail e fehS

pol ymeri zati on procéss using nu -phase pol yrmeri zati on processi ng

t echni queabat B%a<In stilk as@hernasp&it,Othe pabsorbant infemitieo Wwilb rhaven u evapitlaryuspeiosi on

| i zafi d _ln. the,i i | i zatj
ovorse. < abisaal EAvag ghre Jeieht or of JGRGEhedt 15 e rrfbfcabott el B er
2002 WO 9Plefetdtitytatidud 40 S8 DMK preferhibly abS &b igh) aktl X édpilRnPsbs6tptia dfficiehchef or e

i s suspended in the formof tiny droplets in a matrix of a

wat er - i migstheight of 3em of af lgash pleous §0%cpreferablyrat Jeastabeyt TRy stilk morerpsefprably| t ant
par ti cl s y0ladh RO8IA ahOLl Mok IEAEDIG 1cRRLUTREMAT © general |y spherical in
shape. Inverse suspernsion polynerization procedures are described in
greater detail InandtheBasgest, preferredsidragtOdbs¢rbbu ynpenstiers afttha prejent inysutiod willl y 20,

1982, U. S, Patent. 06, 05 Fl esher .et  al . i gsue rch. 1985  and
U5 pat ohpvet bively Biuhimifym sbgerotion eleh it i ed ¥ eRbanh? e Yy g 'C
are incor phtber tasoy cagififry adftion AbEdrBER capaeits |thdlkik 159%0bf theecapillaiyl sdrptionf or med
polymers is a preferred process for obtal ni ngl_ hydr ogel - f or m ng absor hent
pol yner s Hgm?gt ¢apacityjay O qm height. phay tis; regard nueterged) storagecgbserbentymembers will

per f or man i el i ; L | PMity
(TSEC) A GOl BB McbriEh Capack s HoifltOr & e Wpodt IS £ PRI M

i nvent i on leaBuabouti2D @/g; morerpréferablytad teastiabout 40 g/fgyand qostpreferably abaut 60 gigsandnki ng
of hydrogel -form ng.absorbent pol ynerg_.accordi ng.tpo, th resent. i nvention
o sor Syl phsosbuadh B oF e ok YOt 35 B Byt iFtetblveat a8 By
1985; publmdvé préfdrsbly aPlehst @Béit B0 o) OstiILAGR préfekably 4 Mdast #bebt 66 bAdstiicineker 1,
| 992, published PC‘Iy application W90/08789 (Tai), published August 9, 1990;
publ i shed PCT application W93/ 05080 (Stanley), published March 18, 1993;
U S. Patent 4,824,901 (Al exander), issued April 25, 1989; U S. Patent
4,789, 861 (Johnson), issued January 17, 1989; U S. Patent 4,587, 308
(Makita), issued May 6, 1986; U.S. Patent 4,734,478 {Tsubakinoto)) issued
March 29, 1988; U. S. Patent 5,164,459 (Kinmura et al.), issued Novenber 17,

Y. o, " o A PN NIN s S P~ 1



6 SEPTEMBER 2002 WO 99/47184 _18_ PCTI 1B99/ 0040 procedures can @lssoTiMseR 2002
used. The dewatered mass of polynmer can then be chopped ¢ pulverized to
formsubstantially dry particles of the hydrogel -form ng absorbent polyner.
B. H ~~h Swoegrasfrea Materials In addition to the osnotic miysmoderavs (f or
exanpl e, hydrogel -form ng absorber polyners), the storage absorbent nenbers
of the present invention conprise a-h-gh surface are material. It is this
hi gh surface area material that provides, either itself or in conbination
wit the hydroget-form ng absorbent polyner, the nenbers with high capillary
sorpti on pisfesabbest leaspatout 100 ds, silisners pederhlsly @i asthabgit 1830rdng ead atosestill
materials are %esglrigled at J(O ast in one regent in terns of their capillary
sorption RRErHEAR!Y atlpatatoyt 0E®sur ed wit hout hydrogel -formin pol ymer or
any other optional material contained in the actual storage absorbent
menber, SHL aSo et dfalse High BadtdE S tAbsorbéng Membkds 1S recogni zed t hat

mat eri al s having high surface area may have uptake capacities at very high
suction hei ght as (Ricgted 286, GEBFagh aBHIRSent mdibeds 6 the Prebéi® ifViefibonSidpAse ar ea
materials to provide one or both of the following functions: i) a capillar
pat hway offt Psmpic @bsosbenty for sxrpnle @ hydregalierming abserhens pojyimer,and jat highharface

absor bent o 2Rk hat Rttt WrdnSpd 6t AP RuREd AE Berhb R aniBbE] RepredlRiRe
described in terns of thelr surface area per weigt or volune, applicants
her ei n al meterials jusefilyinyprepaciapithd storage absorbenh membens dfnthe ugsanti inyention desscri b
the high SULLRGS20ER BRI '@hil%%ﬁ%t’%g SR LhAL %’ts %%Pfaé Qe RS B{ebﬁé‘ége
capacity s a performanc paraneter KAt generaF y Wl [~ provi de the

absor bent membéretyydageltfbrenipy elservent polynndrs ace prefedred hAs aogh, shese natecibls are
capabilities.tq.proyjde inproved absorbent articles. It will be recognized
t he certaij"r?crl’ll?eal‘fpgqﬁ"r‘ff ace area materials) e.g. glass microfibers, wll

t hensel ves not exhi bi particul ar Eli h capillary sorption absorbent
capacity at a®tl ﬁ&—%ﬂsﬁ'@@md 5£0 § I5hi gl heights (e.g., 100 cm and
hi gher). Nonet hel ess, such materials nmay provide the desire. capillary
pat hway of |i qui d-to%—a@ﬂ%&—'l'c 19% or mi ng absor bent pol ymer or ot her
osnoti ~ absorhent to provide the requisite, capjllary sorption apsorbent
capacities, eVBRSGRETHpYUPIny Mmembers QF the gregE inve BRFEEAMY GRPRR ahlers gne
hydr ogel - hpdrégeRthriifley BRbrbehit PbRyfer QRRB! feferRS &) € Nhydréyy-formim ipdlymeaYi Ny
sufficient capillary sorption absorbent capacity when used a conbi nation
wi th the Rydrescldorming nelymersuselyl ndbe prpssplipysntion ingludet vasishinfiwatestinsalublent wi | |
b useful j 3 TRINS ; qd n ' In this
regard, thﬁel ‘{Agér%%%%bg‘%ﬁlsur a‘{ca ﬁg‘% ga mat g‘?iléa}?q'&lkrag?ﬁs?? galggﬁyy‘%g:hg??%?l t hat
itsel f (i feemingepolymesssare wll knowroin the g apd amt ofctheso suntdyiats are usefirlyin drerhigh
opti onal i al.. orbent nenber) exhibit one
or nore o Elﬁ‘@ glgﬁ“fngﬂ\%oﬁgﬁggl%?%%ﬁ%é’tre%??%ﬁengi lz'orbent capacities: (1) A
capi |l I ary sor plydogelshadng abdorteap polytgrsomatatiall awes talsabmutmddlyIrgfersdd ® 8uct i on
hei ght of ,,100 cm..ref erabl t J,east .agbou,3 g/ till nore.preferably at
| east abmﬂygff’c&lﬁgé‘js’ aft gl{pf#mﬂgp{e ﬂ?‘@f'é? Ao yugt gf:lgées tpoé'ﬁ%ﬁﬁ{‘arggsg ep gs 6
SEPTF:\/BEPcQG&@mWEQJBA{Z%b KardthyBLONEEs D ind- hydr&%ﬁobfﬁidghmoat ndfibhic lr;;pe(I 1) A
i ti t i t j ght 35 t t
Sbout 5 R BrRoDRIAE RGO, b GRTe BRes PEbes PRRTPYLPYEey
about 12 gAgvin{il hérphdlinfor®)! tlnhW)Q-&i%ﬂ&laﬁl'ihoﬂﬂ?%lbﬂm-dféﬁ@ﬁﬁiiﬁd{m?ﬁvl gerigteght  of
50 cmof at |east about 4 g/g, preferably at |east about 7 g, nore
pr ef er abl gndamethacrylates rod theorespegtive( quaiernany: salés theseof. skyipjselly rhydteselrfouming
capacity soﬁ)elr{'le%cy%g reeofxseélg(?n il p?%sglgttsi{l\l/e%g%% {\Q%Oa;}\él&ipg%i?{l ?P:In%n%’, %Hc oxﬂi | east

about 2 g/g, nor erabl’y at nore’prefrerably at
IheasE1 ab](c)gtouﬁs, Gl ?sosfulf()flnl) aéidpazgi inofer wp}wll)pbdrbn;xyabwlopd)eﬁkzlmﬁmcﬁ %(yymttrs a /

ei ght of 200 cm of  at, | east about, , prefera at. | east about. 2 g/g,
nmore pref é‘?'??glef“a‘{se P%rsegf@ﬂe ﬁ‘f"sgwj))"é ,ageslg?p‘quefWE} %"qﬂ%:ﬂ'fzél?‘ﬁ’b‘f'ﬁa%m&e’ﬁ"gf about
S gl g. I neitfnRgRmbAES! )Thhﬁ_esuﬁl{ HonSHES fcfude "t oRBAIBAIly2dnsitutatedRidS iaRd OUS

(hereafter referred to as "high surface area fibers") in character, so as

t o provi danhydtfifdsitha sontain atoleast phe cankonto carben olaBric dontile braad. Mlerp spegifically,

hydr ogel - 1 or, t [ O A J ept. .

Al ternati vtthé;“{agﬂ'gg? ncagebgasre e?égé IHE?T y&%@‘é‘{lg& r@%&%@f?@%{rlg F #%%s ﬁ'l‘dgﬁc‘%ur face
area mat eanlaidritds| dlefiticatly uasaturated bdifdalic deidd)y and mikiuces pldrgafe rAscindicatod dbbe; eaf t er
referred to as "high surface area polyneric foans" or nore generally as
"polynmeric foans"). These materials are described in detail below. 1. Hieh
Surface Area Fibers H gh surface area fibers useful in the present

i nvention include those that are naturally occurring (nodified or

unnodi fied), as well as synthetically nmade fibers. The high surface area
fibers have surface areas nuch greater than fibers typically used in

o o o o - B N o e
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and net hods for providing hydrophilic character to natural! hydrophobic
fibers are well known. H gh surface area fibers useful herein will have
capil l ary ¥&Wi4@H4specific surface area in the sane range a$CTABIIHG4neric
foans described bel ow. Typically, however, high surfac area fibers are
characterized in terns of BET surfacel2area. Hi gh surface area fibers usefu
herein include glass mcrofibers such as, for exanpte gl ass wool avail able
from Evanite Fiber Corp. (Corvallis, ). d ass microfibers useful herei~

wi Ll typi Sgl najure 9f shes hsﬂ&gehfoanesabgorwt Re}ymapisenct Keificahiothe mengepnef thor e
typically Pre@am %no NorhefeS, ﬂmufec nof I8 ophidf fgoawc%m@ﬁmmw anadrgg
surface areas o | east aboUt n2/ g pref rab | east about /9.
Typi cal | y,thetmefomeel@ra&teelancufof @easssemﬁmmﬁe'mbérms dwnlokurbéxaf fotlowsadeseribe? nP/ g

t o about / [ t for e thos~
avai | abl e ECrf%%fj r?fRﬂ% %ﬁﬁ% a%& tgo@i'gﬁsymﬁé{'%ﬁggl as%sefpf%’ 'S' 5 a‘ﬁﬁidc'}??hﬁve a
nomi nal lrbﬁpdteﬂlmﬂmltaﬁénsahdmt‘ tﬁby&naaty ifidieasecthe bmgﬁess%xcuh@cfhabee@nbcauema

cal cul at ed SLLI‘faCi‘f area of about 3. np/ Anot her type of high surface area
fibers usapsroe mer Apt over;the pasy ssyqse] YEP| ul ose acetat fibers. These fibers

(referred to hRhRindnaAsid MdnBmelsTad aﬁ@“@ uﬁlu@éﬂ %Hﬁflf‘ﬁ?m%??rﬁmfn@ ﬁatﬁrgﬁnhg

cel lul ose-derived fibers conmonly enployed in the absorbent article art.
Such fi br &eshydengel-foaning absagiient, pplymensdiereindj Syehnen-gcid guanometszpan titedide, foarticl e
Si z€ wi dt Qﬁiﬂ@)lé iR \gﬁérl-s%lui)rewg?u& snﬁle%stcr?rgﬁﬂg ﬁd %ﬂalnlxgﬁ\%ﬁorﬁérg Wll
typically a surface area o epresentative

usef ul asas monbmefs thatrchatein my earbomylie or ahlﬁrmiweawed grompe ataslhi Opbibml fnotomldHoec hst

Cel anes IR cel l a e Fibre or a detail ed
di scussi gﬁ] of %rggzrgets |'%r?1dchl'd\la}'°'%%f re" a"ﬁ@%l‘h%a losige yRep ggiﬂ‘ﬁdonﬁ{agrﬁ%ss f or
their pr eparbmylhormds:neulfdﬁed wa Gsta'sAE}@lt‘c&'ngrEU[hr ahme-gébuﬁt Rfind grbepi Medlp Wth
Hi gh Surface Area" Tapppi Tour n % 1988, 237; and

U S. PatefPPURb. qya%%fymm?eﬂaeﬁ&rsret Saffy) erouRs, dw Y1 £§OUEigh a fihose

di scl osur gerdfed Fm stpfendVRbRdindr® TREOARPAH @Enders @é Vel RkaSwiRaRtifls afdare
addition to these fibers, the skilled artisan w || reccl)qqnl ze that other

fibers weflesHbsfhin gregtr dotpib ofop xayplarin Yrly Paentrhif6:663  Masudsr &\l deissiedh
surface a'F@lﬁwfrk‘Qﬁr ®78, %d §#r8. shpatemra @Qﬁif@\?&i&hhdﬁsé&@%&n{b@ﬁb %7, Béth
nodi fi ed to achi eve high surface areas required by th~ present i nvention
are di scl e&thhnrewosrpomdetmreﬁmce 599, 335, supra (see especially col ums

21 24.) Regar gilgﬁlﬁca(ﬂg {uﬂ u Eﬁg&gﬁ/h& r11%1dh hrgh %H&)Ie"ﬂg Cacfll E}i%e En%nb“léljs i zed)

the fibers an rmtlcasor ete matérials prior to
conbi nat i includdghe sarplidanidsi typified by taenylit deid disdf, atiethreais atidaethtdrbdicrvicgh osurface

area fi berl?lo%gcryhpgcxg Stm:)yahoacry ;\‘S:Oarc%eﬁit thylacry?f'%cat:lld @ro hic acid), a-phenylacrylic

acid, B-acryloxypropionic acid, sorbic acid, o-chlorosorbic acid, angelic acid, cinnamic acid, p-

chlorocinnamic acid, @-sterylacrylic acid, itaconic acid, citroconic acid, mesaconic acid,
glutaconic acid, aconitic acid, maleic acid, fumaric acid, tricarboxyethylene and maleic acid
anhydride.

Olefinically unsaturated sulfonic acid monomers include aliphatic or aromatic vinyl
sulfonic acids such as vinylsulfonic acid, allyl sulfonic acid, vinyl toluene sulfonic acid and
styrene sulfonic acid; acrylic and methacrylic sulfonic acid such as sulfoethyl acrylate,
sulfoethyl methacrylate, sulfopropyl acrylate, sulfopropyl methacrylate, 2-hydroxy-3-
methacryloxypropyl sulfonic acid and 2-acrylamide-2-methylpropane sulfonic acid.

Preferred hydrogel-forming absorbent polymers for use in the present invention contain
carboxy groups. These polymers include hydrolyzed starch-acrylonitrile graft copolymers,
partially neutralized hydrolyzed starch-acrylonitrile graft copolymers, starch-acrylic acid graft
copolymers, partially neutralized starch-acrylic acid graft copolymers, saponified vinyl acetate-



6 SEPT' F, MBER 2002 WD 991 47184 PCT/1B99/0040: -2 | prior to being conbined
to formthe storage absorbent nmenber. In other words, the higt SUsEPERBE 2002
fibers are not formed subsequent to mixing with the osnotic absorbent (e.g.
hydr ogel - f orm ng absorbent polyner), nor is the osnotic absorbent forned
after com¥Q4¥#08B4 with the high surface area fibers. Combi nPEHIRIV/ON4NS -

di screte respective conponents ensures than the high surface area fibers

wi || have the desired norphol ogy and13mmore inportantly, the desired surface
area. 2. Hi gh Surface Area Polymeric Foans The high surface area polyneric
foans useful herein are described in some respects belowin terns of their
physi cal asfdipesten eopolymersnisalselyzedasrtenitileosr acrdamide eepolymerse slightly netsvork

necessar . ' ' jNsaf.ar as a
Foam i o (sEeRel belafhed By Yeiirdpbife bk BGEy ndliieed BOPTHBSRET 2
sheet, plmd istightlyprebperk teyosslinked rpoiymrers ofpirtialyeneutratictd giobydoylic ntid. Sthest f oam
(i.e., pripr to farmn rticul ates) ere.the foamis forned.in situ

it o par 0Bt 2o st ARG, el B R the R 5 AT B b QS moR Gty oam
(i n ter mpolymetsheBXaiples 0O UHRES pélin@Br ma@lils SteZdisclodédin' BISI PaterR 13666)1,8¢51U.8€
formed into sheets for the pu such neasurenents. (a) General

rpose_of makin h
Pol yrrer i Eateptfh76:643. 446 Fatent ﬂr@ggﬁﬁy-&?ﬂwﬁlﬁg@f%& ad {UPatent 484428.usef ul in
t he high [ td t ; :
ivent Pon. ar AR pletetal gohfings k@A FotoBloD TR THE 1 aeck iR BRGIEn
obt ai ned pblymgts| aymrslightly mgtwerk cxgisslinkedepolyiners lofi partiolist neutiatizedipolyecrylicsacids, such
as those ILb | at’ 387, ..Pat ent .
5, 650, 22 Qﬁ’&gﬁ{% r‘ﬁ’ﬁé*%‘{*."%u 5°}°F2'y 'ﬁ‘?%f@?"r"eag'yp?f"yﬁ@ﬁg?p ﬁ’b’éji“ “é’?%ﬁe&g&&%ﬁ’éd in
more det eémprisa foum peautishgo WbBit 546, cpreferablyl aboatt 759, @mtralived NbightGOf@WErk4 29,

filed March,13 . 1998 T.. A DesMarais titled "H SUCTI POLYMERI C FOAM
MATER! AL%"’”{‘\B%& &?’?e"”%ﬁd e P8§”—\%% %rma%ﬁ%%&@ﬁ?l X%M(’j’glafﬂgﬂw §g 5

No. 09/ 4#itderd Qhe fpolymdr Mabisedntially wheddnsotube. ad, ibgalpdetedninds @b .abidrptived )

" ABSORSEt ~I T. MATERI ALS \FOR. DI STRI BUTNG AQUEQUS L] QUJI DS" (P& Case, 7051 ),
the di scPHetiPea} °’%§'§8‘§""6f"°m?e&f’°l“‘§“ﬁ %gg‘ﬁ%éﬁ %&V&P&?'&W&M‘

(Spfpi fitpolp-ha%.ewogsbsésqa.nﬁe_ A éd_e.wgd;]damidgmles&qmgmc{%%b tjgﬁcial ha?mléfélmaﬁmin@gf
applications ar escribed in the Exanpl es section bel ow ol yneric foans
usef ul hageats ’&’ﬁ%@&'ﬁ%?’@ﬁ“ﬁﬂ'éu%l”&tﬂ“\ﬁem?ﬁ%en-cel | ed. This neans nany
of the indivi ¢t ®6!hydrdpbl-fotMingO abBoreit pblyhheP S tpreferlaBlyl SOBRE Rygeatilen W th
adjoining cells. The cells in such relatively open-celled foamstructures
have i nt WP"(?P%% mitues plgrolyRers gamalsle used 44 “‘ﬁrpéﬂsf‘ﬁr"g@"%@hewp&eth
ready |i gishngted 6ﬁ&°télﬁ£crflfc%d3€t‘ﬂﬁ%gcl‘)?ﬁ&smsl 01§ netWok ¢rDsslifk@d hoghes ofuct ur e.
6 SEPTEMBER 2002 WD 99147184 - 22 /1 B99/ 0040° These rel ativel y open-cell ed
f oam st r pastiallyasutgglized pplypsrydicagidican be used in the presentigventighacter with t he

i ndi vi dual ce | ' $,ng it : I el three
di mensi onal | yiiﬁfhgﬁ?ﬁglgfo\j\ﬂg%g% e gﬁ@#ﬁéﬁ?ﬁ?%ﬂ%%ﬁ%?‘?al rrgE(iq'ng up

t hese brexehange comppsition qomprising a cation-exchange h -forming absospnpprdymer@nd t he

present ] | I ﬁ'ﬁ i i ] VL - about
80% of t e\ﬁgig{':eg&lm t%ﬁ#’%eg% S r%gﬁsure Fna a?'eagmlle“gxsg?w&ﬁﬁ’!ﬁ S ée in
| i qui d cenmpositionst are ndesértbled cih, legast).SoPatead Applicatiorc Setial Non @0031568nfiled bei ng

Che t oarebtsny pI3PE LR Rt al (PAfCRRe 844, W Kb ERbety PR oMoy ™
st r uct ur BAVIRG BlIGIPSorTRON CArNOPIES UNBEROAN AerTED PHESSUREY) RIS, IPatéat X pplicatibmct ant s

left in the foamstructure after polgmarization

, .or by selected
. post - pol S&Fel Nos 09/003.905x filed Jausane fit 1995 8d 09130321 ofiled Aygyst Be'(?%gy Bartler . The
extent tg 3}[{’?&6 CaSR976 B\ d/ EFI6RC- éé‘)%ﬁi | %@%?@LM ConPoshichsAgTRific | T 1 ed

by the "adhesion tension” val ue en In contact wth an
absor babaRPTIONICAPAGUIY ANDTHISHEILHB iPERMEABIGITY 'UNDER iADi ARPEIED\PRESSUBE) USms can

Dost 1 1 AT ApRtiaBid SEE o, HokiDs. bk, tukl by 2108 astE g ok (BB,
di Mensi ag997 ankitled2PABSORBENTS POLYMER ©RREOEITIONS HAVIRG HI0® SOREHION CArRerPeSduUr e i s
described in greater detail in the Test Methods section of U S. Patent

5, 387, 20NDERAAN APELIER: PRESSURE AND AMBRQMED! INTEGRITY IN THE SWOLLENSTATE b andy| s i n
the pre twlvent i I ‘ ' aY n adhes} t ensi on
val ue ofsﬁ ? ?%%Q%tbgé't&bzgzﬁ (I)sg’g%bghﬁ{ e&@gﬁﬁ@f%ﬁ%w&?e@ﬁam y fr P%%bout 20
t 0 aboutCdsé7452neitled ABSORBERT POLYMERICONMPOSTIONS HAVING HSGH SORPTIONCUPAGITIES €t i C
urine having a surface tension of 65 f 5 dyneslcm The polyneric foans
useful herein are preferably prepared in the formof collapsed




(i.e., unexpended), polyneric foans that, upon contact w th aqueQi$TeMeER 2002
| i qui ds, absorb such |iquids and expand when the anount absorbed |owers the
conbi ned capillary pressure plus confining pressure to bel ow the expansion
pressure (dWesvrarisad bel ow) of the foam These col | apsed pol paeaBw/obaans are
usual | y obtained by expressing the water phase fromthe pol ynerized H PE
foam t hrough conpressive forces, andfie+r thermal drying and/ or vacuum

dewat eri ng. After conpression, and/or thermal drying/vacuum dewateri ng,

t hese polyneric foans are in a collapsed, or unexpended state. The cellul ar
st ruct ur eUYDER ANGRPBIEBIRRESSURE )¢ tiel digpinsure Hif RECH ofawhith dminvdrperateddibrein bias been
expressed e?é/eccgrrpresm on is shown in the photom crograph of Figs. 3 and 4

of U S. P&tent No. 5,650,222, discussed above. As shown in these fi gures,

t he cel |l ul ar strhuhydw@l-ﬁcfnniﬂgabfmm IpSlydthtl@éﬂlEﬂ the pfesnt aivhmmwmam heapar ed

to the expanded RI PE foagn struct.ures sho(\{m é}g ?. EPTE% R 2002 WO
091 47184 PEerFaBe InYPUPHRPIAIEY. YaYine pyer A pide rongs 61 rielymess “c?ar?eaﬁ‘ P seen

in Figs. &fpdificiés @ht ddIRot' hAvPa RaEekio of Rfealéel diﬁne&ionpt@rsﬁﬁllés@ﬁmfen@ihﬁi‘éé in the
col | apsed foam structure have been flattened or elongated. (It is noted

that the £@AMHES dulyewleats, inerpaiticle apgregaigseinterpariicls grosshiaked 488F%Pte&sanéltb%ussed
bel ow, wh ‘ﬁ‘ﬁz f i

enbodi man'ltd(é3 hg)@%ﬁé lnWl ﬁhgﬁﬁﬁé}%ar e?S(’:E HJa gﬁiﬁﬁkpﬁuget&ce €i'gl{hftagucture
of anot heformidgEabdmbpnIemblmramC@i alsp tcsmpvis,camdmdesswah elWLlswelsubf bmf er Imadrs

depicted | s_3.and 4 herein aratlon of, thi i cylar foam
and rel at %(gi a‘a?sefocﬁeeé%'?‘ll%gaw?'neé? cai Erﬁg Wffl %‘ée ?mtdﬁrlsoﬂ' ht %ingll"? hese
very hi ghccﬁwcfn&neuaheant&mmnaye @hybixaily adiids chanianryasdeta&ulm arfoansuplerrd't ng

U. S. Patent licati.on Serial No. 09/042,6 42 d March 13,.1998 by T.

A. DesNar ‘Eﬁeé‘Aﬁ{‘)’ﬁ?'Ja"‘“Pﬁ %ﬁéﬂ‘wqﬂbﬁ%}éhf‘@ ERE&"“ F‘gé“’éai’é"e 7052)
and co- peﬂ&|r5g.|yp@s,£n§§ypgmﬁppl ication Seri al No 091 042, 418 filed March
13, 1998 by T. A DeshMarais et al. titled" ABSCRBENT MATERI ALS FOR

DI STRI BUTI NG ABEbydrogs!dpgming ab@&t@nmglémmm bet epsengially: nea-peroup(icoadh of
which is inWlPWoﬁEﬁ@rﬁ%es@Jsﬁhﬁﬂ%e Qrpg;ani Fol | owi ng conpressi on and/ or
thermal drying/vacuum dewaterin e col I'apsed pol yneric foam may reexpand
when wetted w For mqmém desoqmdjstVSmapmlegmgs yefined @s theglimension dstefroinnd

r emai n in I e f; s of
e, o, gy deke ok RRL . TRl HOCRRNEZE w8y el 4 OO BEALIET

f oans to TMgISquthhﬂs}O m:trbrameuhgu(e@gpmaéw &tSantics Alaniael Slemdhbstgoatim)due to

capillary. forgc and in.particul ar,,the ca I ressures deve

SoPhi e his PhiRe B R e T PRrdiRP i p RS RGP RERTRE, ¢
the pr essmr(?mhnfnf Gpenliigh _ahdhmé@ﬁsd biea sleve with 1500 lfmciresu]tc epefr:;a@e(aw,em @B US, f
curvature_o ni scus Wthin t narr.ow confi nes qf the res_jin oam
[ See Chat Beff§seitemalg3igyefassignatio W?‘&’%%‘Pg'ﬁ& a W‘T@éﬁh‘%" "\5‘&31tl t}?9/

1985, p. ghy hndd 5@&1&@.&%&%&@&@@@%@&& kwm#on%yd.ﬁga/.y@ﬁ.ummmwsl ng to
a practi cabl’e extent, these polyneric foans have residual water that

i ncl udes 8t lesy ﬁen g em ofhe Rasy mediam partice size Py gixen W!Peofﬁygmglcfemles

hydr at ed ;1&?-@ rsarﬁ;h thin
t he foam §L?Fhl S resi du i\%g:?té agd;?ssﬁégmﬁ{:}kt%g e gsal tg?{ Pagﬂbdé\dlil eved
to exert vap bdsiarie. ,pqnsstetfro@shecmmhebyrwmttwmgam pvapde@iw lsssnthan thgonass e.

Col | apsed J merl f, the i tion VRN oSl du wat er
cont ont 5. BRdink YBE afy SR ang Aol G b PUTOR s20aRR: B foifh s,

wei ght  of siké1e Af taidardrartictd-sizecsloting ﬁﬁhio& mﬁlh@dﬁ dlie durintatiof wéight fedita) ofathe 50%
relative humdity. Prefen~ed collapsed pol yneri¢ foans haye re5| dual wat er
cont ent's B?“'F‘Fé%ﬂ‘%lﬁ&!%m%’ Wrm&%mr%rwv\mﬁms'@fopsms s pigtted Merpys,sieve

par anet er [ RIARSh g

r epr esent gﬁ%h dpo ?igﬁlg?@ éﬁ”g&? %F’??yo{r’lsre re‘?v(\i/g%ﬁnﬁ agéslw ndé-?‘élbzgery

st at es of whesethe §D%%rmaass véloadass nmueSpﬁncsﬁmmElﬁelﬂm a\M;SQQStaild_azd Testing

PCTI | B99/ 0405 24 ha n,the te r se e very
strong bu Wl ITI};\ &S Eoflééf g""ﬁﬂ‘&i‘“ 5t %clleaf §/s B{rglne@#gg?ra%?g bg%ﬁ%‘ﬂ f oans
al so typi péllymygr bﬁlﬁeleﬁ a}eom;thbi d&ciibedr MCUBE Patet 5,061, 259 p(@oltiathnsétadl 9, ished
wetted w th aqueous |iqujds colder than the Tg of the polynmer after having
been st ar ©tabsr 19 9o Which isdacogposated bysefemnes- onged peri ods.  The desired

conbi nati on of mechani cal properties, specifically strength and resilience,
typically necessitates a fairly selective range of nononmer types and | evels
to achieve these desired properties.



For foams useful in the present invention, the Tg should be as kosm@fmerr 2002
possi ble, so long as the foam has acceptable strength at in-use )
tenperatures. Accordingly, nononmers are selected as nuch as possibl e that
provi de coM@s I ng honopol yners having |l ower Tg's. |t haBCHER99/0p496nd
that the chain length of the al kyl group on the acrylate and nethacryl ate
conononers can be | onger than would bé- predicted ftomthe Tg of the

honol ogous honopol ynmer series. Specifically, it has been found that the
honol ogous series of aléyl acrylate or methacryl ate homopol ymers have a

m ni num Tg at d&or hattieles efiydregelf fogning pbsorberit notpmerpysefiub it the present haventiani, rum Tg
of the co re . i I t f
about 12 RIS il gt R sk WERRbAE A EGFARD o, AR P BBIA 1 e
used in plabed 26fo shvet HIOR wm. aEheyrhass ewdiam dartielt kize will generslly bé from abowti2Dadi ity
IS current e enel (e . o« The a f.th I trangition region
of the polabér/ruérfg@gr{ﬂngl 'é?)‘leb'gr]etfe%rrgé'r fr%'ﬂteb%}m. Fé)&,“ %Moe?ﬁ%’? @ﬁii“g” rf’garegﬁ? $°r oad
as a functpreferably frommbewtd 00Itocaboutl806 uml ass transition regi on shape is
particularly rel]evan _wg‘ere the in-use tenperature (usually amhient or body
t enper at ur e) oﬁb 'i.'%%"é?é‘l" i %"_“‘éf’t"“étl'°“ﬁé"a$'%l’@°/ﬂ'@: BrERGT %‘}(&’ﬁ'ﬂh‘é)"f hydsegshder
transitio 'Tor!hﬁ&ﬂE Rorb@N piBALr £8 ulile® e kol IRt deA b prisehtSRvenBEDSHIRT UT €S.
Typically, if the transition is inconplete at the in-use tenperature, the
pol yrrer wiother prppeftigscaf therabsarbant polyefi rmay bgelevant. | Injsech| embodiments,| thematerials

Conver sel i r L4 beri GO t N , then
t he pol yrré}ayv&aﬁ J;hgxq:ﬁi EI tb'{ftggpr gka}'%covéfr%% gns’l g%ﬁ%r@é?’??é%@%@m@%éd with
aqueous | 11§26 wsGoldwmaroetail- g J.S.iPatensNol 655399 3B5, assued Babn#,r1997 th@oldmametchlt he
breadth of, t transiti i an. of nmer, to achi eve the desired
mechani calthep(ir}%;lnoélr"teioggaf:h %gvr‘{iégg sl";llc,opﬁofaulhgbyg%g 3°rerh§(rf that the Tg of the

pol yner be at | east a!aotﬂgdsqior%lﬂvxler than the in-use tenperature. (The Tg

and the wi dth of The gion are derived fromthe | oss tangent

2s” dosor i bad | e AYSRUTHEHEE SEETTDAI G, e TPt RO SopRo0ss) (b

Caoi | | ar v nfungiér OrypRaegidipréferitt processed\feraproiking thebe pbligéts St deddied@ L. S.
materials _in general have bheen described in ternms of their ca iIIarg%
sorption dBs8tDEArTcdpatt tPpranthet mlynisstit  qeR dPed ol Yrterhotent delitt- %83 ef ul
her ei N MY TsubfkimbE TdE VB s80R1ay\ Do O P84 7 drfddU BCPAckBUXLE 8 O 1TsuBakimbtd @t BE),
described.in terns of their capillary suction specific surface area

(her eaf t erfsspet Novemben2s, k36, atigpdayhich arq incogRasaipdiby refesasn i s a neasure of the
test-liqui d- a0GERsPhEthSds o fofm ik e satsicthgemgalf&mg fbs &aeﬂgbis’mtepwme a
particular foam per unit mass of "the bul kK foam nateri al ol'ymer structural
mat eri al pavedvirg pqugoyscsplutian or rathee solution padyiperizationy methedsi oAs desstibdd i Weir f ace
area is d ) i 1 f d i i e foam
and byt PG fdeafl.s, Btest Rl 1508 QoY soliif Elhdl iAo difes b T

t ot al anowfitn afueswd teactivn miisinee toroany datcholymetriagtioh o Aitre mqienms deadtion nfixtuexis ent

t hat such surfac articipates in.absorbency...For purposes of .

char act er i"A™ i’Fﬁ'&‘?f‘gaﬂﬁm 109 condrtions, ,‘V?'Egﬁg'i‘fgmﬁ‘gég@f o g‘e INEYS of the
foam in quebstdntially RdRRinsbIaklE, $lightly aevoikScrosslifiadt pofinter.l OThe Méxe Nofi gobmiepor at ed
in a storage absorbent nenber. The CSSSA of a foamis particularly rel evant
to whet herformsd %’QFHVﬁ?‘i""ﬁ‘?ﬁﬂﬁ'&é"ﬂpﬁ‘ét°rf8'thi“§1th§a|d‘&ﬁ1°f°F'ary suction for use in
preparing storgge ?&ééi%il@[‘tthé“%ﬁ&%@ s&fxti&nhﬁplPﬁﬁﬁﬁﬂén InfbYift fo?"bro&ﬁ'@lnﬁ the
because the capillary préssure developed wfhin the foamstructure is

pr opor t i orhatiroge)-forming ahspibeatipplymer comprisesthe prepasatinnrof aw aquaeusaeaction middNre i on,

he CSSSA .| : el i I d
e oo Bl B0 ol PRI R Gkt b AR HEER I e °L 0P
W t h aque@usup-dofitainity, méwmmenitiiay will isttn thaCbackbons'Uiofithe hydrbgelffarminglabserbény and

adhesion tepsion are constant, thjs neans that, as the CSSSA js i ncreased
(or decr eaPé’B’H}e,' 1o fje PEod¥ead; ofhie fopction Jpixtugg wﬂraensﬁﬁy FCOfEPHIsE 1aboty {93@&&? &y

i ncreases %t%%@ﬁ%ﬁ&aerprm&ic%as&mf !ﬁ@&q%ﬁ?%’i&%a%ixﬁﬂ@p&ﬁﬁ%@m
i nvention, by neasuring the anount of capillary uptake

SSA 1s determ ned
of a | ow ek sraselinkingragentquNetwoek grossliakingagénts wiefud in forming thei hydragela f oam
sanpl e of kno SS i sion i e LRL L O f . such a

pr ocedur e ‘?’6‘%‘“&@@8&%‘%@3’9 %3%?3%% @Ié 8‘%5%'??@8'1&%&%%&#53&@{" Slgrjet%?al“n'nt he
Test Met habls abewetreferencdd U.SS.ReRaiec Riterii, BFA9 2075, Ratent H,666,983) @ad (105 aPaeht by
reference. Any reasonable alternative nmethod for determ ning CSSSA can al so
be utilized. The col |l apsed polyneric foans of the present invention useful
as absorbents are those that have a CSSSA of at |east about 3 n2/g.
Typically, the CSSSA is in the range from about 3 to about 30 n2/g,
preferably fromabout 4 to about 17 nRlg, nost preferably fromabout 5 to
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(c) Capillary Pressures and Forces Wthin Foam Structure As di SgugpeteER 2002
above, for particularly preferred collapsible polyneric foans, in their
col | apsed state the capillary pressures devel oped within the foam structure
at | east eWOM/M47I8¢ forces exerted by the elastic recovery oPCHbgh9I004) of the
conpressed polyner. In other words, the capillary pressure necessary to
keep the coll apsed foamrelatively t#én is determ ned by the countervailing
force exerted by the conpressed polyneric foamas it tries to "spring
back." The el astic recovery tendency of polyneric foans can be estimated
from st r es280Pki Fheongiuerk prasstinking agent il gesgallydesdpressatin the equepnsersadiy! t o
about 196 olifefin 2h ainbihnt OF i 18bur 0P AT Perb bl FiAURAPs e beic: Bbod fh L ! ©
conpressed state until a relaxed Stress value 1S neasured. ernatively,
and for t hetalpuolged emnahertphasen irethe aquedusvrintur©fabout 90 1 ite hlboue 20 partsdg sveight ue i s

ti mted f t the polymeric foamin its col|apsed stat
when 10 cGReAch 107 e B HERRo! he thralien A oplignsy Smeoht of e bRt 199 o1 axed

stress valmifurexomprieah fres radieblanitistor includifg, forcexampR PG BePERTRUIR su a: t he
foam The exﬁ)ansi on pressure for col| apsed ll;;glyms_ri chf oans of the present
i nvent i on SPHUBRSEASSIWD, qF rEEQaE Reruifuss, cepryivEREOXidg begaoy LRarpxjde; hystivaebout 7
to about 4fgrokida.- cuﬁ\eﬂ@m?&&ﬁéioﬂé’eipfehw ®tyP digerphitataRs WeRiafyO buts pérb&izbdte t he
expansi on pressure of foams is set forth in the Test MethodS section of
U.S. Pat eripdigm 3gmacetary, sodigm pererbonateo pivk the lksgraEithey ontiond eqomipamentst ef the

property I 1.6 f oar ul N r nt
rvent i on usolfeitidl mbiint B 8 AALHRR il 23 Toddi R ook 4EeRoPBF"
"FAC"') i s ebsential omsdturated acitlicofunttiosdl groopicahtdising trhi@tomersu b Peer whintdaomeri ven

f oam sanpl e tV\a' |l abs rbl.i nto.its cﬂl L{l ar . st rﬂqlt ure per unit mass of solid
material iCAMPREE B SEPRYIGY Uons g fuastiopaifies Al i h 't he storage absor bent
rrEnbe[) s of therhpraqaﬁ}uts fréa&tlanttx)riiﬂﬁr,e Ishﬁbjb&t&ﬁﬁrﬁdtyrlﬁdiaﬁﬁonﬁh%ﬁﬂitd)g?awﬁbhaarﬁI’ge
absorbent capacity o rom about 30 to a t 100 L referably om about
30 to abodtitisiniyio eoducs, i e migpuren Substante] v HaEF-ipsopblee o ERE et abla e
procedur e hyflogdlEsriiip Bbsofbeht Slightl@ theBRFR T P6531iniead PP s Of Thé GofyRrepizAtfor

descri bed hereafter In the Test Methods section of U S Patent No.

5, 650, 222 .copditjonsare; also discysaed: iy mpjsoetail Bo ther threecabeyeresferanaed (pateats, Pwkferred
col | apsed RBpmeABkibe oRdihs 2nehlly ilVone AAtis (@I3FnAXRaNstion REndUeYyTR] i C
foans, in'their expanded state, absorb nore |iquid than nost of her foans.
The "exparpolyssrifation ¢ampefatire fromabotdlrte abant 400G arare atefrrablyl fromj abeut $hie

t hi ckness f 0.4 ; i t: i t he
thi ckness “Sp {A- 3 Helifuloh SoddtRARE Shifo sfubl{ BERRRGM s el . a0
- 27 col | apsedisstistiale, inexaopleamubjectinzgothesegstiod axiztorey onpeaioas tiexe@én®i am
factor inc'%rr‘]e gange offfrlom abtouta 4X .to.r%gc%?t 1&%%. pre rtefera}%rla¥.oﬁ]ertom
about SX t8Mabout 1ox°> II‘PO’F'“?%'OBUF%‘&%%' HRE P BLEHYS EITVEYS O Prfe

r el at i ons hir ple&i®magsstic eadintionl @@ ahérflative kompntivhal polyrkdrizator te¢hnikpegr essi vel y
dewat ered foang can pe enpirically predicied fromthe fo]l ow_.n uati on:

t hi cknessexpa%d‘cf—;i @m‘eﬁﬁg&swfﬁwé&&w*@mm;ﬂb? PPLYNCF))&"?‘C%)% ere:

t hi ckness gyRsasRaction ntikifretdié 8k& pRferddly AdufrafiaMNeltraliAtie ANl Jubir

t hi cknesscol | apsed is the thickness of the foamin its collapsed state; and
W O rat i o 3% ceryentigatlapanner-that resplig incat lopstiaheut| 25| mabepercesita andinegre preferabdum i s
made. Thu E %ng' f Qa5 i 1 :

wat er -t o- gﬁS@?%txlpg&g#Oleg@:rl OE&J ﬂ%ve ag'g?ljegtlﬂ(i?te 8;30 zénglaﬁ‘s"?@r'?)%@f %F ag%c 8.0,
i.e., an e@prdatdiningindoomes tiht piemestrdlized with b apls-éotmiry akiore sSuchfsalt-fermingam

The procedure for measuring the.expansion factgr .is described hereafter in
{he Test  NEUSHENGECRT ipmpfe. okl Helai, fpmanisi sibbetled ampqnigRe pod F P,
Conpr essi Qfischiéd it FrteNdefail ift kiR\aBoVe-reR NI 1.8 REiRBE PatentaD 6ale hi gh surface
area polymeric foans useful in the present invention is their strength in

t hei r expandedVBileit is preferredcthat the neetigulate versians of hydsogel-forming: absarbesh PRl¥MFilect i on
(RTCD). T iRl . =R I fyBchl ol ymer
odul s, | ok Sl ik B aibols Gio O Gk piofus, # LI Rellbe KOS}

pol ymer nomitithe polymerizatiort process ukirigomuliisphaselpplymeyization prodeysing techoiguessiuth an; b)
t he condi t.i ons t{‘%er \M]i ch.the foamis polyneri z‘ed ‘(.f ! exan‘gl &, ?h%

conpl et endB¥Er; YU ROlyDeization ShinYetse FUSPepuen PPiYmericatio ALoqelurrR, - dn #hy
crossl i nkijneerse editiida)polyfiRri€itioR BF invérseé\buspension Polyfiedization ipfockdunés! ihe aqiRdudy
residual material, e.g., emulsifiers, left in the foamstructure after
processing. To be useful as the high surface area portion of the absorbent
menbers of the present invention, the polyneric foans should be suitably
resistant to deformation or conpression by forces encountered in use. Foans
whi ch do not possess sufficient foamstrength in ternms of RTCD may provide
the requisite capillary suction capacity under no-load conditions but wlt

S o o o, - o -



6 SEPTEMBER 2002 WO 991 47184 PCT/1B99/ 00405 -28 U.S. Patent No.g BpbhtpeR22002
Foans useful herein will preferably exhibit a RTCD such that a confining
pressure of 5.1 kPa produces a strain of typically about 90% or | ess

conpr essi oWQ94H84 f oam structure when it has been sat ur at eBCTABINH04Of 1 ee
absorbent capacity with synthetic urine having a surface tension of 65t5
dynes/cm Preferably the strain proddéed under such conditions will be in
the range fromabout 1 to about 90% nore preferably fromabout 1 to about
25% still nopre preferabl% fromabout 2 to abgout 10% still nore preferably
f r om abouteastigngnixpise s dssgrived before s suspended, ithesirmiaf giny deaplgty inpripatrix gha
surface anfarAfhkbBlel eltOaBmibSeivEt 8Rh SlsNoyeRediRe. al Fif R@ulﬁﬁfﬁr{iagsd of N
terms of their vertical hang sorption height (hereafter "VHSH'). The VHSH
hei ght at hxdogdldorming hsprfent polymem anh generatlyospbéricahin shapen dayeassi suppefision FAC)
is retain 1N A Lcal of . J.47 i 90%
though- 1 n PPl b€ aho Bk Kb aRed TS 0G0 s 300 CRIRAL ()
VHSH i s aehalgyiealediuly<26; 1982/4U. \WiPatentd, 066052 X Plesheeatae), ddsuddidanch 12 riv8s, and | t

ot ful 1y Wk A7 R Mt odf>0e Beriohy Boneal 5t b8 nG R T, Ve

hei ght. Theferghd2gl € poi nt however serves as a practical point of conparison

for the foanms useful herein. In this regard, the foans will typically have

an equi | i bri umSYB¥e\aREIiRings of |ty dnitiallyo rmod) RolymeRy i arperehpracessstor about

40 cm St ighiainiiR 15 dREALEMAY dbsdibeht§GRHmeAWIngGlatfVRly Mk Bé,ro rrgdmgafnweabl y at
| east about 70 °cm and still nore préferably at |east about "80 cm

Typi cal | y (“Rié). ceriermnancs unden pressere A URD Ichpapity, andesabion/flap-Senduttivity di8EBdUt 20

to about r [ o fr t o} Crg ically
from about% legﬂwg@brgf?{ X%B&@h]wlsh ﬁ?%@?’g} ?‘5;@‘.”8’3’?“‘?‘& 'H %egﬁgn'a%ﬁ{m%gﬂ%ﬁlpabout

90 cm Thenethwdhddr tarying asusunfigpe 9Gvss\ihiShi iof biwlsagel-foerding natderberit| palymerhe Test

Met hod i . i ndi wher. hi pol i
Foam s | AcG5ues BUe Plestid ity RieRraee ispPHaGR ol PrpanE dsTnb  (SuaisbPBReY 5006
VHSH i s mSaptenbel 1011988 cpublishied POTNUhpIightiow DI 65682 ¢Starnfied),Published Octobdrar, t O

formng particul ate Were t f i s. for i, Nt o rticles. (o eads)

during thgg%’ol’%@'i'qd?&ﬁ Bpli P%QFQO@% é‘r-ial)a‘?“rtr’ﬁg‘ﬁw&'ﬁ?g’elgpﬁir l(‘fg'?‘{llt’%rsheet S

for assessppigatidde WOIBH5886 Qeaiisy); pdbiished MRFchPI 9P @993, ew.s0fpakdat Yapg2aj901 Foam

Foam cell's, and especially cells that are_fornmed byn)zc_)l yneri zi n& a_nonomer
p

|
cont ai ni ngAlsrandgmydssued Aprl 23y 14881 Hebs Patent4,78986) (Jobwonk issteddanupat By 1 Mifase
droplets, & patdnt RSUEI0Y MGl WREEPNaY 3, 1986 ANST Phick 41734309 PEsubakitfors), ze OF

“dianmeter” of such spherical cells is”a comonly used paraneter for

char act er iisspesgMaesh 29, 1988y % Rarent §i1A4.45% EKimurg ¢ al.)gissued Noyempbes 135 19% yrreri ¢
6 SEPT'E mep ?é)fﬁg L) A C arily
be of approxi rl}ga&t) § y th%%lslé s?“g’gd’gzﬁ?@@grﬁ%“é“@e?‘{m%g émgg lg@é(}gg cel |

di anet er, publishedoEurepeat pategteapplication 509,708n(Cartner), published Qotoberalle 1882aill abl e f or

determ ning.the average,cell. size of fo he te i que
hovover | paintge BThARE B rererdis 5 alsP ATk Pt SSGhed8 Chltimah SEATL BB
based on 0w 8 096 @ahdY.ScPaeit 5599,338(CuldntdnGg aldpissved Féb. Bomwovsanpl e. The cel |
Si ze rreasurerreglfhs ivgeg herein are based on the nunber average. cell size c
the foamin it &kg%r dorming absorbent polymer pagigles prepgfed, according {9 e PESELn: No.

5, 650, 222.invEh€on/ R Wpitaly sibstamtially @FY. IPRECRmivi*{ubsthdinlly agp q8hiseld YR to Akeakd | |
preferably have a nunber average cel| siz of about 80 umor |ess, and
typi cal | y that §iepasisles hayendiquid santergotypisplly waser ar @thee solugion content, less thag abort  of

¢ . . . . . ” :
dry basi s Sk St (5% i ot D) 5te ictaPly bl e BGRCIOM, BY il LPg" 2
resi dual aiticles.aindgeheral, thel liqeititcontanttof ¢hef ydrogeF forming abspibent plyimer padtiéles is

I i zation, i n; d/ d hiljzati L g di d i.
Cal tul at | b hnfandioh et e 0o HenbRe o4 B atet b ey paitel” T finjiidua
hovever, —QafiRles Wi bR dried 8P htiPédRvéridhal WrdthddBhL&H dsdlyhedtitg AA@rrativelys whiPthe

present in the polynerized foam Such residual materials can, in fact,
cont ri but eragicles preiformed pgingan aguequs reagtion mixtuse, iwater canfie rempyed iitom the eeagtiont rj ¢

procedure f{. | Vi 'Fgﬁél.i TReed [ erial
per unit vrI(’)l @rfewo%k?%gg% ds'%@ﬁ@?'ﬁ?g&rc‘? ! e'cg'g%@ingo rreggs)ffra ‘Ztmf‘ onzla%{ugens Ft% Fo
exanpl e, e W&l witlhva detatéringpsobeeti such ae sethishald Combinhatidnis yofi thesehdryiigst

Met hods section o U. S. Patent No. 5,387,207 (Dyer et al.) issued Feb. 7,
1995, supra, is one nethod that can b. enployed for density determ nation.
In their coll apsed state, polyneric foans useful in the present invention
have dry basis density val ues (exclusive of any residual salts and or
water) ii the range of fromabout 0. | to about 0.2 glcc, preferably from
about 0.11 to about 0.19 glcc, ani nost preferably fromabout 0.12 to about
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Vertical wicking rate is determ ned by neasuring the tine takerg is@eTEMBER 2002
colored tes liquid (e.g., synthetic urine) in a reservoir to wick a

vertical distance of 5 cmthrough a test stril 6 SEPTEMBER 2002 WO
991 47184 PEO9BIB400405 - 30 of foam of specified size. The wweErvIBgszdodon cki ng
procedure is described in greater detail in the Test Methods section of

U.S. Patent No. 5,387,2D7, but is perfisrnmed at 31C, instead of 37C. To be
especially useful in absorbent menbers for absorbing urine, the foans
useful herein will preferably wi ck synthetic urine (65 + 5 dynes/cn) to a
hei ght of mocedwren caw atsorke usedn Blirodewat&edrimmass @f . polyree cpr dliear kb khoppadhe
preferred s e f Lavent i« jck synthetic urine to
Oéu?\%%gﬁg ?&‘Q’l ﬁ%&atﬂtal]ig& pgglgﬁe? ggﬂe ﬁycﬁrﬁ%eé gcp alﬁsorlyetnli polymet,

a hei ght cmin no nore e ver W cki ng
absor bent cap ité%.ée Fggg rfli t he amount of test liquid per gram of
absor bent foaar#th bGP Rl Niterll ach one in. (2.54 cm vertical section
of the same standargd.size foam sanple us in the verticgl. w.cki test.
Such a deterni ﬁlgr{t ?C(i)d?'lt'clms %oget{'leeroé'f‘?'xllc ?fébegf 3&?’ ?%Pkaﬁlaﬂ@gﬂﬁgmﬂ%ﬁg%ﬁ%md to
vertical | ypolynsdts)f the ttotage| abstrbent nesinbets dfthelpiesent ifventi@d dodiprisddOhigh duitfabedse S) .

Li ke the vertical w (;kﬁ'l,nlg1 test, the v,erri‘i cal .wi cking absorbent capacjty
test is deBtfitlelf i Hiyhigheutaceuesmaterial harpravidss, fiberHisald osiarombinatan wit s
Patent No.ye h%deg-@Jm{ir%’ Ss08bnt Folynet, 30! ﬁﬂﬁ:ﬁ@:ﬁ witfy hi%r?%illaﬁuﬂﬁﬁlon 'ﬂbgylﬂ)ell

vertical w cking absorbent capaci'ties at high heights aré theoretically
equi val entcapasithiy ¢is disqusised kargin.dighpwuiface aerswatbuals are dpsstibad; atdeast intoingregtrei ght s.

Cest and URCETE oot Sepilig LRAER sbORlelt EED) Mty RTRARM TubiRalifml 7"

fromthe fmlymar of emt otherevptiemd maenidiesdntainet firetherama stokage labsodehemembengut hi s

i nportant paraneter, of. the foa .this inyention.. Wail.e high capillary
suet 1 on f GB AR hetink Henit 3D, I inrdkctmst TG e R Pt bef @B btsa
(e.g., hydnagrdveuptake capacitieson bedythighodugtiar heighits)(eq.,180 tinCd Ihighky). Thizfattow ed
enbodi ment h | yneric foamwl|, be in rticle formand will be m xed
Wi th par i bR siriack e g Bfdp Avideionear bdth ofhe filgwing cBAEs: Arpeapifes.

whil e the daaariyBIMiquidl ol t8e biindtR 4bs&Bats dnd/Br H) &Rfitidn@N dBsorbéi® TRpaRRE TR MBY be
processed to provide Partl cles of foam which are then conbined with the
hydrogel | i Wejlegbs bigh purfase atgp gategials naybe describedcinftesmyof Wele susfaceareapan weighd
processes e [ . : . S.

Pat ot No. '8 4 ipIRARPRA G afihaRkfy SE SRS SobfntihEbegf SrAob Bzt
Appl i cat i othe Bighisutfagimare)maersl beoamse ¢apiliady hrption aborbend 9&papify iF.a prrfomeast/ar ai s

pat ent _App T a5l Y BT eiipe e gl e o hyBRREIGTA 0 >

DesMar ai s mquisite. suctian| capabilXBS@RBBNde MigrERId/AbS B@RADEIST Rit BUT béScagizediie

LI QUI DS" ( P&G Case, 705 ... Foa rticles my. b re by, first for.mng a
Sheet of  1SaHBEn Toftes aechy RPRR £k ool abisflinBec W] dferiies? b5 dffiani cau
pr ocessi ngpdrtivhldeipaliigh @apillaryi sdeptioArdbsarb@r capacily ,at [alll hedghts? ies@cially tverynigg)

choppi ng, etc.) of e desired dinensign, Alternatively, foam particles my
be prepar e‘éF‘é‘i‘s)r e84 5/&'? FB‘n?‘é{rEWE?'bn Ii‘?i‘egﬁ‘é’fssﬁ SPeh Syaterals iy Provide dho fesiitts.  as
descri bed {gn; thRhE RF |1 kSl Oab. P drl @&hoti and
U o par ong P patFRp OF lauled s ePhydroadH R Methbsorberl bmie? ) ol ot
PCT/ | B991shearbent 1@proyide ghetrequisite capiligry sorplian abserbens sapacities even etvelgtivelihigh i s

i ncor por at i 2ol i i pol yrer
Foam by ot shEh bl v i farofa® ey SRS Sehill RIGGH PO) TTE"
t he pol yneric fAaynmaeriah hpeing isofficizne cdpillary sbiptop absorbehtecapacity whendussd riet e

pol ynmeric foam parti.cl es can very.lafqge oy ver mal | ,..or, a, m xture of
Dar T ous. paretaEien withshe iioest et sesibelf pobmer peober pamiie’hsdog sol be
absor bent @@ the kthragh gboibaRt MBS acﬁéo&egehﬁmenﬁan.qnhmlfegmg #he teréh Pigig!
polymer. Dry particle sizes can be greater than about 1000 m crons,

however it SUfaceerea matsaial’(rafersarany matesial thagitself; (he.nasamensured wathoutithe esmotio not
mai ntai n optj | Wi I : j i bt iS
bl { eved  FoaprBsior sty b dphbll il A6 mieh Up SR BTabihbAPRERBE i | 5
m crons i nome arangre of tietcfolowiag lcapillary lsorptiord ebhsoxbentycapasitiesic (1) W ¢dpillatyesogmiont | C

absorbent. Dr article i zes can also be greate han abo 50 i crons.
e ors bel ; eipuReRtiagaciiy FF o ECDoaY & PRI pLAOD SR mapiy ot et abo

snal | er t hag/gafiNlihoBreétti@blg At leadt Bt fa:jgz%aﬁa stflPinbrélpedferatily hOIbast Sboaf 6 /B

pol yneric foamexists to provide the delivery of fluid at high suction to
the osnotic absorbent. In typical applications, dry particle size can be

| ess than about 600 m crons mass nedian particle size of dry particles, and
typically between about 50 and 600 m cron nmass nedi an particle size of dry
particles. The dry particle size and mass nedi an particle size of dry
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Appl i cants have al so found that the high surface area foans mayg GapraEzR! 3002
conprise a fluid so as to provide increased transfer of urine to the i
osnotic a%&r?&q% of the storage absorbent nenber. The pre-wetting fluid
partial ly T9PT"E%he polyneric foam and, without wishing to HBdMBYPN a
particular theory, is believed to inﬁéease the uptake rate of the foam

| deal |y, polymeric foam conprising pré-wetting fluids) should be shelf
stable, with sufficiently low water activity to prevent m crobial growth

e v B BHTR BAP 10Ei o5 PR o T 5 P o i SRR
per 1;] o} (rj n;ane!&ubﬂtg/grqqyefa@blymj.léa;stsaioﬁ? syﬁg nhd‘rfz pedférsily I’aewditl’z?m&ntﬁ /gAYy &f ﬁr red
A S AN AL ST W B A D
cont ai nedjendttaBbid MEf, Mafel prefeblyii bRt bRt pag'/g-,l(lﬂheﬁ @ApiflafyloRFiol B rieht

renoved in a single direction fromeach particle. The vacuum dewatering
met hod of caPRHfAt @ twight of 14%0m of Bioleast, abpw logfe rexfgraplyeat deasyshiodt &6 morl
dewat erin J j 3 Wl i SR 81 i Rr d
parti cul a? gfet%fyy%e}??th@gg?nér%t@@# %ﬁbiegggﬁ?’fgq%aﬁpgr eatgg’rgr’] gig\é)n'gi ng?ﬁ% t he
mat er i al ssomptem ahedrbend capreity stouhaighttofi @00icweof at EaSEBIENBER, PORPLWIIEsY 7184
PCT/ 1 B99/ 00405 -3 e i ded wi.t hout, unj,di rectional dewatering, and that
the expandiir? grcle Rttty fiatdvolChye Al Gionb e BRln BRI B s he
osnot i ¢ absor berdneambbdiments o high salfscerabamiataiabwilbis fitlrolisqdhdréafer tefeerep@ yneri c

foam and as_the pol ymeric foam absorbs fluid. C ti onal Copponents and
Mat eri al sa%tm&nhﬁ'ég&%%’? ggﬁfgd%ﬁgﬂ?“ée’aﬁ%ﬁrﬁﬁm "'g‘baﬁg@uﬁr‘@ MHFNS SHon can
i ncl ude OWR&T coBinddN@ith GRITRRNERI-forknlta! asaBedt HoBMRS Vilothel BMSEH RRBIbemEDS .
For exanple, a reinforcing scrimcan be positioned within the storage

absor bent Alem#ively yid ipapoisyaryprefeaedembqdiment thehigh-srfapsarppmaterial wilh

absor bent ¢ Qp&r-cefitld, NhydPdpRlIRT FdifiHerRC FdaP (RRAHED rdpéiredl 105 WE PhigR iradr L4 on as
to not forminterfacial barriers to liquid transfer, especrally if
posi t i onepolpaengfopms har mers generdlly aas Spalpnpréfoame b dhese gratarigls ahdeserihedin cor e.
I'n additigg..sgygral binders may be used to provide dry and wet integrity
to the absor!)ent ‘core and/or the absorbent storage nenber itself. In
parteul an) Y oph i Gltiee Kigsanmy be used Lo provide bonds betueen
in particular j t for riicul i.ah. : erjé t is
preferred that ﬁggr%'esluggnéoeuarﬁ% %@gb'%sgﬁtgglr"athg %Lelﬂ{;mgésh&.%g@%g@é g@gm %tl Aéé gJsﬂgm“s not
}_lg i npair oéch&inggnln:adigm grt@nmplﬁe@ln?qowdpsrsyﬁthaic?iy ::xkﬂt&hfa:bsoﬂbehiglln mfug_ear;a

wever, e ski artisan w recagni ze.t ha ere are also binders
hat oy RSB eE sbtce Agr Fieah et o oo ajsely st T pp Rt BB Bl Srenper
SlHI_Ch as f ivoed hbmﬁ_ﬁbﬂy.drm@high isarfagk uﬁa\aﬂ'b'e:b ﬁu_sgl_fihitlcé r&dehtyinteéngibn _s;glr ﬂaﬁﬁﬂﬁbﬁa. In
this case .high surface area hydrophiiic ue_nmay proyvi de_poth the
i qui d hah&fr?n?&'% roBFO Rt fEm ydsepile dfiﬁ%‘éisif!?ﬁfsv orrsurties AGHbES el A so,
the respegfl watael%sa* RgRouSAIRERE (¢ 2!, iqiBou3BddY SliqhREP defdited Bh Cthest Aibehe

I'q

envel oped within a ui d igerw ous sheet, such as a tissue paper sheet, to
obvi at e ublydrophilicityr andrwsyiabititynaye rypieally dafined dw temne of pengachangle pndl thesyrfaces | ong
as the capil: h U dipsd ur : ' : ts
hat can BevPhey 6 BRuubidsTnfca, NRA W il 50 3ol SRR BPCRATER,
et c. Al soSodety pablicatitwe entithes nGewact otmgle; Fervgbipour aridcddhasion, oslited by Rubevfoent or

hi gh surface area ymaterjal,, gr the entire absorbept cor an be.envel oped
W Ehin o EPORGORmER! e nalien o quiiie.ors FRTH #hln i vaied 9 BEEGYT o0
user CONCQydroph@td WienElitHePie Goritati higlé!bedvenasIRfulticdntl tHeciberof its dubfacelsNedk

St orage Absorbent Menber Materials and Properties The high capillary

. N g I
suction athes?8eat whemthe ligyid dands toyspread spantanequslyeagrosy the surface af the diberyboth
i nvention_ | . QS ' ﬁﬁﬁaﬁdq Lously
describedcﬁ?ﬁ%@g@?ﬁ%pi?ﬁéngg@bg%éﬁ%“%gﬁgﬁéﬁg%mgﬁgkﬁ?g sur?gggﬁgQQQMt
mat er i al s jif thé tdntaot angld s graateothas 90D@id the kiGuid dées SEPSPEVBEPONRRBISRCRSY the 184
PCT/ 1 B99100405 -33_co neni s, such as ther | astic material, . etc. (A
o exhau SRS e g O PRI hpaseigtnd AT e Fhefgih A Rt p Gt in b
di scussed fiperk, 08¢ the THRSE may He fdécrhily my@naﬁmict fiberd Gfat RN tredt®@ITRE Fendétatiem
function as liquid storage nenbers in the absorbent core. The principle
function of such liquid storage nenbers is to absorb the di scharged body
liquid either directly or from other absorbent nenbers (e.g., liquid
acquisition/distribution nmenbers}, and then retain such |iquid, even when
subj ected to pressures normally encountered as a result of the wearer's
novenents. It should be understood, however, that such absorbent nenbers
can serve functions other than liquid storage. The anmount of
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contained in the storage absorbent nmenber may vary significant!y.sepreMBER 2002
Furthernore, the concentration of osnotic absorbent may vary throughout a

gi ven ne . ther words, a menmber nmay have regions of relativ

hi gher agg&'rbe%gét?‘lsgel y lower osnotic absorbent concentrati ongc.:TWgtgf?g‘{?%/

wi shing to be bound by theory, it is_%_al i eved that the m ni mum anount of

hi gh surface area nmaterial m xed with™the hydrogel -form ng pol yner or other

osnoti c absorbent material nust be sufficient so as to fill the

interstiti es NMRLREAndY, | +form a - L P el es or

ot her osno id'(‘:o?)g@g'or lggn%rwfsoqg&fﬂ%tg%ﬁoﬁél E@t@?‘éeh?ﬁ{’@ﬁ@é d’lrB %a%a/tgrg tc\’/\e'fbwsr%lgt e, so

as to proviydeopbahic fibeasare welhknown. t y and sufficient liquid flowto the

hydr ogel - for m ng. abser bent .pol . | n thaose preferred enbadi nepts where
e gt o Mo B aTer 6 FBGR USSRl matefh vl R . fubfon reo i SPE s
pol yner, iif theeqfiéranpg ak kiR pobMeepio ttbas debcribed BelgwV aypicall), AowéeVer, highadusad bent

menber, the percent by weight of the hydrogel -form ng absorbent pol yner

relative ta5eafhersasmelniesr i"gmm%?fﬂﬁfo%fg%w%rm ng absorbent pol yner and
any other conpoigRiSAcE afka fibbisRSETEH hepdth Yi¥RIdE %laéé)fiféﬁoﬁb%}scsulh 5134 AhfiplP” esent
in the region containing the hydrogel-formng polynmer I1s used. Wth this in
m nd, the gleadentavailablerfront Evanite Kihdr Gorel (CooralisngRhsSlesstreiatofiber ysefrl detein a

Peast aboul gt AT A UbnsR i3l Roye . BGEEE G Wi T o8,

80% or at0.l gasto ahtmgt7 @0Y5These mivtodibersiily haveodurfadecaredsaxfmbizadt abmmizan?/g

(Simlar ranges, will appl ere._anqi her osnotic absorbent. is eppl ayed.)
Not w t hst AREERGhleas B P SyPeall B SR8 oish af oGS rAALRS LRG0T may
conprise rabad 2 Vg thatpht CORPANT Rapreentatiad glasdnRefbefs foFustOheddls Ard @S

pol ymer or ofher osnptic absorbent, where the high surface area material is
fibrous i rRvAlabls @?mt Ryanite Fiher %-|85_ct&?f=p.l‘?%gl,a“oﬁb°aﬁ whigh é@‘{ﬂ@"ﬁﬂ'ﬁ&'}ak fibg o,
total wei gliim&ér dtiaB8ut DY IR CPhAk Bhsd hRRIDerd hE¢E d hidWRiRE urlde Vet aBYut Bh e
total wei gh£ of the absorbent nenber X 100%, at |east about 25% by wei ght,
of the hi gh“/g. 6 SEPTEMBER 2002 WO 99/ 47184 PCT/|1B9910040~ -34 surface area
fibers. A loweryl iy f %51 J ' Lhpar t

t he necessary t%tdt@étctﬁp?soif?‘ gq t:lsgfjﬂgﬁil %%Ayﬁ%&scsz‘fgleglrll }jogi“t \‘gﬂgﬂg&o‘gﬁ%ﬂgl %?r%a e{eapj

Pr ef er abl yfitekre Jheseafitersalreforrbkbne hemirbaey Sfibreds?) bavephighs eurfice | ageas trelativeute 30%
by wei ght, re pr. l.east, about .35% b i ght f .ot fe D gl

ot face o SR RHELLRRR tofhom§ TRRE I g Ablotihy MG Y, Shon Qe ni

i nvent i on magiohs afoepyrsial diaaretess) sl ghiae their partiakeisize width s tpgsically fdm stouabdbut 90%
by wei ght, .nore typicall.y from gbout 30 to about,85% ight, sti.ll nore
Dot carl'y PUT aiboriess it Ba Dot Syt of fiogh 2L i RotrbseliabY ber o

I n those efifiodiusdtilt & b Righ shifReir@matridla i@teinl o aviailable iffm HoechstpOLIyER! i C
foam the absorber]t menbers will preferably caonprise at | east abogt 1% by
wei ght (onCR HdBFeat)aisseliyloss, agelate Fibeeti®a fior endetailsd| ditcpssion esHOGry | ow
llevel s of Qal¥inE ek ﬁh?ﬁé‘ﬂil Sphgygnlﬁfeh ¥fd hﬁmb%sefogmﬂre%dahg&@%ﬁlﬂs& Al

fibers discussed aboveé, 2| i eved to be due to various factors, including
t he very |GitretiefsFibrjllai¢d Rulpe WathiHighnSurface Aread, Smithh b ..t Tappitowmg!, Bee 1988, p
open-cel | gpﬁé t C L Oy o) t
capacity, e%r?d e'sl ilglﬁee".E @@sé’?g%'lgxéggoaﬁ'giesﬁ elaﬁérﬁ%é’r l%gﬁ@girs%l e?é;%tltkga
conpri se a¢f widetsis innbeportated Oy gefergnoshegiit , nore preferably at | east about 15%

by wei ght, stil te preferahl t | t about..20% b i ght ,..pol ric
foam Typical |y @Ewns‘f’d{"‘é@ﬁﬁsg}ebsé‘ﬁﬁ’ﬁmgr‘%"‘vﬁe?‘?g“%dﬁﬁi"g‘é"’fﬁbgﬁn Wout 1
to about O9gféwnhiy theRbgbrency @ May barhedifiéd/tolpfovide rfade dr@ fieRUbr Q6 Hereldy

wei ght, still nore tépi cally fromabout 15 to about 85% by weight, still
nor e typi cReArssentativg Hesoy thab may peamedified tmpchigyg high yrface ageap yequired by thy om

oo 20, B B AR Pk BT RIS S

di scussed ove, ese wel g
of the resphctive materials in the storage absorbent nmenber, it is

recogni zed that _regjons_of the stoyage, absorbent nber. cqnt ai reater
and I esser armuFr?@%‘Fsst"ﬁéhWi"gl e ﬂ'@‘ sB%%ﬁes’é?a ﬁﬂ%s I“E{"é‘giﬂé‘é fﬂ’éf?e‘?“_rél ‘g'f t he
osnoti ¢ abggiopieAbsorentwill b Gis@e@! mdi@iald piibr 39 eOMBiRAtIonP OAy (1RE herriie] tHei tord
surface area material wll be dictated by, for exanple, the absorptive

capaci ty ofdiscrate”gnenns that tp dightsurface arachiberscand the-ospiobip absorlients aregash foreer i al
used, the nature of the high surface area material (e.g., sheet or particle
foam particle size), etc. In this regard, although high |evels of osnotic
absor bent provi de absorbent nenbers for naking thin absorbent articles, to
achieve the requisite |l evel of capillary suction discussed above, there
nmust be sufficient high surface area nmaterial to provide such suction
capacity. Wthout wi shing to be bound by theory, it is believed that three
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In addition to the high surface area material and the hydrogel - eaprEMgER 2002
absor bent polyner, the storage absorbent nenbers of the present invention
may conpri optional materials. For exanple, to prov rlty of
t he rrixturz'%o&“tbﬁgé‘ required materials, the storage absor bent’gﬁe‘#ﬁé&@

conpri se an adhesive or binder material. Such materials may be parti cuI arIy
desired where the high surface area naterial is particulate in nature. Wen
integrity is introduced via a binder material) suitable binders are
melt-blo o r at ent 878,

i ssued f\j\@tﬂ%pﬁf%gg T?Hi %r ag og'ngﬁgaﬂﬁ&g ah ?%ln{s@ rggel?r elpo tic wol}?g L égp

i ncor por atsedfadeearen fibdyy arechat rfemnel suBseqoem se mifiog withnthe msmglcnﬂisd)rbhit qem.

adhesi ves ;\w,t h t e dro el -f rmon | ynmer . an i urface area
material ifY9gEede ‘h‘aB'%% SB'Z’& tpﬁpyé'eetr)a Prisy ??\Sg‘oggg%oé’ﬁ?tefﬂfme%@ gﬁ@%‘&‘ %Bxanpl e
of a nat ervit thé high surfaké arpd fiderd €Cdniﬁuﬁgg bf the mﬁcrétaes;m'cmwompmieﬂtsabﬁleersbmt

menbers co ] a ble ydro form ng . pol ymer and hi gh surface
area fi ber‘gpgﬁ’g/sﬁ a5t %f’ét"é‘ e'%amphphév ARdrijaere dRROEaHYr thse a

t her nopl asfelifed THiERE hah. Upon rrel ti ng, at least a portion of this
thernoplastic material mgrates to the intersections of the respective

menber conponent syt YRioh &ltticeWEa PRyt ticle or interfiber capillary
gradi ents. These intersectlons beconme bond sites for the thernoplastic

mat erial . Wen i ons
solidify to forﬁlngt e géfﬁ%@g%{‘@&l%ﬁg@%@&@&hg{e@ ?rleiée Sc%ﬂfgr(gﬁ' e;rolmaeﬁé&t% gtt et her.
Opt i onal thelmnimptesss Pt theirt phybied] spropestias] 'ﬁeneasureca:maineoﬁ theserpyroprtien, itasi ety

of fornslncludl ti | at es,, fd LS., Or n s of artlclates
Ond $i Doy aREdHSy ROpnRI ot 6P e’ o} i el o0 S5 s a0 1R e i

PCTI | B991@a#tiduiate3 bormr @ndy ipaprepazed drdny 2 rpedvivusledfdmaedn shet,apbwical prdpeity
ability to form nune

h |
o s R oRRitfed Snafi shert Toarh heg Atioa KHNAERSF LU RS PEE uF on

that will tnofoamxs emed/ialsyu dacpgeicled @r bR duithStht Palyme@s grecea@scsrnh&nt
menber. Preferabl |ng poi nt_Qf this therpoplastic material wll
be Iess t HAMHB ‘ca m»aﬂl $f29 M- QEatid: Apdean b fumadmtosherts fo1 75

In any evegdp rﬁ&gsommﬁmcpg@&hmﬁ{m{shl s thernoplastic material should be no
| ower than the tenperature at which the thermally bonded absorbent

structures, when usedﬁ ?]n @Q,sﬁ[b@%e@gﬁdaﬁ,l(gﬁm@ﬁﬁmgl kely to be stored. The
mel ting point of the ernoplastic materra ypical Iy no Iower than
about SOC. The ;BRrsileask polfiieric! Bhs @MH tRAhibh Cidbifhryt ARtdd SloPRRR! asti ¢

fibers, can be nmade froma variety of therrmpr{]astl c po*J rs, i1ncl E%I ng
pol yol ef | rebsosbrahmambers pf,the preisent dnviertiag, are kngwpxjhe artd Pp@mylpqhomyfee%foams

P01 et o Sy FRRCUNANY oA iR sl YR YT 35818

copoi yam diestrlbpbilyklt%/rP@mtsNOp&B%ﬂ&t brainbsS. d’n@ntcm)cﬂ %@@23 d?thammwitlatlhe

f or egoi ng Vi chlorl referred
t her nopl asp? %dapo mer%lfger e d%ﬁ%‘?‘ﬂ“%’%ﬁéﬂ ﬁo gd' @r o?’ k‘ﬁ'é‘ AsP pf?ra&% by
DuPont) t rmtnalaNe 80959012&294 filk® | Marels 131 19880bs TZWVoUekMﬁtdnsvutteb ‘8@ settiohosi c
fibers sol d under enane, Kl TTYHA V\eyer haeuser :

Dependi ng FbEME 'E'ﬁe':t H‘gﬁméh%r ng%rqaéﬁ %gg PB‘E °?‘H%‘df“§s‘ﬂnst Pﬁﬁf“t‘?‘i@l‘??éﬁ)"l‘y
bonded abswfeRs. R s, fildd Mbte 13 hROEMY BSA | BesMakafy étadl Stltleﬂe‘lAlﬂg&{BENT

hydr ophobi c fibers that have been made hydrophilic, such

sur f act antMATRRIALSFOB/DISTRIBUENG AQHEQUS LIQHISD (P& Case 105be ths @F@losureef ¢achm for
exanpl e) I e t n yl.i cs,
pol yam deg’? v%)113'%“y'§'t'yr 9’ ?[@%&%ﬁ? h}g%elgg gr?g&{ﬁglle %gw#ﬁe% gcll}’ra daﬁ'g&%f&t he
hydr ophobibottt défahese pcbpmdmg applioations are describedhniahecExamples serkibh balovny Rotyaveericent
with a surfactan such as.,a no n|c ionic rfact ant :

Spr ay i ng. (T R i ol e BBIRAS rEp G HeRGee. 11ibateas g0t (e

sur f act antindivide ckiRCdfti ﬂa&nta&emmmﬁs%ﬁ&ted\eonﬂﬁmmn&n With Ad)SiniAL LURETheBlEs | N
produci ng the thernoplastic fiber. Upon nelti nﬁ and resol i |f|cat|on, t he
sur f act antinskahirelagnely epsn-celindifoan strachusesshave inteecelluar aperingsios ' wingowss that arej ber |
Sui t abl e r

manut act ur S8 B POt riARELERG (R R SRR FHUE iR ot At
surfactants soI d under the Pegosperse tradenark by dyco Chem cal, Inc. of
G eenwi ch, Connecticut. Besides nonionic surfactants, anionic surfact ant s
can al so be used. These surfactants can be applied to the thernoplastic
fibers at levels of, for exanple, fromabout 0.2 to about 1 g. per sq. of
centineter of thernoplastic fiber. Suitable thernoplastic fibers can be
made from a single polynmer (nmonoconponent fibers), or can be made fl our
nore than one polyner (e.g., biconponent fi bers) As used here| n, 6
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In the case of thernoplastic fibers, their |length can vary depegsHergeMHpRM2002
the particular nelt point and other properties desired for these fibers.
Typically, these thernoplastic fibers have a length from about 0.3 to about
7.5 cm | onYO P94@84r abl y from about 0.4 to about 3.0 cm | ongPCEABIYPOLY
preferably fromabout 0.6 to about 1.2 cmlong. The properties) including
melt point, of these thernoplastic fi2bers can al so be adjusted by varying
the diameter (caliper) of the fibers. The dianeter of these t her nopl astic
fibers is typi caIIy defined in ternms of either denier (grans per 9000
meters) or decil PR rigivaleopprspelied foaneirusiuies Malf sensiplly By Istiewupd Fharrcte:

ther mopl agfihC k! B@fv?du‘éﬁ'?:eﬁa\b%m? g&tkd Sy N plubfti 6)’ %}gﬁluﬁfaﬂf‘ &ARdsted] - et O
about 20) preferabl y fromabout 1.4 to about 1 preferably from

about 1. 7dmensipraliy bsar@heMé)schhprsewswépnlummn@matﬁnalt mekieg v theno pranehes ¢
materi al s P Qf r be

i mport ant we%:‘ga"eb% rgr&%arg‘gl(%l/% m) F&(ﬁ“’é %%g‘% %én? 4‘}3@ alngo%g (lvae'?ir?%d not
only by t Iﬁm:rmhtemngtmn havt aﬂeast&bart 30%udf tid cells inythé fxncorpmed thatcdne atrieast |
properties of the 8\“ mer_ or gle ? from whi ch Ihey are made, the shape
and confi §iriasigip! B‘"?'ﬁ“l?é ‘%/ 8 least ogg,adiagept€llyr " eccentric, crinped or
uncrinmped), anth iddit®nl1abtiag Spenliefiéd HRECHRIyrhetict tBfins ar® sHELERNBIERrepRilR YO

991 47184 -38 PCT/ 1B99/ 00405 conpressive npdul es of these thernoplastic
fibers caReThdt Yigd&eam b 2hspréradpenss fiawier Theoigternah quibaspeey te foam ﬁ’é“%??s‘fff y
charact er i&ljbed ,hy&}Bpﬂnﬁ@ by Gl hycﬁo@h&wgb&%ctmm&f el folkd RRueRAS Ay On Of
the absorbent cofe.” O her naterials generally known in the art may be

i ncl uded polymhezatitrs o domselested magepolymneization fpam yicalawnt bregedares, asndssuribed at

| evel s Sui’go%ﬁ?nt ly low so the requisite capillary suction properties are
achi eved onal materials that may al so be included in the storage
menbers of theThe egemtto whick mhasopolymaidjfdansf arb r"byrh-opmﬂcé rcaigbs qmﬁﬁmb;,ythe

i bor - carPRB T Eptiiey vk SR, ot torbioh S0 o abab BBciid Sien

mat eri al s adiekion te@fion éx:mﬂsled b9 Ehebdama funl Hea!lébénﬁided éxperimansli dsyhgaf prodegurst or age
menbers conpri si, t he gh surface area material and the hy dro gﬂ form ng

pol yner, MRES wah? upfakq aiﬁﬁéu%eseﬁm%wnq &ameasyred Sor ”s?fEH"’c FRe

nmenber s slimdnsiBhsund Aepilldre seteish 5Reifie Sitac Ay, Suthta fpmeabs R desitbed MIpRaker Y -
I ndeed) it nmay be preferred to exclude the use o ch fibers, insofar as

they add Metit mathﬁT%éMf&@dt%?ﬁm of UsS.Patept 5. 347,20 ke-t oagys whicheargpaefub high s

Numer ous

nyr ogel Tarer e Sfals A elnl inVBiohire febpafif thost niREPI A alhBion e
ar ea nat etdnaion vahie gbirers e)vou:t Hé tpabyowt (rfadiynfesjtmn l(lefeg’referhblb fromsabopta?k foabiduit e,
etc.) of i terd r r bent
pol ymer W%F%yﬁs%{}‘a%&e oria"(‘j= Iin’ %ap”ﬁ |S§lpg ent?‘y %ng% opcgé%ﬁ) egree,
what proceféks Sdgnesiom. util i zed for form ng speC| fic storage absor bent

menber enbodi ts..In ne enbo dr.o for orb ol.ymer

particles may °£P'fyf‘5?3‘a ag‘sf‘fsﬁg'l)gg" ﬁegfra%?yoprﬁngen%}{? thﬁﬁs 50" Sﬁp ation

of the pagid.Clmspdidéd) golpmenid Bcubidr at, Gh agfach WithOiqueMR liquiis] asshrtnguch

absor bent partlcTes to nolten polklrreric mat er i al Ir@ﬂ’g;iscgllﬂ sed in Eu opean
[

Pat ent PubpEsandsxpzpd wben thsoamquat ahsedrd fRyrers the s dhrgssyre jplus
extruded gnfiting prefmftgg%&v %LJ&@EBS% pPedshire R WIbAIIW' d£CthE115dnR " iTEJeS and,

while they are s nt ‘particles are directed therein so
t hey adhercellapsedt h@ymexmerf@msﬂrre usmjlynoquedoby snpms,spmetht: witerpphasé domathe
absor bent ter.l t bl own di sc d P

3. 593, 454 PODICLiRFIE oy ishh RpiRc o SRS femafl Sy <Lof Db
absor bent dawhteingos Afier vdmpiéssion; irdlldr ehdinal dipinigivacuuny ewateériak) thesevpolymeric

m crofi bers and hydrogel form ng polynmer particles are disclosed, and in
U.S. Pat erf?a'\‘&?’eﬂaﬁ?ga@%W\‘PWﬁ"éW $#¢-t bl own mi crofiber and

hydr ogel - f or m ng, Q@ilMHw@t@Fe c?c‘ﬂ t19€ LdRpda 8B fGanf FBR" Whieh ater has
hydrophi i zi ng agent are dIS ose di scl osure of these patents is

i ncor por atbeen ¢xpresssfl by eorpressionds shown in the photomicrograph of Figs. 3 and 4 of U.S. Patent
No. 5,650,222, discussed above. As shown in these figures, the cellular structure of the foam is

distorted, especially when compared to the expanded HIPE foam structures shown in Figs. 1
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area materials and hydrogel -form ng absorbent pol yner by the technique
general ly jhed in 4,764,325, which is incorporated hergi

refer ence,a:‘?)?gé‘(l?g possi bl e. The high surface area materi al ﬁ%‘ﬂﬁﬁ%ows
hydrogel -form ng polymer may al so be,encapsul ated by the techni ques
generally described in U S. Patent A%)pl ication Serial No. 081585,278, the

di scl osure of which is incorporated herein by reference. Wiile the basis

wei ght of yol* SqQr. r bad 1 tion.ks not
critical %'}r? ‘\)/\llf'St ?2&92';%&@.(3%8%%?%!5&5%? %Z" @%Sdtstr}gggo{ﬁ?ﬂgﬁn%%%@rd‘? Y(f'{'es. (,’r

i ncor por apares(dark taceas) én the coliapSedrfoam stenctwyghaya beepfiaderet or alongatdda gl isdiogader , an

adul t incgntinent product, andage he .menber.s wi |l typical have a
basi s wei ﬁttth?)g)a'i"?g 'cgeéﬁﬂtthegz (?agfﬂgﬂ% "?%6“8*" S—f"scd‘Fsef’rbSIﬁX’aBB@ﬁ‘l° $¥o about
2500 g/ nesheérrforinis@re wbfaliherdifUn a PrefdifdiemBOdithe @] (NE foadt will 57 plrdidilatd Bdml)0 about
1500 g/ n2, or from about 250 to about 1000 g/ne. As indicated, particularly
pref er r ed T8 estlulge saistus phanothen HIRG-derived foam bia itusepandad giated apafeli nerejn Buct i on
pol ymeric ih FiddSqd A8 4tk i

enbodi rren‘tjé,(p%?ér?éh ?):6 yrrgrai?'c fl{ca)zgﬁr'ﬁh i g&ipzbi{ah&gﬁﬁgﬁlﬁgg%a%% :f%lmegr{dgﬁ@{}lﬁsfoamsxed

wi t h par t are ideseribechietein ge [Exproples A dhrabghod.aadtthgse vpryehigh surfakearee foampgeneous

bl end. Fi 5 i tic..di . 3 f O, ing such
2 homgeriuibe i ine LTS LRl FOLRAER! o BRicARRN AL R "800l B

prepar ed Bfarchni3; 8¢h8ciynD. pabesMandiatided tgHeStCTIONdLYMERID FoAaNs MATERIALS UPP] Y

301 to a fj.r i ng device 2, (optional.l deyi c IS~ Q ui, di zed
bed | ost (PG RescEhant sipeiits U ROE Aspieiey Ssrste” By oRis; o Mett oam
met er ed t [3,t 1998 | iyn®. BadmdManiist Beaeitled t“AdidipENe MATHRIAUY Fdre DiaipbemNover a
specified time) and introducin rticyl ate hydrogel -fonm ng pol ymer from
second feé@”%‘&fﬁp‘l’@”@éﬁ%gapaé%ggﬁ ﬁli‘étdé*{%ﬂﬁe(? \9?‘2‘e°f3ﬂh'°t‘ dbl"ch‘fﬁ’a'laE/eﬂ,bydevi ce
304 is a Nedreit hésid. | 0ss nmetering system commonly used in conmerci al

manuf acture of di apers and fem ni ne hygi ene products; for exanple a weight
and | oss syst efiellowing someressiopnaniéer temal | drsing/vagumadewaterigg, thicallapsady set s
t he basis i ght - ] r ty: y L oduct .)
The pol yn%r1 c& ogér%]t“pg{a i%%g’g&g? eﬁ%@éﬁ%@?%ﬁ‘r’ﬁﬁ lﬁgﬁ%/nen?’ﬁrﬁgg?élg’l tehggear e

i nt r oducepplymeris faams rembia inithis enjlapsed.rsanexpagied,\Natehfon sighidicerit periegds oftimber 305
a honogenggu f e C ts 4 r e 1 xture ts then
Franspor t S 0P b ibesd oL YRR CONPRRRY AT e BT, ol T B Pl

i ncrease tdilapieinadxpanded statpyisdiclieved tp et duel te capiflimy ofiogies,aaridi for mruticulad ithesi ve

stream origi,pati ng from 307 ternativel t he pi,eces qf fpam and
v oger - PRIARHECHuES A opdt wilin fefem Kinisn ASpRgToip. Seap BEERARSE
Cﬂ.pab| e Ofefdds t@dh&;irﬁsguradrfglr@tihmioys dnc;)mgdi?ileamfaaé d\feubg)e dixwgdjm@f mnésbﬁmgi ng
the material, toget her, taining a free owi_ng end t e intraduced into
Tt eantae S MR B ol Wareiandh o3y S0 SRATEHES SBBRER Ol LR 1

bl own adhg&bnee asd/ Bl %CVO@% 19@5}%_ $e/pi | abl e from J&M Laboratories, Inc.,
Dawsonvil T e, . 'TF~N1BER 2002 WO 99/ 47184 PCT/1B99/ 0040 -40 This
fi brous adhesi ¢8eseompeassiamtand(gr therma| drying/vacuyre dewstering] tpraepragticalle fxteid
hydr ogel - ] I r ' :
(Forpgenciis behen iR el renhdlsE BE RS SIINEWERPSY Blaktioh sctlled
e.g., a Fwithiddhygroscopit) hydeatedisailt incdrporated thértinheosmalicasdaeswainebsogbed rwithiranber

305 is not, feasifhle, t. separate tra r{ .sfreans requir to
conbi ne th‘é tgﬂ?“ti ﬁl'&?‘%‘%’ 34 réﬁﬁsﬁgyg%pﬁ’fdtm?dta ags%hv&ggévgﬁﬁ?ﬁ%ﬁa@ﬁa sor bent
pol ynmer Wpdebsufes loh theSesattingolldpseticfohn &traaiurt / Collapsed polymeiccfoamoot theprd&iit i s
then optional |y positioned between a first web intrpducgd \r/a'ba devi ce 309
and a secHwentigaisan have pgidualgvaier soptents efat lepss abopt A1, frpically fremabentd 1 ahopt ge
renmber: 31dou, WiAwédk bf fie RARAIRG Sorcil 4 AGiEnt TBRIns 3¢ F2°FRY2) 8l 09, AR essed
(e.g., using rotary nip) to achieve the target density and caliper of the
menber . | huroidigy.sPreferred coliapied polymeatic foame hove residualwdser doatepts of fromlsbaut 14 i qui d
di stribution E@Eri al tdmre'j bed above, and the other web is a core cover
material 80R4H3Y7a By, WRISH A% -abric or high-1oft which would be placed next

to an absor bentj iay parehmetePSfalE fRiins idthéit SladsafanditichCiemperhlrel e Tdegresemed i n
t he preceding parg}graph can be used to conbine hipgeg surface area fibrets

with an othesidpointiof e ranpsitiqnbegveen the alassy gndirubbery stalgsof thegolymeg Egsws 3kt
polyner). That is, the fibrets may be introduced via a device simlar to
first feed supply 301 shown in Figure 10. O her well known nethods for
conbining fibers and hydrogel form ng pol yners nmay be enpl oyed. A
representative neans for preparing such a conposite is described in Exanple
1 below. An alternate process for mxing and accel eration of the
particul ate polyneric foam and hydrogel -form ng polynmer utilizes

o o " o, " o _ - e I o




-41 PCT/1 B99100405 absorbent storage nenber of the present invender@iMBer 2002
Referring to apparatus 420 shown in Figure 1 1) a first tensioned sheet of
pol ymeric terial 402 is nmetered via any neans wel | i e art.
Separ at el ﬁ8gdn§?€4eam of particul ate hydrogel -form ng absorbe B%&V%r IS
metered fromnetering device 403 (op#’ onal Iy, device 403 is a weight and
| oss netering systemcomonly used it conmerci al manufacture of diapers and
fem ni ne hygi ene products; for exanple a netering systemavail able from
Acri son, ,lnc, dr | -formn ol r is. nmetered int cceleratar 404
(e.g., a h\%‘h?tﬂ@"ereﬁ%@}aro'rﬂ%o{rymgg?&m éﬁsgdcaﬂebﬁ Vse{?'cﬁ“%rl{"ﬁ@’?@lag?(;%% ;5'|g5€ type
syst em a\ptentidllyeprbsieomn et OSucH feams al¥ol @pically 2k aVIb®y €mé to re@over angeor t ed
in an airstreamtoward a fibrous (prefera hydr gphi | i c) adhesi ve, 406
(o o " CpeptrLs e visd with ot I o ik e BB OGNS PRV BT TRDNVEE) 1 ver e
from 405.pedi totddd Ot étﬂlllaﬁsiﬂ Vitat€ o padiSifzell NRriBdY. t | THeC&esRéd RUHBIRARK - dror M ng
pol ymer and i mmobilizes them formng a mxture 407. Slightly downstream
f rom t he MmeshaiabProperics spseificallyr strengtic peds iresdliegess tipigalygegcessisatesi Agfaisyl yer
are conbi ; i f: ' 08 is netered.
sBlive ﬁSﬂﬂ&aoﬁxﬁPﬁJg?sgﬁﬂ ISVARSD afieve %dé@#lr&i ér??eg]ie%.

The nmomentum o e partic esive m xture 40/ ca S the mxture into
a nip point 400r faewsgseftiontie ptGEntanekntiag tisoFhshoald. beBhilev asmsditile, sb ong

| ayered conposite. .4l 0 ¢ rising a,l.ayer of hydrogel -farnn ol yner and
adhesi ve SaRUATLhaE ASERiann STty AL ATESC st | ActutinglaPatmets are
Conposi t aekkdted assmiidheds possitide thatiprovidd ceerdipondimgvieoinopBlyietsalavifid lovandg's.n&
conbination is |ntroduced to folding board 4l 2, ich folds (preferably an
"e" fol d)haﬂ&ﬁ%ﬁ\vé%_ﬂl?&ihea?‘l&ﬂh[f"ﬂ_ﬂeofg@ﬁﬁg??tg@%fm t ﬂ?_@’lﬂ%ﬁ‘-‘wg‘ﬁ“ﬁlﬁf"eri al
provi des RGR6ISdr Rah NMeCBhjdrY thdhl M wolld suébﬁﬁaié&at frb@R§ e T b ORE BhbRBSusand

al so provides additional I I’_ltea(ﬂl‘l ty in the final structure.) The wapped
conposi t omepeleer series. o daecslically. i s been feumd thatnte depiclogous] griemef alkylecond
ref or m NG, ARV 6 midthicrylhid Hofrfogsgm& HEY IChmidtdm RS £ Uhid Rph #RPEfbon
conposite 1I's selectively sl y applying planes of shear Tn multiple

di rect i oratomsThy gdntragssthe minimaay TE 0 thewgopolymers\vaf dlpprdseobimpention ecdurst a acol urms
of pol yneg . - 1 [Mo)? i rs. The
Fef or m nanasd@ B 2e0lf 13 8Bl LB, PEMASIRLERA brgliadd BGIE HokmerP YT

i ncl udi ngusedim phea-ofuheaikyl adrplates aink methearylagh,ahes availabifityl i yurtendyeexgteamly t he
physi cal naifté&: of a preferred conposite fornmed in the above operation,

Fi gure 12’"2l conposite 410 in detail (w thout depicting the nonwoven
wrap), after iThehshapebsfethe glabs atisitibnt Rgiof foPrth@polgiert Canditsol Beehinpditantained, 414.

In this enbodi nent, one of the_reform ng devices. has cut,  the conposite
t hr ough i Whethepit isnarrpyiog kroad as 3 ﬂwst'wfé?%emﬂrﬁ ﬁ‘sigﬁ“% FANSIHER, IR SRARE 1S on,

whi | e t hepafticiRFly FefdvantiHae: e -6 ifgerditre (§SUBCARBETE of Bodyrpeadiuré)ioaTugnt i re

t hi ckness in the machine direction. The result is a conposite conprised of
numer ous RODERS éstat of pgpethe J'ec douenamplas 8 RFpader tragitionyegiop can meapandgomglets 451 | s
shown i n @cerPandeske tbRlalafts. Sypriallyl FNHBERCA0R VRAIADAELA4he 4Ruse

PCTI 1B99/ 00405 Figure 13, which re clearly shows that each col urm 451
conpr i sedempaatagethe palymenwillsyidenesrerentar migidity and wilbbwlessgesilgnt. Comverseéltyifous

adhesi ve,,,shown.as. 453 ndwi, ched bet n _"cubes' 454 and. . Qf ymeric
Foam mat PF SRR opiel A flohe 15oe KnllSiien o0 e SolimBCsl SR R

abs Fr be ntrembxfyrfﬁfm édiﬁt;réds'ﬁn el mnita)@ with aﬁmemsgi Heuids. , A@ordigty, idix ge‘s()‘alﬂetcg. Y
application of shear forces e applied tq conmposite 410 durin nd/ or
after refOpiehte 08 st s oftbe pauregipn OXM%W tnathigredee ‘Hﬁg?‘ﬂ i gh
suction shahafléal pRPEEE NGedtRARCltSs Efefé&%ﬂ Rt RETY of h¥PBiyhiePb&htQeddBitoucul arly
useful as the storage portion of the absorbent structures (e.g., absorbent
cores or HSEdowsrdhanrthe jn-tissrtemperamres Gihe dighandt the width |of the tRpsitiom rpgion drrt
article” { Q]S t [ d [ -bi ng
signifi ca(inL?l ('gdugrﬁ{"i %hlgggﬂo °§€2§,utg% n@{é'ge, ng:&e tcf{}ﬁ}era @I"g'?ggﬁ%ﬁ%@zal %P‘lﬁg{ﬁods) ,

such as a@MA)medsarembnt/BideFibéd lnrthy Tasohethodoseetiondfd).S. PdtearNia 5$6€/229). an
i nconti nent wearer or user of the article. Exanples of such absorbent

articles include di sg9sabdpilddy s%roﬁ,spmﬁ@mﬁdaema garnents, catanenials
such as tanpons and sanitary napkins, disposable training pants, bed pads,
bandages, and e {He'tfigh shi¥eceSdred MARriAD FPEAHRMAI hARNGEH desbiited if tefhLof their
particularly suitable Tor use in articles such as diapers, incontinence
pads or geapitlarnsorption absnibant capacitydthe highrsuefapeareanelymenie foamsaisefulhereismay npl est
form an absorbent article of the present invention need only include the
st orage absorbent nenber of the present invention, but will typically

i ncl ude a backing sheet, typically relatively Iiquid-inpervious, and the
hi gh suction storage nenber. In another sinple form the absorbent article
need only include a backing sheet, an acquisition material, and the high

o, o o Y N o o v o S - o
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t opsheets can conprise any material such as pol yester, polyolefin, rayon -
and the like that is substantially porous and permts body liquid to
readily pa®®© vhetrsd t hrough and into the underlyi ng absor benPctasw®/oodthe
topsheet material wll preferably have no propensity for hol di ng aqueous
liquids in the area of contact betweed-the topsheet and the wearer's skin.
In addition to the storage absorbent nenber of the present invention, the
absorbent core of the absorbent articles herein can al so conprise other,
e.g., convleabé desatibeddh ¢smmnof their capitlay isedtion spesifiprsurfaseinodi(heredfter refesteditng a
conbi nat i QL R e nbe er ej .0 orb nt materials,
the absor Ban SSE\[ fcﬁegzgéglh&§8§%lsa&e£ of egesgrhqﬁagsgcre Ifface ared o thé

conf i gur apolgmendsteorit fammmg A pgmdsulardmxapeﬂung nta@saofolie atke &aﬁbﬁ@érhewolysteﬂr age

menbers of the prese ti be, us conpi nat |, i.th one or
e Ly FrtsH BRI s S o en Ayl e, ey SENGR RIS HEHES SRR IR L ur es
or mat eri ghtgrmirdacuth B HRIdinbERLD 8Nthe %&umtuﬂrteﬁ. tﬁé foxRt ﬁalbz the ddnSity 60486 €,
can include air-laid or wet-laid webs of wood P or other cellulosic

fibers. TRelymeapdfs Hisd ¥ qsm@emﬂestfotebﬁnwnse wdidysuiface preyided byethey

absor bent ti on
componont &Sk GHE0RER 1A SulinF bitfasP QoidBbit P Rgbbgcl TU BN 3L
al.) i ssuebbr&etrlzma thd 9885 uwﬁd heieing COESA s méasyred otha shsef ofclmﬁg@mam auestiasy ei n by
ref er ence p fAINGHe RSN E I AiTRAT LABMho SR B LhdrilcLBGTscRERGRALT On Of the
vari ous absorbent core e hi's pre erre core conprises an
acqui sition | ay‘hc CISSS@( cxiraoﬂmanl it Iperticaledc k'elmgp orwiethet e fwnmrvﬁn pravidesthage t he

initial rald di st.ri buti.on i one ertlcallyto
the. T ront Fagh SRy Peina b heS it nisparic oS saiome Rehett 18 O A 0wt o
the crot Cihve@PnONThid e betREAYR &a@uafy pResARS HévieRPAH wiithinath® F6dnh isflictiieds t he

front and rear, wai st regions, is In contact only with the distribution

mat er i al . PrPRENignal fo,the capiilasy sleﬁpnﬁpéw@ers@fwf s Ipdditipn theiSSSAJS BRIV t he
liquid friehieaddistd édgutayyopreksa)ee Tare @BIOHEIWititn AR! farh RRudt@e G kebpeit iPa
gravity and that due to the desorption pressures of the distribution

mat er i al . cqllapsedrsiate vutilowetigd pyith aayequs digpds |Assuming pthenfactas suehyagthefeam on
WiENEN 0 GerleTEind 4 s A dein' G ohdB! s miaiS YhaflCas' 8 CREEA iSTiddliled’ @0 ON
relatively dry and ready for further ‘uptake of Iiquid. This furt

mai nt ai ns dedneasehafhe @Pliéhe pgammthmnd\ek@apsstmmwcalm drigreases (or dPQIGﬂSQﬁeI y dry
for bettetim@g#gﬂa lth. See, e.g., co-pending U S. Patent Application

Seri al filed March 27, 1997 by G Young et al., co-pending
U. S. Patent Ap[libr mapmsemﬁhe peesenNinve @ ®h3CSSV ik, defe'nhmeld Bibmnedsuidng thd 8@aurby G

LaVon et a din Pat ent rial 0 826, 208,
F2Vod e ohcanhBng wiskd oM mtacs tepnf i e el i ok, Milin g ot

r ﬁf erence s:h?;ﬂeloﬂ 3 knr?gngﬁaIH\{BE!cﬁn&Qams MNA Qg%ﬂleﬁl &écnpﬁén Bﬁ?&&@ﬁ.‘o@m&&&gua e |
shows a preferred enbodi npent of a di aper e to t an

t he backsNeemiging foam w@tseﬁwma tHarghin %ﬁaﬁﬁ weat' aﬁisnms
gener al | yslsev,m Whiem it hﬁ&ﬁp&itea “ﬁ ARSFQIcEENANG GERomBle dIRPnatiod I fol 1S

j oi ned with an uperi nposed on the backsheet 6 t hereby form ng t he

peri pheryd etFm!‘WégéigﬁﬁélcaleSOWll\@@h phery defines the outer perineter o~
the edges of thg, @{ﬂ%@?{ m;ﬁ:‘?ymc}ll% %(:9&3 @%re t ln§ﬁﬁn‘3ﬂ§éﬁﬂ% abséﬂ;eflts faf'e%és@g and

non-irritating to arer's s her, eet iquid
pervi ous et haveiGR$SIAi afat kiastabout 8 ack/g. yT)mmaﬂy,nba@SSbﬁrsugheMgeﬁhn@kaQS A

Seh o ® b0 Bt 50 mife, Brlerniy FRmaborthfrcavout I ot Pl FhmABoRs s o

fibers (eaBout 19REH. FoamShiving fuchesS3A vsm&t(mleﬁpaw@%fa& deBsiGes.of ROMYaB&Iter or
pol ypropyl ene fibers) or froma conbination of natural and synthetic

fibers. TP pout P23 gispkwilbgenerally gossessan srpesialty drsisphi bal @cﬁaf ghsprient
t ted t
i e G e it

causes i nisaéhads urne abn ladditiomffoshse ha\opg eoht CSSSA nquddebp s hificjens capitlary

Ot ap! reafiﬁt@e?%régq”é o 80 s e o e, U e e 5 R o

Hercul es tiiqps.15 L pol ypropyl ene narketed by Hercules, Inc. of WImngton,
Del aware. As used herein, the term"staple length fibers" refers to those
fibers having a length of at |east about 15.9 mm (0.62 inches). There are a
nunber of manufacturing techni ques which can be used to manufacture the
topsheet 61. For exanple, the topsheet 61 can be woven, nonwoven,
spunbonded, carded, or the like. A preferred topsheet is carded, and
thermally bonded by means welt knovvn to those skilled in the fabrlcs art.
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necessary. It is contenplated that a suitable absorbent core cogfdrgrnaizR0F002
could be used without a topsheet and still produce desirable results such

as confort_and absorbency as well as sinplicity in manufacturing and
material cBSt* W ngs. For exanple, the body-side surface o?CT’YéW%@br bent
core itself could be nmade of liquid Eervi ous) soft, conpliant,
non-irritating materials that substitlite for a separate topsheet. Such an
absorbent core would only need to be used in conbination with a backsheet

to provide for confort a d.ﬁlbsprbenc | p_an ahsorbent article. 6
SEPTENMBER 2002 WO 99(%7152Pillan: Pregsures ap LeUCHESt 62 | s

5 a7 v M ‘5. O
i npervious to |iquids d is. preferapl nufactured froma thin plastic
film alt houghA?)gﬁ&‘r‘ssT &&Vﬁlfg’pl’?"ﬂiﬂ'ﬁ& %@?ﬁﬁagpﬁﬁﬁe&qlm?caﬁ‘ﬁwwg6h°bfe used.
The backsduhgpse®d 2tafer Y QfiBary hRsfidddRVASped vatided fodsl seiire bRkt icfudl iR
storage absorbent menber 10 fromwetting articles which contact the diaper

60 such aforeseexesind by theghstic rraeverueraedulis obthercamprsssed pelymens Jajothisewordsy | s
| yet hyl ¥ ' ' , | bout
pol yet ny tﬁ@ﬁgjﬂww”b%gs\ﬁ%&%cﬁgﬁbglﬁgﬁﬁﬁ cHI%tQ%]dZ#rB%trel%inygttxﬂp% g%ergmmi if}e0 abou

0. 051 centineters .0 ough lexi b I'd 1 nmpérvious
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materials which are. c | i ant, and ich wll .readil onformto the, general
Chape ancelik febafiey sapity' By BPS Kalog S il ot GRDLPRI SRervir | <
rralnuf act uwhsie by eMmah bwr;aﬁﬁhedﬁp?éhlsedﬁa I’aﬁ?lt al6i (fb?%)‘aldﬂdtsmafrgiéﬁl, e:(ﬁjbahdbdttﬁiekdessade as
Fil m No. 8020. The, backsheet 62 is efera enossed and/or nmatte

fini shed M4 PerdiFidiin Qisrompresse t“'ﬁ‘-elli“BLa %@gf%ﬁguﬁﬂ%W?it’h'&%‘é%heet 62
nmay be " biRafop A Burpod8 oTithd ipRSeny ARRhor, theS BB sfrésdMalud &is ABGRAERE omCOr € 28
while still preventing exudates from passing through the backsheet 62. It

i s cont enrastmeRthAn Re pabrnsre doan rimdts icellapsgsh ptyte pytisat iR Lontact pyith aqueous

subst ant | gliok, eI ChALUSTHO akdrbil €l IR DrelleShthAR Rorkter GoiEREH 1 30SRY DENt
articles. Th t he

ttd
e si7Ze of the backsheet 62 is dictated by the size of
absor bent "espansiop Pressute’t dfcthe faamt  Hheagspansige pregsnre Edrsotiapded palymerisriedray pled

thodi H A )
beyond e ghssSy BREHRICR e 50 RicA- AR b 3P 1t Sy AL oo Yl
cent i met e4GkRa0 Aodetdiled dtsceipinntof 2 phocedund fonmedtiaraging thb extianGorbpreuralob tiiamt i i n. )

around the enti.r i r riphery. T t 61 and the backsheet 62
are j oi ne%ft?%'(t?é'f ﬁ'ﬁ?‘l"?%ﬁ%{h‘sg§fﬁ%?%8€/%'sn€aﬁwgg’gﬁ used herein, the term

"] oi ned" enconpasses gfn ig ratjons whereby the topsheet 61 is directly
joined to the backshé E?—m;%ﬁis : X he t opsheet 61 directly to the
backsheet 62, and, configurations ereby the topsheet 61 is indirectly
Poined to the BACRENBIRONES TRy of B GEN airtees SRS T, i 0
menber s Wresdt inberitioh s thei@ fraé hbsoert@apdaRy. DURKSIMEGbend Capatity” FofIFRAICEY Isahk

enbodi ment, the topsheet 61 and the bhacksheet 62 are affi xfd direct]y to
each ot hefodl Amous ofj g diauideleynric yripg) whith 2 iivsh dfoame mpls ill akpBiite ich as
an adhesi ¥l silttur® p&Sinitthds§ 61EHE maAG RN B sdMiPTd Be EsPEeidltylusefliCin theanpl e,

a uni formcontinuous | ayer of adhesive, a patterned |ayer of adhesive, or
an array $pragephserent igmbers of the prasent driventifme Hie\polymernic Heamsssbould bavef 4 free t he

t heet t T, f j |

appi i od ¢ Seplel BRBRTEEESR Sboud 20 BB (0FHC PRIGIRG) for B S0 ABOETS 1 g
geanst f gr ofhgyndietig) uh'hetpelli gpmroforfrytqur_n mfariak. :[l'ﬂ'egprouﬂum foa ldetemsininp dhes fr%f
epicte re.represen iye only. . ape . ners can
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No. 5,650,222.

(e) Expansion Factor

Upon exposure to aqueous liquids, preferred collapsed polymeric foams absorb the
liquids and expand. The polymeric foams, in their expanded state, absorb more liquid than
most other foams. The "expansion factor" for these foams is at least about 4X, i.e. the thickness

of the foam in its expanded state is at least about 4 times the thickness of the foam in its



art, such as the fastening tape disclosed in U S. Patent 3,848, g%4:prBufirl 2002
|ssued Novenber 19, 1974, which is incorporated by reference. These tape
tab fasteners or other diaper fastening neans are typically aR | i ed near

t he corner¥08?41ft di aper 60. Elastic nembers 69 are di spod€&d: E%ﬂ’“é?é@nt t he
peri phery of the diaper 60, prefer ag%y al ong each | ongitudi nal edge 64, so
that the elastic nenbers tend to dr and hold the di aper 60 against the

| egs of the wearer. Additionally, elastic nenbers 67 can be di sposed

adj acent o) th e wai st band regi ons 63_of di aper 60 to

B v e CUBREL B8 16 ColBpied K Pratera paver RTRBHOD (1S i e onBR GRS, o
sui tabl e mutmradomssﬁnﬁekgﬁmawwﬁ&h&ouPﬁxﬁmbo& 19%5, 595 (Kievit et al.),

i ssued May 7, 1985, which is incorporated by reference. In addition, a

met hod and apphar 4heiPuegses 5| the prsseniminnentian diei Teigtianshipsbriwess expandspendhavi ng
el asti cal e =atals r

4,081, 301'!0“3‘9s thr'%ﬁﬁéssgﬁ'gcgﬂ ?ér‘s'%%&yzs 19'57‘§f°h ?@Z"%éﬁ:}‘%@g%g? gteggﬁ’bm%
referencefOUQ‘Mlegeqlagwc menbers are secured to the diaper 60 in an
elastically contractible condition so that in a normally unrestrained
confi gur at i on, thickeessyypaidic= thinkhess|igistexc 0V ¥ Wc@ritiopt 2) or gat her the

di aper 60. The el astic nenbers can be secured in an elastically

cont r act i vwheee: ctbraklnetsseq ndéy @theltigelsiesstofikhe\faansin ifsexpaededspitee, t he el astic

menbers can be, sfretched an ur ed aper. 60 is in an
uncontract ed cB‘r‘f&'?etsf‘C@HaPSN 'fg\ﬁrsﬁlﬁ‘f '\7§I°§mtf?f‘é“ '&,'tg‘ﬁ(glap B be contracted, for
exanpl e, by pIe and the ela tIC sec d, apd connected to the
di aper 60 whi |#® ng)g'éf'%gtq’ew%ﬁﬁ‘«g gﬁfﬁ-ﬁélﬁg ”ﬁ'l‘F?‘ét‘% B8 HPa¥nst'FEt ched
condi ti ona typiosl pelyafetit foamﬁx&mnmmﬁzﬁimﬂad Wite-13-ofitld 50afwdulEhdveagt h of
the diaper 60. Alternativel the elastic nenbers can extend the entire

| engt h ofPredigtedisxpapsiondactornf %&nye ~onfgpanfedifickness A e e £eflapsed higkoestof

el asti cal it Yoafi? ane%ﬁ‘-&de@dr@ fdrint@surihp ehe! e%ng.tstan efctok edeSdrbed heredRINEME Test
dictated by the diaper design. Inuse, the diaper 60 is applied to a wearer
by posi t i Matheds setionwéUst Batert 5666228 under t he wearer's back, and drawing
the remai nder of the diaper 60 betvveen the vvearer s legs so that the other
wai stband region is [fsiResistaner t pressiofelétiectton of t he wearer. The tape-tab
65 or other fasteners are then secured pref erably to outwardly facing areas
of the diaper &@clevant mechanigaldeature iof the diighpmrfaceqreapaliymerigtfonpesaful iy thec| es

i ncor por o J t.he t t end
to more oFFi nlehd 36 Aagh E helRARIE He 'GRALARER oy, AUGRE N

absor bentcorgpagpn Yefteatiorn(RILDI.UThe RTCR atdabxtedy»y tife sztms leebsiw istactonction whthes .

When used. 3o AN aRRR" BBt SR deRsf SeoRRSaR! & il ARE! ndfond LIRSS
enbodi rrerﬁ Brethe cor & accorcf"ﬂ% resen |nven |on 1°PO0ST t i oned
such t hatmeduladsln aird,ideterninéd by: 52the£polymel' ewodtnmm\mcommm uitdek Iwhtchps heet
61, and serves to ﬁu'ckl. ffgw re nd artition bog exudat es from
wearer' s #8d\P2Po"ak® iZH"§ ' UBR F’l t PURPIEENEsS, oF 1polyipsyizations OBl ’ng of
6 SEPTE xﬂ&@@ wifh @&/e&m%@smlhif&&i S extenith i the ipbliyRier & plasticized t O

t opsheet nay enhance the |iquid conmunication by providing interfacial
bondi ng a‘mfefi ol ateriglye-gopartersdefbinthe foam sirychis 45 EUCPRSING: qui d flow. The
di stribution i he core
28 and is subgzggéeh J%éﬂgg‘y%z%‘“% %M??Ja‘[}? @g?%emggﬁg%ﬁgﬁ &éssﬁ%tvm
general | yina@tim)thmlymemcsfoams shwhdgu saliably tesistantte ldtfennamntOheorppress@ntby

S2 h b
oeeT 1 etoroeh ehcOufie R LY Drafis ik otk BaB0S MEEHToR sfefidh BB of,, pe

utilized. R'Pst)smmowtmﬁnegac[Wtalchpmdry@idnbh BgRtitCEIRONEAG chtitfons bid wilih 53
correspondi ng to a suitable wdth for the crotch area 66 of a dis bl e
di aper. AROUREIVIde thesg capaRibiesunder the COMUEISIE Strese cRUSHIDYBFAISHEM i %avgb%fa vari ed
to provi dﬁeaséuftlebts%rﬁehttmtc%m&wmmtﬁr sizes. As is shown in Figure
1, storage absorbent nmenber 10 can conprise two separate storage absorbent
menbers 20 andT®BOREGDrexhibited b}h&\eepdmem fsmusg@l abtbemb@mt inventiasy cas| kenent

| ocated ipn t |sc arge re nof i

st or age a%“agpﬁeé’n?y ar:ee?%‘ B‘ haa upt (tqlt ﬁm"d’rr eedI iﬁqu et(g?rss%%g&ed {?agr?iﬁtgﬁi (it
shoul d beuﬁcﬁﬁﬂ&?laﬁﬁdnﬁhﬁF pieksarefob & Epebified &mpaiatueeranalpeﬁdd muné]am mdtlpd i cant
storage capacity and will contain liquid at |ea t,unti_l_ i s desor fed by
the hi ghefor SaBYRg:t this, particuiariyne of tesy is described herepftes jn the ?té'i%'eﬂdésectmo
(corresponding to the crotch or liquid discharge region of the core),
articles containing such cores nay provide inproved fit and wearer confort
both when the article is dry and after it has received several |oadings of
body liquid. See, e.g., co-pending U S. Patent Application Serial No.

08/ 825,072, f| I ed March 27, 1997 by G Young et al., co- pend| ng U S Patent
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As referred to herein, "disposable" absorbent articles are thosg spbrEMsEar 202
i ntended to be discarded after a single use (i.e., the original absorbent
article i ét”; 7v\gol e is not intended to be | aundered or otherw se restored
or reused t18bsorbent article, although certain materi diS/BPY045 of t he
absorbent articl e may be recycled, reused, or conposted). As used herein,
the term"diaper"” refers to a garmenl2 generally worn by infants and

i nconti nent persons that is worn, 6 SEPTEMBER 2002 WD 99147184

B st SRkt SR bR P B0 S LB EEB A B, o1 e

absor bent canffihing lpSsure /6. RRPd produtes Bemdin F typlcally Abbu090% BE ks Esnthressibh 8f Ni Ng
pants, diaper inserts, catanenial pads, ,sanitary napkins, tanpons,

bandages, thf £Ramugtruptueesthen it 'ng"é’l" SP‘HW&‘I‘%‘O itg rge P‘PF@'bFi‘tl{-‘éPa“\W witlr switheUB UFipRis A
Capi | | ar yha9ggPh Isma£%meoﬁ B Py RIR M. OfPréfEFaﬁlyttﬁ§tstrbnﬁ ﬁerdE@cP%H&e? sulte
capillary sorptlon absorbent capacity, as a function of height, of storage
absor bent corditioes wilbbe intthe ranges from abavtehtd gheut f0Phemere preférablyifom hwetl] to
neasure t t G, ei ght,
of the hif ugﬁr% acghé?eﬁgﬂgk@?rogf&%{lpf B ab%@tpl%/lhgt)(l{ mare %?égglg fro% boutch such
as hydr ogw®elabbwistd. ng absor bent pol yner, or other opti onal mat er i aI s utilized
in the absorbent menber. Nonethel ess, the discussion that follows discusses
the Capillary Sorpti ¢g) neerkical Hasg Sérptiet Heights t 0 neasuring an entire storage
absprbent nenber.) Capillary sorption is a fundanental property of any
absor bent t hat Tigohigh susfatecared [iacﬂydhd'lci faarAd Ggrfud Gereinad bé Bico BHaREMRBIn &hhidICt Ur €.

In the Ca |l ary .Sqrption ex n or, absorbent capacity
is rreasur&lcfk“é.‘é Vé“?ﬂd‘@?& Pt U‘Pq\‘e Pﬁ‘ b‘?‘ggr%él%de ﬁ'ﬁ ‘515%* H@B'@‘I‘ﬂ‘ %ot° #1tke sanpl e
relative keght ittcoh Rfiére X Wiolthe@RA b%ghénty (IhEAm?is haﬂnédqrx tidabsn. rww;n&t camd | lary
sorptlon Is well recognized. See Burgeni, A A and Kapur, C., "Capillary

Sor pt i on ®gimAONEACE ds ithe ¥H§Erat|\?&s’séb°ughmmnmlq?§s@w bt amp yalnel Themast 1967)
356- 366; .@9@5&&5& ﬁ,%asul% it VHOR$OIRRV&Y at XT-EE?%lﬁntlﬁﬂh@@{E}%n@rg:g gr Whggy 7,

Chapt er pp 29-84, Elsevier Science Publishers B

Pat ent Nolt will eqob\ﬁm to preskididd Betbe artitiat thds singdg ﬁomnramldsmt &illyakpredsche a

di scussi o t ' r ) t

ot ruct ur ohaBlof hE ety el O FRESE by 8 Melab the Sl dofi il BPRRORT, |
ref erencea Ipacecah poiRt pf campiavson far ger foams glsefelshehfm t Im $hns: cergmlc thedfoamsaawilh

uni nt er r upt col um of..flu [E38L 40 L anea al ance. The sanpl e
'S T nt aF AR sRilrieb oo TERH of el RBI Dt PR eoIE CRREeRlR TRt
t he por Ou&n,sitiﬂlumtrbl rpeefahlﬂp hblsasi aboutl 60 M) stﬂleﬁﬁﬁﬂprefel‘hbly\lﬂll@bﬂ aHoGST ¢ni ahdhe

bal ance flyid reserv ed as f.l ted f. upt ake of
Che g ass*HmprecEeterapiy e <pa POGR BlamyndveiFelye pifFes et fhama il beveta

capacity %%wsrpwsfr&arab&d: 20 Yo abtut DORM, MOYSyPRABS frém abéut S6Fd EHERERD 202 WO
991 47?184 -50 PCT/| 8991004% tensions or_heights) is measured. | ncr ement al

absor pt i oﬁomevély(:fw akout P to shortepmattilh mose tymienlly firoms abaut 89 tq pbout 90
decreasi NgnC ik le@bY for'Hidabuftihl90% VHSH is described in detail in the Test Methods section

below. As indicated, where the high surface area polymeric foam is in particulate form when

combined with the osmotic absorbent, 90% VHSH is measured on the corresponding foam in
sheet form (i.e., prior to forming particulates). Where the foam is formed into particles (or
beads) during the polymerization process, a similar foam can be formed into sheets for
assessing the foam’s 90% VHSH.

(h) Other Properties of Polymeric Foam

Foam cells, and especially celis that are formed by polymerizing a monomer-containing
oil phase that surrounds relatively monomer-free water-phase droplets, will frequently be
substantially spherical in shape. The size or "diameter" of such spherical cells is a commonly

used parameter for characterizing foams in general. Since cells in a given sample of polymeric



Time is also nonitored during the experinment to enabl e cal cul at§ @apfiMBER 2002
initial effecti ve uptake rate (glg/h) at a 200 cm height. Reagents Test

Li qui d: rine is prepared by conpletely dissolvin oW ng
material s P‘h’g(c?’ 4?18% ed water. Com ~oundF. W Concentration gpé"bﬁgll&u

(g~LI KO 74. 62. 0Na2S041422. 0~H4) H2P041150. 8S~H4) 2~041320. 15CaC12~2H201470. 25
MyCl12. 6H202030. 5 6 SEPTEMBER 2002 ‘99147184 -$1_ General Description of
Appar at us Set Up PCT/ 1 B99100405 The Capi I llary Sorption equipment, depicted
generally @s 220, in Fi gure, 8A, used f is test oper at ed .under_ TAPPI
Qond ¢ ons TREEFARI nSrsti ¥ OLatpPimpty tieDeie SE8 o leriliciel B e |
Fi gure 8A a4l aﬂﬂeteimillcbf&ntbemeﬁbad via a continuous col umm of test liquid
(synthetic urine) al.ance liquid r VOi I, sovvn asZ tai ni ng
test |iquid. Thﬁs ‘P‘gt’aﬁéf’eiﬁf'}“"t'e%a’le vaija 'ei“er myinipg) the, ayerags el H&F 0?2"“""

i nt er f aced Thk ttbsBueRITREthiGud, n@we@h%ﬂhae&hﬂn 3in6Ee i faitsdinbaivasapaiipp o
reading to 0.00l g; such a balance is available from Mettler Tol edo as
PR1203 ( Hi §ieasemeat based on thecanpingeelectron photapricrpgraph of adeamy sampleser tj cal sl i de,
shoun general | Y 7iledii G4 ieaSfteritufhven HefbiiRhrk Bikol Sh he"flm I YRR ce Pzt Bt st
sanpl e to expose t?\e teste sarrrg‘fsh @o nvaer;l/'?ng SL?CtIFlOI’l '&J HEE & vertical
slide may W feam indisexpandet stead, 01g., ahshown irsFigtthfd}'&d’atemP&o écﬁﬂﬁﬂkrmed‘oam:cord

ti h d di by th
Ut o0 Ry B AR A EGR  BR B
Devi ces ( Neftoat 80G) oﬁlﬁss!dtﬁ@p?&ﬂ%ﬂifﬁlhbbt&%b‘bdt—%—pﬁa S-E, which may be

power ed by m)tor" driye ZETA 6104-83- 5, avai (able f I\/btor
(Rohnert, CA). Xeﬂéf{ya (b ‘Hﬁ%r@gﬁ"a&hﬂeré’f@ﬂf C‘T‘\"Hﬁfeéef g‘&["oW

bal ance 20¢pecRp Ihéﬂearcm SRy lesliso 'Thabﬁx@ﬁ:h QN ibs6rBEPwttYsollbleresiaial hﬁteheadé g y
generated for, each test conput er |nt erface to, actuator, 201

may al | ow festdualosstts and e@@m mcfaf f?ﬁ&\/éﬂ‘eﬁt”m@fe ptes EAPEqRolymerizaligny waghis:
exanpl e, t BRy/SChysRSpRIIiER, Redide &&tdeﬂ &Quﬂﬁﬂ@dcﬁ@xﬂé@ﬁé thirh tderG9. VESahi cal 1y

only after "equilibriunt {as defined below) 1s reached at each Suction
hei ght. Théens#y ideen wrludg, dowever, otheropat¢rgnsobtpleeresidenl trenteriatsosuch (i emyls#BB t hat

connect s tg% {n('i) 'rf 3:% afn%n&é?irﬁ)?m Fe@idﬂal%ﬁﬁa?e%ﬁ% %ﬂgracégéﬁgrﬁ}:ﬁe {iﬂﬁﬁ&'ﬁ 209

IS connect eserv0| via glass tub i ng stopcock 210.
(The stopcmksiﬁ(ﬂ&fpwnmmnalto the drain only duri ng cl eaning of the

apparatus or air bub renova i onnect s ui d ervoir
205 with bal ancé\“?'l %%vélf'v%'crp}(’f%"e @f‘ iitpé' (5 cakd T0"2HST 8 'é'(aassl(?quﬁllid
reservoir Zddm mal&lalqtes unit véluie @0 foam ght:tuEeanarhedisedmtmeasg’eefem desity. 2F6A and
cover 206B. Th V, 06B has a hol e, t hroygh i

contacts tﬁ’éa'?ﬂﬁﬁf‘d\%tlw?@’ﬂﬂ"‘le&?é’m%ﬁ? °%%"b#?f€r%$‘]‘h @ﬁﬂsﬁd‘ﬁféﬁ%p%ﬁf " 8ot
contact the.s.Paknt ROSEB 202D % alt)lnﬁu&ar@ntzemgadpnagxswmb Imetigithdt camb t he
test sanpl e{ngFasu enent cannot be used. The glass frit ﬁv@g:ter nust  be

suf ficient® REiy determinasioar Jnthejn ‘?‘W@F é‘ﬁﬁﬁal’%ﬁ"ﬂ%"c & efulginghy ow,
for hol di ngrds&if idvestionIaEr§ basTJlﬁnﬂly%ﬁnei (ekélusm?of 'aﬁzl_}eéiﬁﬁﬁtsﬂ@ an@ oﬁMat@:Vy wfor a

constant tenperature control froma heating frit is a 350

fritted di shereagereéfrompmbentildeabout %aglcng)referahiy 9015 apotttto 13 & ahput Q%E/F%\@n@ from
Corning d (e S ough
to keep the ﬁgtg su%ce mm °§‘2€?’|6$ ry sﬂt'fért I §aﬁ% gagE@%E:eRf 3’802 WO
991 47184 PadefulBeei0@dlhave dry basis density values in the range of from about 0.01 to about 0.03:

g/cc, preferably from about 0.013 to about 0.033 g/cc.

Vertical wicking, i.e., liquid wicking in a direction opposite from gravitational force, i:

a desirable performance attribute for polymeric foams useful herein. For the purposes of thi:
invention, vertical wicking rate is reflective of the permeability of the material, and thus, the
ability of the material to deliver liquid to the hydrogel-forming absorbent polymer or othe
osmotic absorbent.

Vertical wicking rate is determined by measuring the time taken for a colored tes

liquid (e.g., synthetic urine) in a reservoir to wick a vertical distance of S cm through a test strif



-52 heights specified (the glass frit does not allow air to entgrsgpfeMeER 2002
conti nuous colum of test liquid belowthe glass frit). As indicated, the
frit 202 is connected via tubing to fluid reservoir 205 or bal ance liquid
reservoi r W4 ¥endi ng on the position of three-way stopdS§3UBPIWY405F ass
frit 202 is jacketed to accept water froma constant tenperature bath. This
will ensure that the tenperature of -tthe glass frit is kept at a constant
tenperature of 88F (31 C) during the testing procedure. As is depicted in
Figure 8A,_ the glass frit 202 is equipped wth an inlet port 202A and

out | et pdftformofspecifpd Hzarakhe varticrlkicking Begsedire i§ dgsceibed: i) gieaterglelad dn theat h

shown gengdsalbifo®Sectof of (T PatHnPRS. 3, GlRY | Uﬁgisip%xl'faﬂ{edQ?ﬂ%t ﬁ:gtee%cfbf Rhqure 8A.

However, the water introduced to thé jacketed 'glass frit 202 from bath 208
does not Tobeespacially asefieldn absorhgntdnembtrs foeatiserbing| urige,ithie foame osefid iherginl veitled

t hrough t . ] e rekn t con

t enper at Lflr;l gfe%glp ?'%@ u?ggt)lgin%:(ﬁgalga ﬂﬂﬁqﬁgﬁ]oa%%zéhg 8f aﬁTI'Qg%P%feﬁéﬁg%%%ustsl 5f rit
202.) Regepmuws.r MQ6 @refdrablyl alwec preRoréd afivam eabsdrbenesd of theaplesgent tinventiani wicke
evaporation,of test liquid.fromthe bgl ance servoir and to enhance

bai ance. SVRBRHSE Ing bt BEt o e mere Bien et LERESen: *"Thi o box- shown
general |y as 2fhd, veRital ¥ickidp abstibenBchpacitpveat fedsii@s tRPaniast af kel Kyuidpgugh
which tubing 211 is inserted. The glass frit 202 is shown inh npre detail in

Fi gure 8ERramiohanserog foam thapjsdeld wiblin pashane i G dotm) vraticg] sestion ofithe saggown

Wi thout i gpln@hrd RRE FoahDampRN\Hed I the lerROM WickgRest ASudn et fidtiod Q%erﬂl‘ﬁl?fs frit
is a 350 nL fritted disc funnel having specCified 4 to 5.5 pin pores:

Ref er r i ngnads aferthe sangil: hasheengliowed fo verticallp winktest ligeid taequylibrinar(e.gahftgracket ed
funnel degi t S . | [ ' 0.. The ss frit
202t ur t FE SR SAE L RE IR Wi ARE s e VILRE) SIORHE aBBuCeandhlf L B35
(whi ch coleperibsd in grydtemddeil iR 6l Tast Meitotosec@e89f, U dhPaént Non 5388207 (yet @st

sanpl e, shown 70, d proyides a snall confinin ressure.t.o the test
sampi o, 1403 $Pudder Bralt ottt el Bt kine SBReR| Pladiet ok B AR5 T 1
di sc 260, théoretihilyoequivakkgt ®tigincapilladosbrptionbstbeht Gdpatitigs AfhighiightsasSinder i t

di sc 260.,The Teflop. ring 262 js 0.0127 cmthic avai |l ahl e as sheet stock
from M Me2¢ g}e@a'f’?“ gkthg f@%ﬁsﬂﬁ%l hereyn i‘ssa"&?f‘[%@ the Jormer, o5t ‘1“8 “Efs@ﬁ“"c’éeshlﬁver t he
frit di scmérdreasifeandhedphhe p@forinb® thy dath R & Sornadd dest RFSreBbimENdé@ Ss the
evaporation fromthe glass frit. The ri % outer dianeter and inner dianeter
is 7.6 arfBeags of dhppcterdapg.thisiipperiant asemeterok thedoampeaf dfis renting Tef | on ring 262
s about 3 mm sy edbilsRPaiRbProatl T bEIn Alet i @%rcoglﬁﬁleg Rt obfdticO 11 ng
(avail able from McMasterCarr as # AS568A- 150 and AS568A-151) 264 i1s placed
on top ofabyerbénd(e.g.i hygrapebforming @bdortientepalymerk ih e perticwlanhprefernad pmbpgitent f
cylindri i . . o | 262 . . fst in
preventi gtﬁé g?ﬁg‘ég%@ra IH,(E)]EB& I'%B%Hgg mﬂ;?%{';&)g’ll}[ gg%dlg%ng{tﬁeﬁa@%%}éggéyc?ﬁ%‘i nner
di anet er fofmipg polymies toprovideciddendd Thatis,eVhile B, foarh enaP-initially i prepatedrin sheet 6
SEPTEMBER, 20 99147184 PCT/] B99/0040:. -53.reduced to,fit the fupnel as
ol 1 owe:  ToRD tsst Plegis i b8 presgsied o il p3gicied (BTG 47 e prefiedatl T °7
cut of f, t&ﬂﬁyc{r&géllﬁgrpr}'lﬁ'nci'.fSAgtib&dselb_&Bdge} mgﬁfahel _ Iixskeﬂl(ﬂgre?d;laﬁd irx’ﬁé;;@s fdir:ﬂg:ir .
contacts the inner .,of the cylindri acket e nn al | _aroun

i ts peri pHERaationsare deseribed dn gieat \defailqioy U Jhisat sééﬁ’}oihg\%?’g@wem ly in
Figure 8%,@ﬁ),ﬁ@?co%ﬂfﬁh@?ﬁsl.%ﬁniﬁﬁﬁlicﬁﬁiﬁ@,eﬁalw 0D/0RY 4 5L filed MR 13, ?M‘;ng' ng

pressure to the test sanple 270. Referring to Figure 8C, assenbly

consi st s bf AaDesMarai SHIGHSBICTONRM.YMERS FaM MATERIALY {P&&0Ceset788R)#pd 268 and,
when nece , i gh wel ght no, ) i 1.5 11054 i gton
265, (CpteamE S BReR Apflcpti, 33l M borGaalE) slbd gaich 3, 19 85 E & 00
wei ght of DésMargis &tabrtitied HABSORBERT MATERIALEFGODISTRIBETING AQUEOCUS LIoUBsY(B&E of 0. 2

psi is atjain depending on the test, s le's dry di ter. This,is
di scussed“¥8"tW)) F %Pﬂ‘ﬁfsrfﬂ@fb%@#@ Wﬁ@'ﬂﬁ?g 3 ‘I‘J'E‘Ié’a}gﬁ?ﬂ‘ PeiheteAshings | owi ng
di mensi ongy e r@féI-e%Eesgﬁﬁ!S%@rby%ecKarﬁca@ oc@dﬂin?ﬂﬂ@'fozﬂl &'Blolde beanﬁleQ (&g and a

hei ght of 6.0 cm The Teflon piston 268 has the follow ng dinensions: an
out er di aptivesizinghemttings clioppinge gic)) of dhe desited dimensiper Adiematively, foam pgticleder

266. As s ' ' t . [ . .cont act
the test @% é@v{&ﬁ%’iﬁ%ﬂ?ﬁgmﬁ@\ﬁ emgtl%?og'ﬁc%pgpg‘% gﬁcr %}g‘?ﬂsbgﬁgéir%g& (l:l{:m deep
chanber 20(. Paterte&5658,922,a3hedAag. S\EI9Tb Li etcdl.C uad €S, Paterit 15588 462, isaddiDee. S
actual dry dianeter) required to attain a test sanple 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 sanple's
actual dianeter (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 31C for at least 30 mnutes prior to conducting the

o o N e o oy a2 M 1
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conbination is representative of the nenber in question. The dry wei ght of
the test sanple (used below to calculate capillary sorption absorbent
capacity) we ®hesaei ght of the test sanple prepared as abovecyipdesosasrbi ent
conditions. Experinental Set Un 1. Place a clean, dry glass frit 202 in a
funnel holder attached to the vertical slide 201. Myve the funnel hol der of
the vertical slide such that the glass frit is at the O cmheight. 2. Set
up the apparatus conponents as shown in Figure 8A as discussed above. 3.

Pl ace 12 tnl@b@neleet dhaltlanoﬁs:ldshnpubﬂearcbsxfr\wm}r isAfi€orporated) by refemneecherdn’. Pl ace
plastic |Iid 206B over th .ance liquid reservoir 206 and a plastic lid
over the %%?F‘ 'ﬁc%‘“lf?gﬁm"ZTZ °éa all(Wt‘?’f’l | Foamdy; §°gFlo}°§P1"§V\P‘?'HBergP§§ #6bi ng
211 to fidisdub¥e®inGhiore Baingdloval | ow t he gI ass tubing to touch the lid 206B of
t he bal ance | I(%UI d reseryoir or an unstable balance reading will result and
t he measur enent teRRNBEriGfoag vy particulate fpam dhe pattisle sizeqf disergterpalymgris fogm204 and

opened t Op g A&at bY Ia?gyor VEIJylé}nan(ﬁ'sa%}kglré o%ﬁousoﬁa?t\{&lgkﬁésg nfd'dLe;Itueﬁ&’s i th

testflwd i's opened to allowtest fluid to enter tubin , fril
bal ance fpai ah thesizs ofdhe ospOEc algorbentcespicially whepn thexgmotic albsetbsilteda hyddogsecur ed

I n place. r on

t ubi ng 20@%@839 @%?:ﬂc%rggﬁ.hd%gﬁgg%%m% rgdst‘%{ zﬁ'daq’ B ‘@Rg'été'tr?ﬁu ﬁ!lot‘{égerrggch t he

glass fri meha&z tht partnsleshiaghethhn pinjunﬂouﬁfmﬁﬂms domut thiintain dptimam fluidddliveryhi s

Tygon tubin h, test ui.d fr ui rvoir 205 7. Att t he

Tyoon t ubiogebi b Sioce pbRotsent, | & Beliftes o BEERE cairetyetn a0 pBRR® 200 and

st opcock RdQhiecaditn@ob midvodslinlside paAale\eRtdliedtOuid Qelivee @nfiSSwitl tht osthbtic

(St opcock 210 shoul d b c) osed g gl ass tubing 211,) The test I|qU| dfills

t he gl ass 2 b f i41p VSt | evel
atiorbent oY REFtE o5 S alsp greatshiban s %%mrqﬁ@s by ip pefigvedithat frx

gl ass frifmafsamddian Bssmue sfzb bf dry'phiticlel BRafldr tiad ab&i 80 nfXGRE GiRuffibRnclcOMiRf the

glass frit disc 26 ty the funnel and renove all air bubbles in the
t ubi ng an¥ruEtyEs ¢fthe m!ywm@am exjsts tmsw&thﬁalth pEfuideat high spetiparte theg gl ass

frit 202 n@%ﬁs@% ggﬁyémg g@kcﬁﬁ dré/ gﬁﬁncﬁ%ﬁe%ﬁ‘&ﬁ@@g&tﬁ&ﬂ&ﬂ dobfidbR! N Of

st opcock 2 I ca ect ont ot t om of
mass median particle size of dry particles, and typically between about 50 and 600 micron mass

median particle size of dry particles. The dry particle size and mass median particle size of dry
particles can be established by dry sieving the dry polymeric foam through the appropriate
screens as is discussed previously herein in section III.A.1. in regard to dry sieving hydrogel-
forming absorbent polymer particles.

Applicants have also found that the high surface area foams may optionally comprise a
fluid so as to provide increased transfer of urine to the osmotic absorbent of the storage
absorbent member. The pre-wetting fluid partially fills the polymeric foam and, without
wishing to be held to a particular theory, is believed to increase the uptake rate of the foam.
Ideally, polymeric foam comprising pre-wetting fluid(s) should be shelf stable, with sufficiently
low water activity to prevent microbial growth and prevent evaporative water loss and not
migrate out of the foam over time. Water can be used as a pre-wetting fluid to provide the
absorption performance but may not by itself meet the other requirements.

A preferred method for dewatering particles of the polymeric foam of one aspect the
present invention is the undirectional dewatering method, wherein water contained within wet
particles while the particles are being made is removed in a single direction from each particle.
The vacuum dewatering method of Example 5, set forth below, is one example of unidirectional
dewatering. It is believed that unidirectional dewatering of preferred particulate polymeric

foam materials results in greater expansion of the materials when wetted than would otherwise
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260.) Relevel the frit using a small enough level that it wll fit inside
the jacketed funnel 250 and onto the surface of glass frit disc 260. 8.

Zero the gvag9%41184t with the balance liquid reservoir 206. PRI/ @890MH0S, take
a piece of Tygon tubing of sufficient length and fill it with the test
liquid. Place one end in the bal ance3¥iquid reservoir 206 and use the ot her
end to position the glass frit Z02. The test liquid I evel indicated by the
tubing (which js equivalent to the balance |iquid resen~oir Icvel) is 10 mm
bel ow t hePer Bgvided pritboy| upidireptiqnal dewateringgand that ersexrp@nswatpr?\rréesw@ewnéh t her

adj ust ”’L%nfi |m(f eé?) Zynkérﬂ‘{'é-»ﬁ Add tﬂ{:@sn{]ﬁé%% it aQE Smstic atbﬁb‘?b&.%tfﬂox%ﬁh 'eon on

the vertic At'ta e out ot and |n et ports fromt

t enper at Lfnenﬂmphlmscﬁam and o thg pplymietiefoamlabsorbsfhidout | et ports 202A and
202B, respectively, of the glass frit. Allow the tenperature of the gl ass
frit disc 260 to cone to 3 | C This can be nmeasured by partially filling

the glass fri t ui d suring its tenperature after it has
reached equi IcrF br lﬂo a(?%c’m 0% "3 malath wil | need to be set a bit higher
than 31 Cto ¢ L Q b adon heat gthe %‘E f water
fromthe bath ?)rag‘?'rél JroeLs mem Frs cﬁor e’ gtf"é§’§es?'r 'f“"?" on, 4 (IRt BB or

m nut es. dpaphdi lcehiyonSais Biiat 0dh TRogradtRe iArabsofteat Wellsl Fot BAMPRS § FdikBRing seAmMpPUt er

programthat wil| determ ne how long the glass frit remains at each height.

In the cacarrbrawt'%refriprr'r'bwhsowwr@sww.mgrﬁberaor betveenfthe, Fespsctive; ebserbgpt
Speci f 1 edndbdiiée tf15 %Eb)‘b% oRS eyuzpranfercrnfglsbrr[ﬁs shoald bB OF Sidh %&fﬁg@ev.sn adfae fluid

reservoir is on a bal ance, such hat a co uter can read the bal ance at the
end of a noh&wm intenfaciplhagiernio larmri taristen| espesially éf pasitipnaddietvegmiliet rgspective

readi ng/ tdb@ﬁbﬁ@kﬁh\e@s)of%ta‘ﬁ@o?&ﬂ Béte.! ﬁFJdd B %rﬂ%ﬁbirgéx“s‘i%‘ﬁg'uEid tgﬁfoﬁr#r POSES

of this net test sanple 1I's consi ere equi when
t he fl owdrataed wet nsegsity Itcatheaibspb&m fcome chnfifon the rabsabdno stomgs pemibéd gstifnulmber of

consecuti Ve A% IS recoan zed, tha rtain erial,

ot ual - edirisP TR BlsE e risk o SER R e kOB eler 5 R IR
CO\ISTAI\rr"materm:aaﬂrthd osanue absatgent miagerivla| Thiseis wepanticubad diithgb for $arﬁcrﬂae dighs. The
nunber of radrn tedeltat ble is spegjfied j.n the ca

Sor pti on O RPN A L Aot Findiriised aniBu s SRSt 19 | o
500. The dokt awnrpatr&hé:eupﬂtaﬁyﬂ;oqstﬁmwhfeb 8Elthe BbdoftRniCridthtick.a HyweRF,Rhé SKflldgENU as
"EQUI LI BRI UM CONSTANT" 6 SEPTEMBER 2002 WD 991 47184 PCTI | B99/ 00405 - 56

The Equi |3 ap il sroanize: thatsthers ase also; binders that wey pbasey %&apﬂl&WgF%'q‘“r om

0. 0001 t r&&QueQQﬁ theTEIﬁo-fba{thﬁ)é%B}G sﬁc?. & f?dem%h'tfyhr%gh.ﬁégﬁl?'vﬁth%ffié‘&tr&@. nc. The
t abl e shows t he bal ance reading and Delta Fl 0w cal cul ated for each Tine

| nt er val .SuHages aredor kn this Sasepthe high syripen areq hydrophilicgive teayt previdegpti the liggigl ~ 0
300 ~ 0. ?lQlein{ﬁchtipoQnd the integrity function, in one material. Also, the respective absorbent

member, or the entire absorbent core, can be enveloped within a liquid pervious sheet, such as a
tissue paper sheet, to obviate user concern regarding loose particulate absorbent polymer, as
long as the capillary continuity is not disturbed.

Other optional components that can be included are materials to control odor, contain
fecal matter, etc. Also, any absorbent member comprising particulate osmotic absorbent or
high surface area material, or the entire absorbent core, can be enveloped within a liquid
pervious sheet, such as a tissue paper sheet, to obviate user concern regarding loose particulate

absorbent polymer.

IV. Other Storage Absorbent Member Materials and Properties

The high capillary suction absorbent capacity storage absorbent members of the present
invention will comprise the osmotic absorbent (for example, the previously described hydrogel-

forming absorbent polymers) and high surface area materials, with or without other optional



0.000 O 5 10 Tine Infierval Time |Interval Bal ance Val ue (g) Del t ag Hp@t=MpeR 2002
(g/ sec) 00i 0. 0900. 018020. 1650. 015030. 2250. 012040. 2700. 009050. 2950. 005060. 305
0. 002070. 3120. 001480. 3160. 000890. 3180. 0004 Del ta Tabl e:

Ti mre0123456689®ak4 al 99990. 01800. 01800. 01800. 00900. 00900. 00 18Mebe0s00140. O
014 6 SEPTEMBER 2002 WD 99147184 ~ PCT/1B99/ 00405 -57

Del t 2a2999999990. 01500. 01500. 01500. 06G%00. 00500. 00500. 00080. 0008Del t 239999999
999990. 01 200. 01 200. 01200. 00200. 00200. 00200. 0004 The equi l i bri um upt ake for
the above sinplified exanple is 0.318 gram The followng is the code in C

| anguage compdndnG seli ey thiemeoplastii matorialuete.u pA akeexhaistive listde{toptional matetialk e

data(int e oubI br| mco st ant elta; static
Goubl e et Pik maimers i At Ry et NI SR Btclosoombegt i e,
doubl e prﬁyctibabtlﬁqul@ktﬁﬁge inempBears intthd@bsorbétit core. The principle fuhcfﬁﬁuf kucﬁ&ﬁiﬂhes

i ++) deltas(i] = 9999.; 99 9 ns/sec */ delta tabie In&@n next delta
%/ equi | i BYREFeRbeEYIs P abserb thefischargsd hody inwidieither figsefly pf tpm othey e?éwbsm prey

readi Ng ~mbnbers (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.

The amount of hydrogel-forming absorbent polymer or other osmotic absorbent
contained in the storage absorbent member may vary significantly. Furthermore, the
concentration of osmotic absorbent may vary throughout a given member. In other words, a
member may have regions of relatively higher and relatively lower osmotic absorbent
concentrations. Without wishing to be bound by theory, it is believed that the minimum
amount of high surface area material mixed with the hydrogel-forming polymer or other
osmotic absorbent material must be sufficient so as to fill the interstitial spaces between
hydrogel-forming absorbent polymer particles or other osmotic absorbent to a functional degree
in the dry and wet state, so as to provide capillary continuity and sufficient liquid flow to the
hydrogel-forming absorbent polymer.

In those preferred embodiments where the osmotic absorbent is in the form of a
hydrogel-forming absorbent polymer, in measuring the concentration in a given region of an
absorbent member, the percent by weight of the hydrogel-forming absorbent polymer relative to
the combined weight of hydrogel-forming absorbent polymer and any other components (e.g.,

" fibers, polymeric foams, etc.) that are present in the region containing the hydrogel-forming
polymer is used. With this in mind, the concentration of the hydrogel-forming absorbent
polymers in a given region of an absorbent member of the present invention can be at least
about 50%, at least about 60%, at least about 70%, at least about 80%, or at least about 90%, by
total weight of the absorbent member. (Similar ranges will apply where another osmotic
absorbent is employed.)

Notwithstanding the fact that regions of an storage absorbent member may comprise
relatively high concentrations of hydrogel-forming absorbent polymer or other osmotic
absorbent, where the high surface area material is fibrous in nature, the member will comprise,
on an aggregate basis (i.e., total weight of high surface area fibers used in member divided by

the total weight of the absorbent member X 100%), at least about 25% by weight, of the high



reading fromthe balance */ while (lequilibriumreached) { equi kléﬁer@ER’ 2002
next time += 5000L; while (clock() < next tine); prey reading */ value =
get bal ance reading(); delta = faba(prev value - value) / 5.0; last 5
seconds */ worsyneal ue = val ue; deltas(delta table index] = gekrhggoedg:del t as
*/ delta table index++; table / / /* initialize all values in the delta
table to /* initialize where in the .g¢able to store the /* initialize flag
to indicate equilibriumhas /* initialize when to take the next reading */
/[* initialize the value of the previous /* start of |oop for checking for
[ * cal cul airfacevaen fiberst ak doweetimit efoabom025% fibérsvisibtlidved inkcebsaBe @Ointhart G
el asped from/* read the bahance in grﬁ [ * ca culg ? absol ute val ue of
e B B

flowin / J""°§f‘°‘5rryethf(': GFPEHT cBRil'He spgton bgppeny member; 2ty dhit storaps a
val ue in bbh@rieridhdnblefs wil CoRPARE at IRk RBRE 30%), YOighOfbre ipRiterhBly at least about

35%, by weight, of the high surface area fibers. Typically, an absorbent member of the present
invention will comprise, on an aggregate basis, from about 25 to about 90%, by weight, more
typically from about 30 to about 85%, by weight, still more typically from about 35 to about
80%, by weight, high surface area fibers.

In those embodiments where the high surface area material is a polymeric foam, the
absorbent members will preferably comprise at least about 1%, by weight (on an aggregate
basis), polymeric foam. The ability to use very low levels of polymeric foam, relative to the
amount of high surface area fibers discussed above, is believed to be due to various factors,
including the very low density of these foams, the fact that the foams are open-celled, that the
foams themselves contribute to overall absorbent capacity, and the like. The storage absorbent
member will preferably comprise at least about 10%, by weight, more preferably at least about
15%, by weight, still more preferably at least about 20%, by weight, polymeric foam.
Typically, such storage absorbent members will comprise from about 1 to about 98%, by
weight, more typically from about 10 to about 90%, by weight, still more typically from about
15 to about 85%, by weight, still more typically from about 20 to about 80%, and still more
typically from about 20 to about 50%, by weight, of the polymeric foam material. As discussed
above, these weight % ranges are based on the aggregate weights of the respective materials in
the storage absorbent member; it is recognized that regions of the storage absorbent member
may contain greater and lesser amounts of the materials.

Of course, the relative levels of the osmotic absorbent (e.g., hydrogel-forming
absorbent polymer) and high surface area material will be dictated by, for example, the
absorptive capacity of the osmotic absorbent, the specific high surface area material used, the
nature of the high surface area material (e.g., sheet or particle foam, particle size), etc. In this
regard, although high levels of osmotic absorbent provide absorbent members for making thin
absorbent articles, to achieve the requisite level of capillary suction discussed above, there must
be sufficient high surface area material to provide such suction capacity. Without wishing to be
bound by theory, it is believed 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
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equi |l sanples) /* when the nunber of deltas = the nunber of */ delta table
index = 0; /* equilibriumsanples specified) /* /* reset the pointer to the
start of theovadrhiss This way */ /* the tabl e always contai nectrhgesloasd XX
current sanples. */ equilibriumreached= 1;/*set the flag to indicate

equi libriumisreached */for (i=0; i s3sequilsanples; i++)/*check all the
values in the delta table*/if (deltas(i] equilibriunconatant)/*if any val ue
is > or ~to theequilibriumconstant */equilibriunreached = 0;/*set the
equl i bri unwfremajn teolldpsédbit thére epiahd, Dipbnl Mpsotptichgst daffidient Gighide aldhg ftithodhe t he
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hei ghts specifie ve, In"the order stated, r the nmeasurenent o
capi | | ary photopidregtaphbigoFigems Scapmdi 1.y Reforring itd Figure §, alesikwedof partiatige mi ne
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particle of hydrogel-forming polymer 116 is surrounded by numerous fibrets, which are shown

generally as 114. Finally, in Figure 7, a cross section of a single hydrogel-forming particle 126

is surrounded by a plurality of glass fibers, shown generally as 125.

In addition to the high surface area material and the hydrogel-forming absorbent
polymer, the storage absorbent members of the present invention may comprise other optional
materials. For example, to provide integrity of the mixture of the required materials, the
storage absorbent members may comprise an adhesive or binder material. Such materials may
be particularly desired where the high surface area material is particulate in nature.

When integrity is introduced via a binder material, suitable binders are melt-blown
adhesives such as those described in U.S. Patent No. 5,560,878, issued 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 hydrogel-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 polymeric 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



1) Follow the experinental setup procedure. 2) Make sure the tgmeraipERe2002
bath 208 is on and water is circulating through the glass frit 202 and that
the glass frit disc 260 tenperature is 31 C. 3) Position glass frit 202 at
200 cm sucWVPIW4H8# ght . Open stopcocks 209 and 210 to connecPCOABL®IMOt it 202
with the balance liquid reservoir 206. (Stopcock 210 is closed to liquid
reservoir 205.) dass frit Z02 is eqgdélibrated for 30 m nutes. 4) Input the
above capillary sorption paranmeters into the conputer. 5) Cl ose stopcocks
209 and 210. 6) Mve glass frit 202 to the set up height, 100 cm 7) Place
Tef | on ri#rgazaficyariysprefered foph bgtausssofithgir akilitydo fo50. numaltouijbqnldngeSZ@mtthfc Tefl on
ring. Pl e C Q
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film 9) prefrabBl Between’ G MEPCAdndt fbokit PT5oCL ﬂﬁ&@bédeﬁtb@ﬁ% #bléin %mt of tidr e
readi ng. 10) Move the ql ass frit 202 to 200 cm 11 %en s opcocks 209 and
210 (st opthefameriastis material should beyng lowerithar thetemparatomg 3 wbrﬁ tlwégqrmalbaboaﬁzde and
Lime 1 eadiybiben Grdkhited Whin 628 i ftdrBih oRlcfRlarg ﬁEJl)eﬁtbe?{&géElKQ"@HEﬁﬁ ﬁa&ﬁt gl ass
frit disc 260 is a porous structure, gl ass f capl &

sorption @!Bb@hfmmhstlﬁdnﬁk@lésm'mﬂllymeﬂfv\wﬂhanpbaké9°qmst be det erm ned and
subtracted to ARt th%pr?o a'étlrbemtafze gls,saqm)nhga Blal'lt r erﬁx%é%tﬁ%e?sbﬁ e n de

upt ake. The gl ass correctron s or me New gl ass
used. Runfrehe cajelyl dfathymuphastic polyqnens,cmdbudmgqmlyﬂﬁms sMchsaiMymﬁmyleee( ceg)l

\émaéﬂogt)eéﬁ?ﬁm lprgqnpgﬁa%g;lgnef H’gp)’gftgrﬁk CoRY gt?lés) pgl?'zmyl acetate, isyetﬂylvmy

acetate, polyvinyl chloride, polyvinylidene chloride, polyacrylics, polyamides, copolyamides,

polystyrenes, polyurethanes and copolymers of any of the foregoing such as vinyl
chloride/vinyl acetate, and the like. One preferred thermoplastic binder fiber is PLEXAFIL®
polyethylene microfibers (made by DuPont) that are also available as an about 20% blend with
80% cellulosic fibers sold under the tradename KITTYHAWK® (made by Weyerhaeuser Co.)
Depending upon the desired characteristics for the resulting thermally bonded absorbent
member, suitable thermoplastic materials include hydrophobic fibers that have been made
hydrophilic, such as surfactant-treated or silica-treated thermoplastic fibers derived from, for
example, polyolefins such as polyethylene or polypropylene, polyacrylics, polyamides,
polystyrenes, polyurethanes and the like. The surface of the hydrophobic thermoplastic fiber
can be rendered hydrophilic by treatment with a surfactant, such as a nonionic or anionic
surfactant, e.g., by spraying the fiber with a surfactant, by dipping the fiber into a surfactant or
by including the surfactant as part of the polymer melt in producing the thermoplastic fiber.
Upon melting and resolidification, the surfactant will tend to remain at the surfaces of the
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,
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Cl or ox Bl melt ipointardi ather Iprapertien tesired for thesefibers.b Jypieallyathesy thetnivplastivdfiieess t
l'i quid. eani.ng i pvol ves renoving the glass, frit. from hol d and
di sconnecttfid l%ﬂ%fh {}?fﬂlahﬂ’% 03 “B‘T"égé qn} |ong; @?@Fm ?‘f‘ﬁ'&ﬁgd" (‘ﬁ’o."gl.; 0 P nse
l'iqui d i Slongtdn@ eHéeysteferably fionatont 6.6 60 sbout NP cklliGdES Theipkopeities, lindlutngfmélt
upsi de down with the apprqpriate fluids and anmounts in the follow ng order:
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 also 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
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water. 2. 100 ml acetone. 3. 250 ml distilled water. 4. 100 m 5D: 50
Clorox/distilled water solution. 5. 250 m distilled water. 6. 250 nml test
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Is within the set criteria of fluid flow (see above) and when no residue is
observabl e on the glass frit disc sifface. If cleani ng can not be perforned
successfully, the frit nust be replaced. Calculations The conputer is set

up to provide a re t copsisting of the capillary suction height ipn cm
time, anﬂ°’f‘ﬂ‘f€ssl¥5t"é‘§£‘i‘is ﬁ?g}peéﬁéhcﬂ’g@%%‘ﬁ ‘@ﬁ@c‘?“f‘ibéd‘s%f‘bhlfe.‘ the B’HP‘E‘%‘?SS aphta, the
capi | | ar ¥spasigily M8 demip chaibierRARAGT thé resphlitvh abs%ruew,haﬁnlseesddmrg pbéamﬁsmﬁ frit

upt ake and the evaporation | oss, can be cal cul ated. Al so, based on the
capi | | ar 9f theiakspsnte8eor bent capacity at 0 cm the capillary absorption

efficiency ca I L € ' I Mﬁ" | t he
initial eff ec'p iﬂ*\‘}g "ﬁaﬁ’gﬁe@ %"392%‘%%38%@%1‘ yagg’felgﬁhg{gg?f thﬁlrlizgnk Hrt((r?rg%% Upt ake
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Initial bffhepiesant invehtiondndiadecfibadusidleriats domhiouly’ conlbimdR with/ tgtitepgl-farmpAC at
200 cm ( ;tlssgl)'bent polymers. For example, wood-based fibers can be included, as can synthetic fibers.
However, because such materials will tend to reduce the capillary suction capacity of the
storage members comprising the high surface area material and the hydrogel-forming polymer,
they will be included at relatively low levels, such that the members still provide the desired
capillary suction absorbent capacity. Indeed, it may be preferred to exclude the use of such
fibers, insofar as they add bulk and reduce capillary sorption capacity on a weight basis.

Numerous methods known in the art may be utilized for combining the hydrogel-
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 microfibers and, while they are still tacky,
absorbent particles are directed therein so they adhere to the fibers.

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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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 available from J&M Laboratories, Inc., Dawsonvilie, GA.
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apparatus is achieved by nmeans of a pin inpeller. The pin inpeller,
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application Serial No. 08/716,S | 0, filed Septenber 17, 1996 by DesMarais,
t he di sclosure of which is




6 SEPTEMBER 2002 WO 99147184 ~ PCT/ 1 B99/ 00405 -66 incorporated HyepaiMEr moe2
herein. The Waukesha punp in the recirculation zone returns the m nor
portion to the entry point of the oil and water phase flow streans to the
dynam ¢ m wiog/4zime. The static mxer (TAH I ndustries MdelpchOide®dadds has 12
elements with a 1 in. (2.5 cm outside dianmeter. A hose is nounted
downstream fromthe static m xer to4facilitate delivery of the emulsion to
the device used for curing. Optionally an additional static mxer is used

to provide addition back pressure to keep the hose filled. The optional

stati c mabsorbenistodage merhber of thé [’a}escnnﬂ?enﬁbrpdlefétﬁn@ﬂo&lpﬁﬂhtummm\(rmmgirer -Carr,
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escape while filling the apparatus conpletely | ow rates during
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the inpeller turning at 1750 RPM and recirculation iIs gun Pt arate of
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I ncr ease ) about 1 and
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(Model 30) speed is then steadily decreased to a yield a recirculation rate

of about Prgicks pEhydrogel-fopping n@mzraan#anme?ll'msﬂrswﬁmmmnaw% $ligtly t he
static mgeRhnsthm! it tRQbddtiod Wh&e ltﬂeem;r&ﬂ ddﬁ'esﬁ'eragﬂ' ri.c;dﬂagén;f&mvg &nfmw?e 40 in.
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and initiator), aho 48-5 i me 8- 52X he wei nNeri ze
ononr & I bR AR M iy’ (ReferalianEh bl ion oy HrraBid e Somasse

PCT/ | B99/Q104f {The mﬁx?-wui/émmateﬁhlaﬁ@v.ﬂ@c¢qaf;ﬁ§i&t infgrigaduritgad®sdqiénd reoeahg Whi ch
are 0.185 i nghes éé 7 [ kness.. ;'6 e sheet re the sub ect ed to
conpr essiWhrafeps and alsq pravidgs a dif {ategpity in the final stryctns ) The yrapp t&hi ch

gradual | ¥is ReUftodub foaSTikt AdforifiigSdevRBaAS 2RI @esndqfefdnhﬁ.gf&am t4ﬁ>4 alpput 6
times (6X) the weight of the polynerized material. At this point, the

sheet s arreformiag deviesa #13 sndet]4\the Vapped compasiteiselsefively $it by eprbyiug plaggs of
squeezed I wat er
hase. cort o B eSSl PRICHREDMANER faltl RRpBed Lol BSH I ToRNS "2
18 % '(|)'hgoff rdymer cfioari mddwdmg#wnafpbbmet/ﬁhoﬁs adiiesm paygts. af’fhhlrcﬂonmas of
about e is the r for

our s, SR i oy berin 8 %ian e Eoregips b B we B 3 beat gn
of polyrrmhear(pﬁncﬁat erial. At this p0| nt, the foam sheets are very dr apeabl e

and "t hin- after I n Exampl e, 3:
To f?l"%l/ unc%rstand ther?))hyswal nature of a preferred composite formed in the above

operation, Figure 12 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

layered columns shown as 451. One of these columns 451 is shown in an expanded view, in



Preparation of Hi gh Surface Area Foamfroma H PS A) Rl PE Prepa &kprMeER 2002
wat er and oil phase streans to be used in a continuous process for formng
a RIPE enul sion is prepared according to Exanple 1. Separate streans of the
oi | phaseWQ@®@ri@nd wat er phase (53-55C) are fed to a dynamca/iBYgmones
apparatus as detailed in Exanple 1. Once the apparatus set-up is filled,
agitation is begun in the dynamc n42er, with the inpeller turning at 1700
RPM and recirculation is begun at a rate of about 30 cc/sec. The flowrate
of the water phase is then steadily increased to a rate of 151.3 cc/sec

over a t Figureéd,i whiclhhimarpgiearly shows thagredcht haumi | 45p havaprifds ovydrogelefoinsing educed

to 3.36 alsec ov atl I od about 3 mn. Th ecircul gation rate is
tead Ty PREFL oS Pty B8R Bhullt Uireaig Pivn o deberndihed sePteh™ The
back pres$aibes’ 4Sdemidedbsbyf pdianeticnfuainc marfisl. afid eflkanté Chenineefac Bdtwdehi the poi nt

I s about ?1&53.7 PSI . ( 136 kPﬁ{?{y whi cg 6e resents the tqtal pressure drop of
the syst B¥qrogahforiping. ahsprkens Apjymes and the; PRIKBFiG faamymptsrigle gntls Juining de-g- yi el d a
recircul ghplRRtidhdf Sheaf fordO) thay R dpplicite corﬁbosﬁ@hwmfrinﬁﬁﬁd/&rhﬂgif refdniitiof ¢ HI PE
flowing fromthe static mxer at this point is collected and cured into a
pol yner i deviepsHdbandddeai | ed in Exanple 1. WD 99147184 -68 C) Foam Washi ng
and Dewateri 6 SEPTEMBER 2002 PCTI I B991 00405 The cured H PE foamis renoved
from theycur WG edPReticithe foam at this point has residual water phase
(containing drssolfved enul sifiers, electrolyte, initiator residues, and
initiator) ab S AR S [ el | : mers.
The foamis Sﬁ?f%g%ﬁvaﬂ{twhg S §&§%’é@ﬁ°§@gﬁs}wﬁ§%®% gg‘lé%?ﬁ% ngpgiﬂ‘ggi?s whi ch
are 0. 189sdfulah s s{odag? pamiipn iofithe hbsokbeatstructiitee $og. sétsarbent aores orhore etamiEnesyt ed t o
conpressi.on _i.n a, series.. orous nip.rqglls equipped with vacuum.which
o agual | Jomatiche B R ulits, B GhtRnliriul ety SRR Prime et RE MR 0. o
times (6xjpablkef amsoctiig sfnifidaet ahttisrof neak, Mrhees) alotheAfluidh (i, Hiquits), suche
sheets are then re atur?ted vvitlg a i .%%CaCIZ ol ution.at 60C. , are
squeezed 3 #lugous ypbmatisy (rynny hoyel mavemen ’Idgcgﬂﬁ‘?d; A WFOPHNEPLVEARNOT B3R wat er
phase cogf @ietar@ile. aBRAHpI&*of sUDIE absdtBedt @B Mcludb dispesable AMpks, MEINR&Re 8 and
10 % The foamrenmains conpressed after the final nip at a thickness of

about 0. EYBeRts: cxamepials Ty as faRpons And sanitaryenpking.cdisrosnblg traivipg Pafbs bed 16
hours. Spady, Shndagdagl a&._edrracm&. thR, s@m%g%t LS %ﬁi%stmreﬁps}utpm%wﬂuy%uﬁgbwel ght

of polynerized material. At this point, the foam sheets are very drapeable
and "t hi forafse &y artiglos sugh as diapers, incontinence pads or garments, clothing shields, bandages,

and the like.

In its simplest form, an absorbent article of the present invention need only include the
storage absorbent member of the present invention, but will typically include a backing sheet,
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 polyethylene 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 wearer.
In this configuration, the article includes an absorbent core comprising one or more storage

absorbent members of the present invention positioned between the backing sheet and the



Exanpl e 4: Preparation of H ;ph Surface Area Foam from a H PE A} dgbfMBER 2002
Preparation The water and oil phase streans to be used in a continuous )
process for formng a HPE emulsion is prepared according to Exanple 1.

Separ at e s{/£ansaf the oil phase (25C) and water phase (53; é.p,@ 9,35&‘fed to
a dynam c mXing apparatus as detailed in Exanple 1. Once tRe appar at us
set-up is filled, agitation is begun j.n the dynamic mxer, wth the

i npel l er turning at 1?50 RPM and recircul ation is begun at a rate of about
30 cclsec. The flow rate of the water phase is then steadily increased to a

rate of 1§3ps§eepct Rns Sashgﬁsecwaoﬁgn@ afPRMErid 5593 fpogygﬂ tp%yoﬁ%flr{l phase

flowratelsreduce over a trne perio
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R et ULy R L P
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steadi |y decre %d to a yield a recirculation rate of about 75 cc/sec. 6
SEPTEMBER Y86%° 991 47184 ~ PCTRB99/ 004US -69 B) Pol ymeri zation of H PE

The HI PS fl owi ngadditun tb R stradk iabsonfietiherfiber bihe pRYnPInvéntior Phd MBEdrEsht é’d?@' cur ed
into a polyneric foamas detailed in Exanple 1. C) Foam Vashi ne and

Dewat er i n-Of The: absorbeat pitiolss theeein can plsprpaarise othet, (. ,cenﬂivm-owbslemwe of oam at
this poi nt, Rassr 95 16HE dhbYnere |9vrlﬁv?ﬁ Q%Bﬁﬁhtﬁﬂn%}' 0o bgrgqmeg{m fdrlih GRS

el ectrolyte, 1 nitirator residues, initiato ~tires
(38-42h) tdtter wabsodient ofatquelsyﬂsrabzerdemmmtw ean él'mpiojf @amuliidayst iabsecbenti ¢dle a

sharp reci saw bl a nm)
7Bk RU R IER PR R PliROE hE of BN e et e TR o0 o
2 porous rpr@emﬁxivlesncmuan }baaﬁbdvin t:hnb’aawnrwmﬁmemrgfoadwﬂitloyal rsqdmecdr&aydrem dual
wat er phase conteng.'eof tk\{ foamto about 6 ti LI:SS ﬁ% %’he wei ght of the

pol yrer i z EQMREINg Plher ahjorgeps Strucmyrgs or t"?‘?éer?ﬁeet esgr QhgrAbsorpent WErd'with a
1. 5% CaCl Zndidalé} fopBxahpl&QGn incRide ait(Aid OF dt-iall RetSF WdSd Pillp 3r POEQIERIBEI® IOl | S

equi pped th vacuumtq a, water phase content of about 4X. The Cad 2
cont ent offibetse Thess pthecabserbent strucirgs £4n also eomnnise 19agis s-§-Absarbrot foamp preverd

after the sfbér% udaful a@mqaidtabqlﬁm&%smu&h%hpgn&%&ubm as th@seOdidc1dsB in GRRe foam
is then dri in air for about 16 hours. Such drying reduces the noisture

cont ent t dagpiNe. 56563.1794Hgnegb plghissued Opto F‘,yWQ@l thedllsqmlerqfa‘{hwhﬂ& lﬂﬁﬂp@ra‘p@ int,

t he foam shg very drapeable and "thin-after-drying”. Exanple 5
St or age Abso?bbf}n f\‘e)gréer Conpri sing H ah Surface Area Pol yrreri ¢ Foam
Mat eri al Another preferred embodiment entails a further separation of the various absorbent core

elements. This preferred absorbent core comprises an acquisition layer only around the crotch
region of the wearer to manage the initial rapid liquid gush. A distribution layer is positioned
vertically to the front and back of the acquisition layer so as to wick the liquid out of the crotch
region. The storage layer is positioned in a position near the front and rear waist regions, and is
in contact only with the distribution material. The storage absorbent member(s) then must be
able to absorb the liquid from the distribution layer, overcoming both the force due to gravity
and that due to the desorption pressures of the distribution material. The product so depicted
removes liquid from the crotch region within the time provided between insults, leaving the
acquisition region relatively dry and ready for further uptake of liquid. This further maintains
the shape of the garment and keeps the crotch area relatively dry for better skin health. See,
e.g., co-pending U.S. Patent Application Serial No. 08/825,072, filed March 27, 1997 by G.
Young et al., co-pending U.S. Patent Application Serial No. 08/825,071, filed March 27, 1997
by G. LaVon et al., and co-pending U.S. Patent Application Serial No, 08/826,208, filed March
27, 1997 by G. Young et al., which are incorporated by reference herein.



Thi s exanpl e describes a high capillary suction absorbent nmenbes SEPTHMBESRI2002
hydr ogel - f orm ng absor bent pol yner and the high suction polyneric foam

mat eri al prepared according to Exanple 3. In order to construct a

hydr ogel - f wod9ragisabsor bent pol yner contai ni ng nenber whi ch sppmoscéws a
relatively honogeneous distribution of absorbent polyner and pol yneric

foam the followi ng procedure is fol Mdwed. 10 g of air dried polyneric foam
(prepared according to Exanple 3 above) is placed in a blender (Gsterizer
nodel 848-36L) equped wth a 1.25 liter jar, into which 1 liter of 2%

cal ci um chl or i dégusol showsn pneferreseembogimanted a daperd0 iewbigh thedonsheet 6kand th t he

f oam mat en (high
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di spersed pihd}, thBGopRdek 31 1iONqRE herdus ivérg\‘r{h;@’ fiquidy! thﬁe&d'ﬂ? phribira rmrogéﬁﬁ ar e
inverted and returned to u ght several tines to disperse the sanple

appr oxi matthitknessnd} web‘altong&et pEtande npmufachiesd Somecvide maeof materidnsugh a: dr i ed

d mbi h mhigned.
v oge - Portis SR, b Red Bacts BobeBE ARATUBR, b o 6. o) "
Cor por at i dibews), siyshetitt fibes (¢. g, pelyaser av polypiopgleder fiters)he frono at @mbsatamiol e Co.

Paper Technol Di VI J atj , 0. vi de .a .storage absor bent
menber coﬁ‘gﬁ“&?%ﬁ‘b ‘Cﬁg’ﬁﬁgef@ “eef?g_%?‘t éo‘%““‘g‘ﬁ ‘\%@ hydre Pg‘?ﬂ"‘g

form ng peepeiiio avdnitialle hwommgh& |somté}ﬂ\e$\kl€afei§%kiﬁrﬁﬁn n@hwmﬁs ithe E@a@ The
capillary sorption isothermfor this storage absorbent menber is depicted

gr aphi cal [2ysorbenimgaper 1. Fhefydroghifjc tregtment auses, igieh wettabiitygE the donshest sei n_e.
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absor bent nenber conprising dr ogel - formmc}[ absor bent pol yner and hi gh
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Paper Tecl; L gy Division, Cncinnati, OH), to provide a storage absorbent
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"Liquify' while the jar and base are inverted and returned to uprgpgitmMeer 2002
several tinmes to disperse the sanple to approximately individual particles.
The di spersed sanple is then air dried under anbient conditions and then

t he foam ' are conbined with a m xed-bed ion-excha

hydr ogel -Bgé%nq/ﬁlé&;bsor bent pol yner (described below), to p?gw%lggmg‘oét or age
absorbent nenber consisting of a hompgeneous blend of 60% by weight,

hydr ogel -form ng pol yner and 40% by wei ght, high surface area polyneric
foam A) Preparation of the M xed-Bed |on-Exchange Absorbent Po~ner (i)

Cat i on- ExchanggheAfasiehée 8t i mipéiidus 1o Ry A@admtis prferdblyChaftdchunddefbn @ idAcr yl i c
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sol uti on mif) e pbsuy ODSWcértintekers (20ERil)Palthdbghdthet tflesible Dliduiitimpervibius malevists!
oxygen. The resin kettle is then seal ed and the solution is heated at 40C
fot 16 hoiih & Usdle AL Pehin 5&‘6%%@?‘1%@% ersdo pgisrials ydich s campyirrdnd nt o

pi eces appiehiNatAlily cdnf6ii tothélgenaat shhpernd colitb@lofithe Rea¥eds Yoy, oven at 55C for
60 hours. The sanple is %ound and sieved through a U. S. A 20 nesh sieve

usi ng a W | ey Avstitablepobsthylene fismdsyaprmadastired by Mersanta CGhgmisal Garpergtion@ndici d.

6 SE>~r ~ss : ik Fil AR rs tion of
& 5ol | nkaGUARPE heftade ) FIANE Sod HhE Bk RO U G Fllerdbl) dfesecd ald FRARE.

(Ni tto Bdiashied @o. providp a mekey @lotii-likea appeatances unfivetherg 0l ®icksheetv6? ghtyedie i n a

2000 niL gl L. . I | dial yei r anps of %

col Ut 1 on” LIRapeHEn peifihg SAocd  SQapd il MeonhciEie 28 Yufle R pftlerfl i ¢
20 gr ans exidatksSfrank ppadingabrenghathe backdixet 622 dthie cpményalated yHaaabacksieed thitiion. The
m xture i,S ,StLLI af room temperature for .approxinmately two, mnutes before
bex g pi ety bissGekyhoe AR RLATE Foatyis o R ERBY BT thr GHain #AEPFE s t an
gel is braficds. i nto pieces approximately 5 mmin dianeter and dried under
hi gh vacuum faop, appraoxi nately 96 hours to yield l'ightly crosslinpked

pol yal | yl ani ne{*ﬁrﬁ%rf’gﬁ({"&‘nn%‘fgﬁxﬁb@df istated Ry ig‘ﬁé'rze Fhéﬁ‘g?%begf Eﬂ’%@f f adry
at nosphereact(didpes dédighestiedrd. 1AM préfehad 8mboment @B balioheti82 hdNe nfod@Rs! | nked
pol yattyl am ne ani on- exchange absort~ent polyner is ground and sieved. A

parti cl e hopsalast-phape peending beypadsthe absorpntcaerg e minimyp JispRcefigt lsast abagty e
Standar d 2 dinlaterd B4 1eallbottOL 5 EOERER @bddt 9:500 a5t 1| DSin PaRUAPhE edifte TESH
sieve (i.e. a fraction with particles in the range of approximately 200 to
700 mi cr ofiaper perighetiret er ) . Approxi mately 125 grans of the sieved crosslinked
pol yacrylic acq | iaggﬁ- i.0n-exe sQtbent
pol ymer and i ggggﬁésﬁ%ttg? atzﬁg‘egqaglg/sg%ﬁg?os f“gﬁ’ﬁg‘g&&ﬂ% ’B}th@npﬁ‘gnﬁp A

ani on- ex alsechbereiajthe tdmm fjoined!' gmaompasses configuwtationg ehéreby the topsheetoblds directlput e t he

particl es of ., each of | yner. even t hr hout t i xture,, Thi s

i xt ur e doiet et hakihest o B tiring Yo tokene=t Bt g, o 0B FrabneEORR 8L | on
used in tdoafigir@ioag WhaebPthe @6Pshd¥e 61 Brindifecily pinkd @S 8 badkslreid 26y difithg thenal
informati on _on such conpositions is disclosed in US. Patent No. 6, 232,
520, i ssu@esheet &lnle interracdiale mambers whichyn tugy, aggafiined) tothe backhees €hhsdn 9432
titled " ARSCRBEMbIRikerlER SPNBREH ThdMSuidh MMl AmaaRLl b GAROGEh ES
UNDER AN APPLI ED PRESSURE),  whi ch was previously incorporated herein by
r ef er encethe Tinper: pgriphpryr by stachmensnmeans tihetr showoy suchias astashesine erbanyraikeant

menber is | r i |y, ] i s iR SEPT . at is
cl ai ned i%tgaﬁe%kﬁg?%ﬁggg%f qa “a‘*f{%/*’g ulg({rlgg’{r'ﬁ?sl ’3r"é'bf§ma‘lé§ 8%&@%&@? gi‘(’:e\cg\g'rrpri si ng
an osnot i gattednsd tayemndf sdhekive, b gharfdyr dfaesardte dinesograpots of hdhegiveyad rbe mkddl to C

olymeric foa erein the | yneri ¢ foam has one or nore of the
]P ol ?/ovvi ngqfﬁx thrptops eet 61 to the bacEs%egt 62.

Tape tab fasteners 65 are typically applied to the waistband region 63 of the diaper 60
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



a) a capillary sorption absorbent capacity at a height of 35 cng @gpatmarRasioz
about 5 glg; b) a capillary sorption absorbent capacity at a height of 50
cmof at |east about 4 g/g; c) a capillary sorption absorbent capacity at a
hei ght of W80y4mmeof at | east about 2 g/g; d) a capillary sqgiisodogesor bent
capacity at a height of 140 cmof at |east about 1 glg; or e) a capillary
sorption absorbent capacity at a height of 200 cm of at |east about 1 g/g.
2. The storage absorbent nenber of claim1 wherein the high surface area
pol ymeric foam conprises high surtace area polyneric foam particles having
a dry pardri, elc aSihZQ‘as(biunk@@S disbiggedab oL, Faad3 s@a;mmsuelﬁ .ssﬁb@Nsmrbagm

absor bent nember of, cla %é wherein the high surtace area yneri ¢ foam
conpri seslgﬂf"gﬁh‘gblsf‘a@époé‘?t byotsfepsnss-i dh ?Séé‘%PFrS% fasteness °'hﬁ‘b?’rfgap<§f faskeBingpdi an
dry part'xﬁéa%s%%ﬁn&f!y9@1&@@&@99&&&59&%&5&%0a”d about 600 microns. 4. An
absorbent article conprising the storage absor’bent nmenmber of claimi1. 5.
The stor age abElestis apambesnifcare dispesed iadincentthe meriphenshef thie glinpsiifl, aueferablya

pol ymeri ¢ h er of

ol e m 5 R SpkidRar ddpEl) 2 s e sl metdBer? bt 306 a5 B REREC 0

uni di rect6&ﬁgainhtyhdbgab’éﬁledmar€r, A’dd%tlcmhﬂ))r a!;etm:hembdneﬁﬂ cmalidlhspoeéd adﬁzaerm 5
wherein th 0 b about. 98% . ot al ght of
the. membed Rerc Cpcet HeqPHaLtihs telona Lol 5t A Ghrc 3P & Py 2 peised &4 Bitgicor

absor bentrame:nﬂaaf le@ Cufts. moﬁbimmbeaeu.&bteh@mmﬁbwm&wm in9eS. fPaRAt APBIHIS1S to

about 85% by total pgq;t of the menber, of the high surface area
pol yneri cﬁ‘f“’d’&rﬁt al.), gsug NBEPES whish Jsyincorporpfed by Frfergnce o b additiom a methodr  of

clai m 8 vharhitatid) SuillBRISF maMIRIrfESa &.e,smtﬁ@euber%vﬁg eq’égewuy%(&achmet ot al

wei ght of the nenber, of the high Surface area polyneric foam

st orage ebastie memberaisrsaaribest ind] S Retent 4681391 I(Btlfh\'é- léﬁyﬂbMaGhéﬁsWﬂBthlch !§ a
hydrogel f;or Fo0 polynmer. 11. The storage absorbent nenber of

cl aim 10, l Vd&dr}%f(ﬂ%f%gp%%h surtace area polyneric foamis prepared by

pol yneri zi ng allizielfsti¢ merabeansdre poasd tovhe diapdr 60 dn d4n edastitally sonteaatble bendpiwhy neri c
f oam has a capil| rf.ace area about 3
m sup. 2 /soat}'%t mg roggflgr %"ﬁ%s(%g‘%%&)?:%ﬁ%‘r"gg%q’on gesf'f:ecetm 5h ﬂ%‘i"@ﬁ&y ‘s"h"c%étt(f'ruat a
confi ni n%aﬂfeeal&udﬂpafﬂﬁ Th& sty ﬁdmbas can Sk rsatutedin ﬁn Qlﬁs&bﬂytcoﬁtrioﬂbhbout

10% conpr essi.on, of ' the ic fo n.it h been saturated to

free. anodRBRHon g LaryS e Top Rramais he Fap i mAmOR PRSP Band Sibiegn o
65. +-. 5 OyiiRSthe diapeN €0 Gy inthn Gﬂdbhh-t&@e’d EONdGiOR0 VAIdrhatiRely,"EhB AispRf (60 | can beei ght
(VHSH) of at |least about 60 cm 12. The storage absorbent nmenber of claim

10, wher efontragid. fargxampies bycpleatingaandothy slasticcmembers sseHiediand cannegted &g tece t o

conpr essi fhefl6d Whitd theRladiEhichbers dhhin mﬁtunmas@ma uRbtREcHRE B5ialitioR, The Sastick Pa
produces a strain of fromabout 2 to about ocor%ﬂesm on of the polyneric

f oam whermembdinmay, extepdsalang apogtipniof the lgngth eéthaldym tAlgesmativelytheplagiic
synthet i llyeg?can%ﬂe%lh@exﬁ?é %ﬁ%ﬁﬁ@gﬁh 68fqr§§y *iﬁerﬁengﬁﬂ%ﬁi Mo .deﬂﬂe

st orage absorbent nenber o erel rea
pol ymer i celdsticatiysratrdstible live. 'Ths lengthrod &ﬂehsmwmmls dictathdfbly ot dlmr {®BED) such

t hat aconfinl ssure 5. Pa produces. astrano 2to
about 556 conpr Bashafie BT AR sBpUsdio A RaBERT FRufoiie s dafloand Mok, ”

its free hoseirbtytack anddraiving el rBmaiidér € the Aiapér 68chetvaeéh U@ wea&uﬁ fegs so thatnsi on
of 65. +-.'g %nes/cm 14. The storage absarbent nenber _of claim_10, wherein
the hi gh Bepherwaistband region ispasitionedacrqss the front of sk wearsr; The @pefab 85 OF other hang

sorption RALGA ak\h dected %ﬁf&r@lﬁitto %QMFdl@Qa&t{E ardad: ome@ didper 802 lﬂh.ﬁ@r bent

menber of claim 14, wherein the h surface area polyneric foam has an
equi | i br i disposabie diapers oszithen absgrbent mwlmnmgmngdhe storage abisotbentgpembersefout 90
cm

=

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. -

When used as an absorbent core in a disposable diaper 60, a preferred embodiment of
the core 28 according to the present invention is positioned such that an acquisition strip 52 is
in liquid communication with topsheet 61, and serves to quickly acquire and partition body

exudates from the wearer's body to an absorptive distribution strip 51. Adhesive bonding of



6 SEPTEMBER 2002 75 16. The storage absorbent nenber of clai m 10 sgiBer r2002
the high surface area polyneric foamhas a capillary suction specific
surface area of at |east about 3 msup.2 /g. 17. The storage absorbent

menber of wlhabgyge, wherein the high surface area pol yneri oaghaas: 2
capillary suction specific surface area of fromabout 3 msup.2 /g to about

30 msup.2 /g. 18. The storage absorpent nmenber of claim 17) wherein the
hi gh surtace area polyneric foamhas a capillary suction specific surface
area of fromabout 4 msup.2 /g to about 17 msup.2 /g. 19. A high

capi | I ar Yacgui§itib® Reript 82 9 RAEOR Ry BRHERRT thé AR SdnftBuriiaBed B Sprovilili C
absorbents and discrete high surface area hydrophilic fibers, wherern the

hi gh sur fiaeeadslebondingegnd pravesting donsheetsenaragion ﬂ?@ fropeding; biggrid éb"wa ddeillary
sorpti On.tﬁf?ﬁmtgﬁ%aﬁﬁﬂaﬂ' g%véth id 6l 4Rt x Qhd Qénsa&f ihga‘%g 2 OP 8 99

b) a capillary sorption absorbeht capacity at | east
about 4 glubseqesntiy dseqnbddliafrshe équlptﬁmeadymorbemshmpmmyy as 16, whiclhs aof 100

cmof at | east  about 2 illary ption capacity at a
o ont - of AR sbRiBH: pfenfbeflar hd pRif el wite Romblhe R 37 5T 4B

absor bent geaerpife bd Yeing r&tlhﬁaglikid off eqd@Osizemothér ﬁhpeb&&&tsxzabﬂuionihlﬁ @ay Ede the
st or age abﬁ ?ffent rrenb i ses. at | east about 25% y total I ght of
the membettiz Méhfwi"g e geprilydeciinepr cpBgnents byye sy Hb?o?%@monéw iR Pe

conpri si n@ithfle “ﬁatarfage.eam@n QEHat6m'8ﬂ’fDQﬁspGJab|6|dﬁ’dpeﬂ 19s Welt, tﬂ'ém:ngttlﬁétaﬂn@
absor bent nenber of claim19 wherein the osnotic absorbent is a

hydr ogel fU§ISFYHS CRISSOMBRASHts sy Pristried spprovidea witahle fifopyasioppusarertizber of
clai m 21 wherejpid Hﬁwﬂqméuré:(P”RBI’aE@§bs§|tbeﬁtE§ﬁ’éﬁbeﬁti@‘&r_xr %Qn{abnéeyw&%g%aﬁéfe' ght

of the menber, of the high surface area bers he st orage sor bent
menber ofsterage absarbentimembens 20 land 30 gHieh that tharsds vy Heragd theerbery membet eemerd f r om

th t t at

L e O ULk Sl AP BhlF ool S AR Rt bBE b 3558 TR R 21 ¢
suction smdraaryeleatbaoriﬂqmdtstorg&hmremb(ﬂtphmﬂd hgrecngmzed thaahs distoibntich rasteriel

di t t he, hi f terial
o o BG4 SR b o iy e LR S BB ™ o 2
capacity thé highbresugi%n Sibragdbmadtidlf indthe kangtof aeaiste Gogésgonding @ thapriotchaory

sorption a nt capaci at a hejght aof, 50 ¢m of at | east, about, 4 :
oy B o i e dras o abtbe Soref aniles Abntting suck s SR RS AOEERED oy ©

feast abogd \Qea&lrgomem Botle déd {haramc&orsmw Ve | &Eﬁﬁﬂ\b@f&eﬁéﬂpﬂﬁér&l}’loﬁmg% drei ght
of 140 cm of at | east about a capillary sorption absorbent

capaci ty btpdydiawd; gee e °2ﬂ’8“4!'?ﬁ Bg Ratent @ygkcaa%w'iﬁr iah Ngy 4§/822,9d2.fHled Magshage
absor bent1ggPegy, BagostpetQl., Meﬁd:ﬂ% yid? ‘Paéﬁ'!lﬂ%a@ign Sénial NoC 881829, (W 1y fif@r ption
absorbent Mgr?:ﬁ a2C7I tl>9/9‘;itby aG hl(.a,zllVon et al., and c(c:)-rper?dmg U. SI ePzitSeE\t ?\ggllljtfatlon %enal No.
08/826,208, filed March 27, 1997 by G. Young et al. Figure 2a depicts a blown-apart view of
absorbent core 28 having two separated elements 20 and 30, each of which consist of a storage
absorbent member of the present invention. Front panel 20 generally corresponds to the portion
of the disposable diaper worn in the front of the wearer. Similarly, the back panel 30
corresponds to the portion of the disposable diaper worn in the back of the wearer.

Alternatively, storage absorbent member 10 may be a unitary layer(s) (i.e., where the
dashed lines 70 in Figure 1 indicate that storage absorbent member 10 is included in the liquid
discharge region of the article) of storage absorbent material of the present invention. Such an
embodiment of an absorbent core 28 is depicted in Figure 2b.

In one embodiment, acquisition strip 52 will be a liquid handling layer, positioned in
the liquid discharge region of the wearer of the article, in the form of a high loft nonwoven, but
is preferably in the form of a liquid acquisition layer comprising a layer of modified cellulosic

fibers, e.g., stiffened curled cellulosic fibers, and optionally up to about 10% by weight of this



b) a capillary sorption absorbent capacity at a height of 140 cgnsgbriMaer 2002
| east about 4 glg; or c) a capillary sorption absorbent capacity at a
hei ght of 200 cmof at |east about 3 glg. 25. The storage absorbent nmenber

of claim24deyviied a capillary sorption absorbent capacity gcrasbigiogt of O
cmof at |east about 15 g/g. 26. An absorbent article conprising the
storage absorbent nenber of claim 24 .,4427. The storage absorbent nenber of
claim 30 wherein the high surface area material is selected fromthe group
consisting of high surface area fibers) a high surface area open-celled,

hydr ophi | i iguiIcAc#Bitibe disiBilonAB¥E: 15 pbiyhRfc tgaﬁﬁgegem 28y a Ihé&reRRE ahRRAMenE nber
of claim 27 wherein the high surtace area materral is a high surface area

open- cel | egquisilier waﬁ?w"wwﬁ@r@ digholgfi cherpically b?rél%rpolyeﬁhélem tegqphithalat
foll owi ng: (PE'}‘lJﬁon%péd la%ry(b§orhe¢.hgg lﬁ%%m%f%mqwm io@eer &f 100 cm
of at | east out acl

a capillary sorption absor ent y at a
hei ght of stiffenedrpudéd eFtIIUIoelaftbetat(est, av_al@blg fraor WeyethaesapChb/ Wrﬁyasﬁlvm e

b b f h
sheor bent GRRRH iy e ol 8l COPRRY Sk Ptk et S, T

conpri ses thatgh EB]Trfanevearl@ar fspbﬁﬁ@ehauwa@ tﬁé\ﬁnfﬁ:rnedmrrled oélluldie: fietslanahing: a)
a capillary orp eaborb nt c C|ty at ahugght of . 100 cm_of at | east
about 2 g|tgr> gla?'ﬁt i Ut dt Hentiauid geauistipnlayes Retfgiteh of 140

cm of at ﬁﬁ‘éﬁecﬁd@)@&henlaﬂbﬂmre%refé)ab@ el duh@ﬁwerﬁmamawaeema%%%d e@Raci ty
at a height of 200 cmof at |east about SEPTEMBER 2002 77 30.

The storad¥ wgiﬁftfé?m'C#enﬂerrth@mabmmnmswsg@rqé!fwdtcﬁéﬂwﬁher%ar%fgmqaelnt is a
hydr ogel f qygd aag.r@aﬁmﬁem thE IbS6PBRRt arfidies a;@@rbea A B pALRNPARBS wgﬁgh of

claim 30 having a capillary sorption absorbent capacity at a he t of 100
cm of froral-hlitsued hmglfg 1990, abishtis ®oorpérated BereinTtiygefoteneea g peelferted lsmbodimember of

o Er one B ity B AT YRR U oP 37 05 DR 0Aes SARA | 2o Rhafle N OBl 10D

cm of from ab rage Nt " enber of
cl ai m 30 hepplicagioa SeafplNd a9/942s4)lr8pﬁledrMaHs 03,0908 bg dpAc DeyMarhis &t hie nghtitleof 140

cmof from ut 4 Qut 28 34. The storage be nber of
cl aim 33 hﬁgﬁba%n '%6%? g%r%Tm%&Wscg UOPt %ng gaﬁepé)ﬂge%f 140
cm of fr oreopdnaing U/S glla@nmppﬁbawh Stfallo) 08/633,630N6. Séger aGe), HMOARBNY, 198ber  of
cl ai m 30 havi ggwﬁsl(‘:g{)l | | arys(gor ption absor bent capacity at a height of 200

cm of frorfedh igearperaferh by referengehereiy [l acprefsaed pabRdimenitilizing the| ai m

35 having ﬁbr&@pdlkﬁﬁﬁtibnsﬂﬁt%dlé)'ﬂes’éhﬁ&f e Rbpeadin@Cll kY Pafentd Al Eﬁhcﬁh&n ®Eriat A M Of
f rom about 3gﬁgqto about 15 glg. 37. The storage absor bent nenber of claim

30 havi ng 8 i the @Fméettqnve'atpp'ebk% nessed througlyoatc jepstt tr rPlduepchapiitit 3

g/glhr. circumferential ridges and grooves, which are run at such a close tolerance that the wet
undergoes permanent deformation. Similar processes have been developed for treating stretct
laminate materials and are described in U.S. Patent No. 5,167,897 (Weber) relating to stretct
materials. Essentially, this process provides mechanical treatment of the web.] This optiona
liquid distribution layer is typically positioned between the (upper) liquid-handling (e.g., liquic
acquisition material) and the (lower) high suction storage absorbent layer and is in liquic
communication therewith. Absorbent articles that can utilize the storage absorbent members of
the present invention in a lower liquid storage layer underlying an upper liquic
acquisition/distribution layer containing stiffened curled cellulosic fibers are described ir
greater detail in the U.S. Patent No. 5,147,345 (Young et al.), issued September 15, 1992.

As referred to herein, "disposable” absorbent articles are those which are intended to be
discarded after 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 absorbent article, although certain materials o1
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 worr



38. The storage absorbent nenber of claim 37 having an initial effEetiNbgs 2002
uptake rate at 200 cm of at |east about 4 g/g/hr. 39. The storage absorbent
menber of claim 38 having an initial effective uptake rate at 200 cm of at

| east abouW®9TW4hr. 40. The storage absorbent nember of cP&rMmBI3Bodgher ei n

t he storage absorbent nenber has one or nore of the follow ng: 6
SEPTEMBER 2002 78 a) a capillary sorffion absorbent capacity at a hei ght of
100 cm of at |east about 6 g/g; b) a capi | l'ary sorption absorbent capacity
at a height of 140 cm of at |east about gig; or c) a capillary sorption
absor bent 2BeHbdbg {opegtorsp pEthgneaser. 2b(ﬁhemidﬁre mdenss’aé,t hoyryen, thet ghegpresent The

storage ahsRrRGNE ar;sap,ﬁfcaa to%tﬂérrgbgt?bém%ﬁﬁle sBJi'n asTh it %ng:g % lindfETDEr

has one or nore of the follown a caplllary sorption a
capacity @@dsatrmgngmntsoﬂlam@nsm cAtaradnial padst sanitanyihapBing, tampdais, andagps, facial y

sorption a height of 140 cmof at |east about 7 gig;
or c) a cg% ggd%pg)%ga]ﬁ'g%%a%éorbent capacity at a height of 200 cm of at

| east about 6 g/g. 42. The storage absorbent nmenber of claim4l wherein the
st orage ab8or beshMetiedber has one or nore of the following: a) a capillary
sorption absorbent capacity at a height of 100 cm of at |east about 12 g/g;
b) a capill ar\. soCqpillagnSatuimr bent capacity at a height of 140 cm of at

| east about 10 gig; or c) a capillary sorption absorbent capacity at a

hei ght of 20Purpsseof at | east about 8 g/g. 43. The storage absorbent nenber
of claim 42 wherein the storage absorbent nmenber has one or nore of the

foll owing: a) ahe@mbdeafmxswsptsltanneahﬁ@maﬁbme@mﬁitfby aBéorent QdpBdiy, &fa 100 cm
of at Ieast abou capillary s?r ption absorbent capacity at a

hei ght of fangton 'eﬁghétof|st95’§€ aginsbRnt memipry of ghe Rrgsent inygsition.a (Theslet it plem
absor bent ysQIN8 Gichdtiréithe dagifdry Bérp@én ARSbEINcRfacRY, ab ﬁffﬁﬁctlapgpﬁeléﬁk &k nighft-  The

storage absorbent nenper of" cl ai m 30 havi ngqa capillary sorption abSorbent
capaci ty &urfage e dpaterigls 100 withoyt ofmasic) abpes nwugfx & hyregsblormBe agsqgbeny5. The
storage a Ipi dTﬁe’maﬁ‘)E o\ I SO r bent
capacity Et_ g‘le_ﬁei ght o l‘:)LOE) "%Itn(?ig ﬁg?n@g%g%t % g’.g‘lét Jtngﬂ‘g rbup%ég%%f@t}ﬁé% The
st or age aldisouspiemthatyfohibws disdussss aherﬁabﬂlana%mgoramdhpd 4sl iapgﬂaéltsrtptme@sunog)&or bent

CEO2C1LY S AR e R A B L o 1
capacity 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 II,
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.

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



6 SEPTEMBER 2002 79 a height of 100 cmof from about 12 glg to ghpgteiEr 2002
glg. 48. The storage absorbent nenber of claim47 having a capillary i
sorption absorbent capacity at a height of 100 cmof fromabout 17 g/g to
about 30 gwQ.9949184 The storage absorbent menber of clai m 30 FamiBIYoSso:
capillary sorption absorbent capacity at a height of 140 cm of from about 4
g/ g to about 45 glg. 50. The storage-sabsorbent nenber of claim49 having a
capillary sorption absorbent capacity at a height of 140 cm of from about 5
g/g to about 40 g/g. 51. The storage absorbent nenber of claim50 having a
capi | | ar ytensiopst droheights)oisbmedsurcdpabictemneatal absomitigintocafrs 14€ te ntheoincfenmmahbout 7
g/gto abPut 35 ﬂ‘ngr'tz'ze' dl'(gemsl{t or aﬂe ab§.or bent nenber of claimb51 having a
capillary °§V§F'B§?on aps'srEnt c§ﬁ§%’ WS&%“ “hei ght of 140 cm of from about
10 gl gI ][O aboutl‘irﬁ?eﬂisglsg.t;ncﬁagreﬂ'ldﬁriﬁg thé&g@riﬁhﬁﬂb?ﬁiﬂ]ehémdmf jon Of in&laﬁ?ﬂfe}cﬁ% ha\t/)i ng
a capillary sorptiop a ent, capacity at a height of 140 cmo rom about
14 g/ g to“é P‘g%g@?ﬂ.aszgé.cm%gﬁgtor age absorbent nmenber of claim30 having
a capillary sorption absorbent capacity at a height of 200 cm of from about
3 g/gto abdigagents g/ g. 55. The storage absorbent nmenber of clai m54 having
a capillary sorption_ absorbent capacity at a height of 200 cm of from about
4 g/ g to about TesLiguid: 58yntirtie wrineoisbnsenaredebsb complttely| dissalving thefolinyieg

capillary ntio nt capacity at a height of 200 cm-of from about 6
glg to abglzl%;l%lmg(ﬂsgtﬂggyagghe absor bent nmenber of claimb56 having a

capillary sorption nt capaci at a hei ght. of iog; cm of from about 8
glg to about 25 ¢l g%e absorlglé'%t menbe%og Entrtion havi ng a
capillary sorption @$orbent capacifgy at a 6 SERT ENBER 2002 80 hei ght of
200 cm of from abou /g to about 23 g/g. 59. A high capillary suction
st orage absor bent né'r%l“%(?“gcorrpri si nd4an osnotic abgdérbent and a discrete

hi gh surface area matEpHPO4Wher ei '11% he high surfgagg area material has one
or nore of the follqw.ng; a) a capilTary sorption absorbent capacity at a
hei ght of 35 cm of NHp2HBY4 apout 3331 g; b) a capitllsary sorption absorbent
capacity at a hei ghigaef 2fdocm of aty4heast about 4gglsg; c) a capillary
sorption absorbent capacity at a height of 100 cm of at Least about 2 g/g;
d) a capillary sorpMesh-eh2Qrbent @8pacity at a héilght of 140 cm of at

| east about 1 glg; or e) a capillary sorption absorbent capacity at a

hei ght of 200 cm of at |east about 1 g/g; and



the storage absorbent nenber has a capillary sorption absorbentg GrpaeugEg 2002
a height of 50 cmof at |east about 7 g/g. 60. An absorbent article
conprising the storage absorbent nenber of claimb59. 61. The storage

absor bent {Ryds f claim59 wherein the osnotic absorbent |

hydr ogel form nghasgsorbent pol ymer. 62. The storage absorben‘térrrn\e\%9 /?aorwsof

claim 61 having a capillary sorptionsgbsorbent capacity at a height of 50
cmof fromabout 7 g/g to about 40 glg. 63. The storage absorbent nenber of
claim 62 having a capillary sorption absorbent capacity at a height of 50

cm of from ahQidtal HeschibGoni ot ARRSNUs SQ 1/ 9. 64. The storage absorbent nenber
of claim®6l having a capilTary sorption absorbent capacity at a height of O

cmof at | east : : . I . r i m 64
Sherei n the: ni SROCHary sipflon EiomERC A QEARECANPALIF H FIETTBR sl P
consi st i negsois opératied yoder FAFPheanditiohhH$0% RHE, Hi'gh Suest sameplaisqdacebema glabd ed,
hydr ophi | ic¢ Fehs ) xt h of. . . t . or bent
moner of 1 BB T igure A30hs 6Kl K! Uhfigesdd )8 B0Longflous i S BHtGARP

open- cel | éynthbricd nidnEitd iacbatamcy higuid aedevain biwwinngg 206¢ aitdihiag yess tiqyid. OFhis
absorbent capaclLjiy.at a 6 . SEPT R 2002 hei.ght of 50 cm of, at | east
oot 4" orEevaE e is iR a8 bt 20 R0 B A S i SomRHler Blopehong) T i
surface abgancdBh&Nd ¥ GRIVRS bBREJINE BN0.80T EAGRK A Bdanké ResgilltAdY KO Regepi | 1 ary
sorption absorbent capacity at_a height of 50 cm of at |east about 4 g/g.

68. The aBelsananPRIZMHHighstown Nn Bhe glassifrit20? is pifced o ¢ verbieghslidm shyor bent
capacity ' : . ent
menber of Qér]egalll Q%g&hg\cﬁAnéozgg’g}) H’%‘?&“ﬁgﬁﬁvgﬁa‘gtﬁfs@? %gesﬂstam %pt%g%f/?@té EJGIr'f{phei ght
of 50 cm edmple ¢ saryingatyotian hedghly. g They gerti slider oy thera radiend estuasdr whigh s 69

havi ng capj S ' | 4t hel. aht . at

| east abo8@0&%{%Iagcgw&i.ep%hlgagﬁé@?@gtﬁ%@ﬁ%%ﬁénﬁoﬁq"&qﬁ é}({oﬁ%\e}?gréfggl}i%ﬁ | ary
sor pti on aptslr hethe teshsauple.y Aapreferrhd ragitess edtud@ is availabla tfromebidtstddd devicesd gl g.
72. The stQrage sor be [ 1 having.,a capillary sqrption
absor bent c%tvﬁg)cp?‘ 5 a%\fter%ahze%%kﬁ@oﬂé?ﬁd& £ 1OIEh %gﬁf P?W‘gff‘sﬁ Bxﬁ?ﬁgﬁ €60

gl g. 73. ZETAS04-331435ssilabRfomheshpiMaetér (Romietg, CR). nWherd Jatd icidslied aiyd

ook 95 5 o o A R RS e e
capi |l ar Yre"'aﬂﬂﬁgén@ﬁteah’ép&a?ﬁ& saRPIRC ilsh, @mpated Ritdfate RfachBtof2010hayf diRW fBPOUL 12
glg to about 45 glg. 75. The storage absorbent nenber of claim .74 having a

capi | | ar y cewofled vriticabmayamsant ofthyaless fijt 282 Eoneaarpple. thsractyatop mapbe diresid fhout 16
9/ g to abgidle #a gllsHfrit 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
cleaning of the apparatus or air bubble removal.) Glass tubing 211 connects fluid reservoir 205
with balance fluid reservoir 206, via stopcock 210. Balance liquid reservoir 206 consists of a
lightweight 12 cm diameter glass dish 206A and cover 206B. The cover 206B has a hole
through which glass tubing 211 contacts the liquid in the reservoir 206. The glass tubing 211
must not contact the cover 206B or an unstable balance reading will result and the test sample
measurement cannot be used.

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 pm pores, available from Coming Glass Co. (Corning, NY) as
#36060-350F. The pores are fine enough to keep the frit surface wetted at capillary suction



76. The storage absorbent menber of claim 75 having a capill arys sermMsaR 2002
absorbent capacity at a height of 50 cmof from about 21 g/g to about 35

gl g. 6 SEPT' EN~ER 2002 82 77. A high capillary suction storage absorbent
menber conpd WidB4an osnotic absorbent and a di screte hi gh BOTARSOS04N ea
material, wherein the high surtace area material has one or nore of the
followng: a) a capi | lary sorption a¥sorbent capacity at a height of 35 cm
of at least about 5 glg; b) a capillary sorption absorbent capacity at a
hei ght of 50 cmof at |east about 4 glg; c) a capillary sorption absorbent
capaci ty baighis weql@th(twglaﬂ)ﬁ itdaesofot alfow aiptor engeln thet coptigpoys calymm of tggsiliquigh y
sorption get?ogﬂ gﬂgsﬁgpam ty at a height of 140 cmof at |east about 1 glg;
or e) a capi y sorption absorbent capacity at a height of 200 cm of at

| east about 1 gt odicated) tlterfatmsmdnmtedwmmang fodfBridiresapoit 208 or balangetliqoid
absorbent ca y,at a hei of at t about 12 g/g. 78. An
absor bent" 5 Og Q?B?Pﬁmg?f‘r’i‘% RO °%?%P'§§@'a§ﬁt§%ﬁoﬁlég@ nmenber of claim 77. 79.

The storage absnﬁsbmnnomméte@fo &E@t Wht@?fr&\’ﬂ&r&hﬁaﬂth@n&Sﬂm’élbﬁthabeﬂlnt is a
hydrogel for mi ng absorbent pol 80, The storage absorbent nember

claim 79 mwa@at e tgpperatyse et & ﬁﬁséﬁt i kept 2 @rrOnSas dempepature of SR @r‘.tc)gf 35

cm of froanrﬁg%ttesl.ag g/ogedm a!aqwep@&d% gigu.%%A thB§1a3d Rt Q@?ns%H&n?ﬁé&e»ﬂEh dreroer
of claim 79 having a capi l égsorptlon absor bent capacity a height of 0

cm of at inlesgpert a%@ndlgltlgv @ort B, which make apdosed boop it a mﬂ!ﬁémg beatdathi m 79
wh t
ther €11, el GBSl Aol R Bkt O MG Wi

hydr ophi | inbooéd/toahd Jaclfemdrg;lasafrd 202 Romriath 208eioesdat c&&act“ﬂkaeteﬂqudhadlthene nmber
of claim 82 wh rface area material i.s a hiag| urface area
Oper ool | B8 HAETIS nlk e ra Sonr e o RO Poths o T ‘aﬁtgvg'gaﬁ oAt

absor benttem@aamretwm&ﬁrcmatbemwngh ik Jaaﬁetemms ofdhe lgRasfritabmyt 5 g/ g. 84. The

absor bent nenber | ai rein the high surtace area materi al
conprises high® *ssa'?f?'a@gﬁ a*?ye%a%wé §sarh 49510884 a0 L B3t 1o mingmize epaPeEHOm BS KPbent

capaci ty mjuidfrb@icbalstke ARervOt Ahd B enhBRE baldRUkabHitdldbring p&forhante¥BER 2002
83 85. The storage absorbent nenber of claim 79 havi g%wa capillary sorptlon

absor bent exPgiyaett Jhisbox shewnpenegsfly 352 rheya top and ails, mth&sppg‘)ag ahgle  The

storage afaRERERkh H}Bﬂig%l ffindele@i M 85 having a capillary sorption absorbent
capacity at a heil cmof fromabout 16 g/g to about 40 g/g. 87. The

storage absor bElmglm fris 202 ésf showmimm@$ dptail imEjgure 8BpiRiguse §B dor possenctioalor bent

capac Ly, AbeRrlll ol ion gl ik AFEARHE ol dn® %y MiEasl e

at a hei gilassdfit i353 Wmbfriteet dise fisineldlaviug speCifigd ¢to 5.5 pm 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 test
sample, shown as 270, and provides a small confining pressure to the test sample. To prevent
excessive evaporation of test liquid from the glass frit disc 260, a Teflon ring shown as 262 is
placed on top of the glass frit disc 260, The Teflon® ring 262 is 0.0127 cm thick (available as
sheet stock from McMasterCarr as # 8569K 16 and is cut to size) and is used to cover the frit
disc 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 AS568A-151) 264 is placed on top
of Teflon® ring 262 to seal the space between the inner wall of cylindricai 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



89. The storage absorbent nenber of claim88 having a capill aryg SpPRiMsRR 2002
absorbent capacity at a height of 35 cmof at |east about 22 gig. 90. The
storage absorbent menber of claim 79 having a capillary sorption absorbent
capacity atw@ytigiigsht of 35 cm of from about 12 g/ g to about p¢®nggemo4®l. The
storage absorbent menber of claim90 having a capillary sorption absorbent
capacity at a height of 35 cmof fro#ssabout 14 g/g to about 60 gig. 92. The
storage absorbent menber of claim91 having a capillary sorption absorbent
capacity at a height of 35 cmof fromabout 16 g/g to about 55 gig. 93. The
storage absvedtlettfittenfuenel of fallows: ml&Z)-hiagiingtaopexardiel neagsyarg ampont ®fi Catisedr bent

capacity at h 5.cmof fr 20 0] o.about 5 [gq. 94. The

storage ab a(t)e"f‘)‘r| g&otf nedrﬂr);o “Tedt ffgbaﬁg |gﬁtéerasuﬁlg%?(ltf”a?f"&f??)‘f'&%ﬂegﬁ‘grorbent

capacity &tall@fﬂﬁlcghtdneeﬂ Ja'&Eetémﬁmielﬁsaxrlnﬁx{mdﬁtsaa-x;ghxg to about 45 g/g. 95. A
absorb nt menber an _osnotic

hi gh capillary suct.i st risi
abgorbegt andyﬁ‘sd'i %“Qt%cﬂﬁ'@% Pistmagtem éYr%‘&wPrﬁF@Faﬁ'é(Fy r’%‘ﬁzﬁ B eonfingt,

surface anRaestBhRple: %hd pRSideNE skl BaNNRingfpressiffe RHRL BERpIOPH. 814eférhﬁg to
followi ng: a) a capil Iarg/ sorpti on absorbent capacity at a height of 35 cm

of at | eaé’ﬂguéﬂﬁﬁjtﬂssst!Y&G mﬂsﬁts@ﬁbwllﬂdﬂ;ﬂ@ﬂ?}mﬂ@ﬂ Teflenét pjetan indigpiad by 368t a
hei ght of | | r bent
capacity gtﬁtpa ei g‘ﬁ%gjf g?% thnP%J{uglﬁs @1"23‘%@ g‘(‘)agﬁ B 'l‘ilﬁ?ergy' St§§)&§§ cgaf’ ‘I‘?(F]afr)y

sor pti on aeight balhtbe oaﬁxhwhciyn@bssmhtelaghtst tfe dofrbinern vedight tof Ith}.‘aﬂlbtoabn)dltthel gl g;

AR e e e R R WA R
capacity aianatehelm 1sod|scﬁlssembefowat The asAinded @66 il Degn® BArCstdtRVandChad Ithe O
nore of t fQ n a capillary, absor n efficjency at a height of
100" cm of alioviiedetiiss abadr e SELA PR, o res ARmeist FA0 o s by oby o
hei ght of ¢®0ns TS Teflon®Gatdn FHBRLY thd Eifowdriy) diMensanb:| Abuleraddmbid? tha? W 0.02
efficiency at a hejght of 35 cmof at |east about 50% 96. An absorbent

article cGWrJPﬁséli'aﬁgjhﬁ aerdiagrets of aylinderF6h Amshayay indiigusg 8D, thoend of the pryten
storage abg®fnRedes n&%‘eﬁsct te tséz @anmleqé p¥lag &@g,rlav.tib@s @% in?et&l%?(%aﬁ g chs a

hydrogel f or m ng absorbent pol yme . The storag sor ben
cl ai m 97 Keep phpmbet 2P0 [t awwabmpml |\mgié$ (dletptedmcby téw test hemglhis @man@w cm of

bsor pt i odher gl obR SARRER' oBRIRE pellupRA TR A ARESO 1T o0 ' 1he”
absor bent woedsbée tofal swetghm@fhe hmtom@ﬁsaatrdamyl ¢mu|oyal ixightspinooshoeinf incigeresy at a
Ele:a?rr]r;[ 9(7)f h2V|e%grgya hggttés‘ls?%?y gbsgr p | (g'r?r ig%” e é@"“a{ %g &Pg‘ﬁ{ bgcf%tq rrtg?‘nr 01(‘)f
at | east phossire 602 pHAs atthiaedab Oytifiden 266wt gristai 268 @inth @ﬁo:k:ﬂiweﬁgata are
capillary e%?t%t%& iatqln & ffc];rl at iegsqu mai;[mtt% prl]'i%lr g) conguctit?g thg @pllﬁ&l’)‘? goql)tleo?isa sor OH t 70%

capacity measurement.

A non-surfactant treated or incorporated apertured film (14 cm x 14 c¢m) (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



103. The absorbent nenber of claim97 having a capillary absor ¥ is@PreMeER 2002
efficiency at a hei ght of 6 SEPTEMBER 2002 35 cm of at |east about 85%
85 104. A high capillary suction storage absorbent nmenber conprising an
osnoti c abww®danissand a di screte high surtace area materi al pcriigonmaber
having a capillary sorption absorbent capacity at a height of 0 cmof at

| east about 15 gl g and having a nedi-pdan absorpti on hei ght of at |east about
35 cm 105. An absorbent article conprising the storage absorbent nenber of
claim104. 106. The absorbent nenber of claim 104 having a nedi um

absor pt i omategalgthnt chstadte kirasdmbebaich thhOthe RombiddtionTik espedsaative f themidneher of

cl ai m 106, haV| Ng a nmedi um absorption height of at |east about 50 cm 108.
The absor B&it8&nber of clai m 107 having a medi um absorption hei ght of at

| east about 10PheldHy whigfht ofAhditRAPIC (usk® bETbW Go BdlciAdiS SIPRRR} sIFRIBAGIsHFRRP! | Si Ng
the steps of: a) provi dlgg an osnotic absorbent; b) providing high surtace
B

area fi be‘l‘aga%é'fséheﬁ”ec‘ festssample peepated as phowe padepayiens senditionsor e of t he
following: i) a capillary sorption absorbent capacity at a height of 35 cm
of at | east ental 8etAJp i j) a capillary sorption absorbent capacity at a

hei ght of 50 cm @f,cah cie?rﬁgfy g%?’?go tl?%) Hiunh l'h))ld@r Jor:YaTRN ltﬁ{h)é végﬁzﬂtsh@&m

absorbent capacity at a cmo | east ) a
capi |l ary sor pti devaisrofubeshtoldemefche yertical a!tdms%hthaofhems Mls)fat ﬁnb 0l apast
about 1 g/g; V) E' ﬁ!pl | lary sorption absorbent capacity at a height of 200
cmof at |east aboft 1 glg; c) formng a suspensi on of the osnotic

absor bent and h ‘&qu surt ce area fi whi ¢ S incapabl e

of being absor %ﬂ%ﬁ“ﬁ%’ﬁ?ﬁ“e'gﬂ’%ﬁi‘f’wﬂ E‘ﬁﬁ"ﬂ 8%3?‘?&'?‘:8558 §Q§’r"ﬁent d)
nbi th b bent dt h t fib th
cospensi on e 95%@5%% Aot e o sguAt R PPt Mapatsy 570, bRt dr y

structure of uni fpaktia nmo&mbeerctmatbelaﬁcecmm teSérogir tzheamsmplaisﬁc ﬁ@%@érhﬁé\t and
the high surface area fibers. EMBER 2002 S6 110. A net hod accordi ng

P
to claim109 whebaRpeeibes 2t Eﬁ'?hé’ﬂﬁhfs%‘g gles 1p #llopethe glagsdubipg 2L toifittiyovghper s

111. A et hod ac sy Aow the Ghadd fﬁb&@%‘ﬁﬂl@l’i ﬁieﬂxdtMBCd?%MalaﬁoéTﬁtétﬁJ fedlrvdis a
hydrogei - f orm ng absor bent pol yne 112. A nethod accordin o claim 109

the liquid is selogananstaple meaglmm"wnbmdthagxeewreare@mmtén@sed

I sopr opanol .
4. Stopcock 210 is closed to tubing 204 and opened to glass tubing 211. Fluid

reservoir 208, 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.

6. Attach the Tygon® tubing 203 to stopcock 209. (The tubing should be long
enough to reach the glass frit 202 at its highest point of 200 cm with no kinks.) 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 liquid 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
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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:

/* takedata.c */

int take_data(int equil_samples,double equilibrium_constant)

{

double delta;

static double deltas[S00]; /* 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 */
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 */

vhile (tequilibrium_reached) { /* start of loop for checking for
equilibrium +/
next_time += 5000L; /* calculate when to take next reading */
while (clock() < next_time); /* wait until S seconds has elasped from

prev reading */

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

delta = fabs(prev_value - value) / 5.0; /* 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 +/
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equilibrium_reached = 0; /* set the equlibrium flag to 0 (not at
equilibrium) =/

} /* go back to the start of the loop */

}

N
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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.
Capillary 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
concentrically in cylinder 266 on glass frit disc 260. Place piston 268 into cylinder 266.
Additional confining weights are placed into piston chamber 290, if required.
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9) The balance reading at this point establishes the zero or tare reading.
10) Move the glass frit 202 to 200 cm.

11) 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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New Tygon® tubing 203 is used When a glass frit 202 is newly installed. Glass tubing
204 and 211, fluid reservoir 205, and balance liquid reservoir 206 are cleaned with 50% Clorox
Bleach® in distilled water, followed by distilled water rinse, if microbial contamination is

visible.

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 m!

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
f:ylinder/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:
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2. 100 ml acetone.
3.250 ml distilled water.
4.100 ml 50:50 Clorox®/distilled water solution.
5. 250 ml distilled water.
6. 250 ml 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 calculated 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)
3600(s / hr)

Blank Correct Uptake (g) = Blank Uptake(g) -

Capillary Suction Absorbent Capacity (“CSAC™)

Sarrple Uptake(g) - Sarr;ieTm(s;gDS:;lﬂ;eEm (g/h)—ﬂatkaxmctlhﬂc@

Dry Weight of Sanple(g)

CSAC(e/g) =

Initial Effective Uptake Rate at 200 cm (“IEUR”)

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

Reporting
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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.  Vertical Hang Sorption Height (VHSH)

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 typically about 1 cm. The
strip is hung in a chamber thermostatted to 31°C using clips to suspend the strip. 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 and 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 hr., or
more. When no perceptible change in the height of the wicking fluid is observed over a 1 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 c¢m 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 cm
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 skilled 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.
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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 s;lrface area glass micro fibers as formed using a
wet end forming process for increased density and structural organization over conventional air
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-gallon Commercial grade Wamer 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. By reference to
liquids which will not absorb into the structure or composition of the involved hydrogels, it is
meant that such liquids will absorb into the structure or composition only to an insignificant
extent of less than about 5 grams of the liquid per gram of the involved hydrogel-forming
absorbent polymer (about 5 g/g, by weight). The mixture is stirred on low 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, WI ) 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, Sigma Chem. Co., St. Louis, MO 63178)
to ensure uniform moisture content. Once dry, the absorbent member is removed from the

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

storage absorbent member is depicted graphically in Figure 9.

Example 2:
Preparation of High Surface Area Foam from a HIPE

A) HIPE Preparation

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 emulsion.

To a monomer combination comprising distilled divinylbenzene (42.4% divinylbenzene
and 57.6% ethyl styrene) (2640 g), 2-ethylhexyl acrylate (4400 g), and hexanedioldiacrylate
(960 g) is added a diglycerol monooleate emulsifier (480 g), ditaliow dimethyl ammonium
methyl 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 wt%. 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 having 33 pins and 3 rows having 34 pins, each of the three pins at each level
disposed at an angle of 120° to 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 cylindrical sleeve which forms the dynamic mixing apparatus, and the pins have a
clearance of 1.5 mm from the walls of the cylindrical sleeve.

A minor portion of the effluent exiting the dynamic mixing apparatus is withdrawn and
enters a recirculation zone, as shown in the Figure of co-pending U.S. Patent application Serial

No. 08/716,510, filed September 17, 1996 by DesMarais, the disclosure of which is
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zone.

The static mixer (TAH Industries Model 100-812) has 12 elements with a 1 in. (2.5 cm)
outside diameter. A hose is mounted downstream from the static mixer to facilitate delivery of
the emulsion to the device used for curing. Optionally an additional static mixer is used to
provide addition back pressure to keep the hose filled. The optional static mixer can be a 1 in.
(2.5 cm) pipe, 12 element mixer (McMaster-Carr, Aurora, OH, Model 3529K53).

The combined mixing and recirculation apparatus set-up is filled with oil phase and
water phase at a ratio of 4 parts water to | part oil. The dynamic mixing apparatus is vented to
allow air to escape while filling the apparatus completely. The flow rates during filling are 7.57
g/sec oil phase and 30.3 cc/sec water phase.

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 3.03 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 al;out
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
polyethylene 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
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with a sharp 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 polymerized material. At this point, the sheets are then resaturated with
a 1.5% CaCl 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 CaCly content of the foam is between 8 and
10 %.

The foam remains compressed after the final nip at a thickness of about 0.021 in. (0.053
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 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 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 3.36 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 this 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 cc/sec.

B) Polymerization 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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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 43-47 times (43-47X) the weight of polymerized monomers. The foam is sliced
with a sharp 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 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 4:
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 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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B) Polymerization 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.

C) 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 38-42 times (38-42X) the weight of polymerized monomers. The foam is sliced
with a sharp 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 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 CaCly 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 Polymeric Foam Material

This example describes a high capillary suction absorbent member comprising
hydrogel-forming absorbent 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 chioride 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 shury is then transferred to a
Buchner funnel (Coors USA model 60283) lined with a paper towel. Approximately 500 ml of
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The 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.

The capillary sorption isotherm for this storage absorbent member is depicted

graphically in Figure 9.

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
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, fibrets.

The capillary sorption isotherm for this storage absorbent member is depicted

graphically in Figure 9.

Example 7:

Storage Absorbent Member Comprising High Surface Area Polymeric Foam Material

This example describes a high capillary suction absorbent member comprising
hydrogel-forming absorbent 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 procedure below is followed.
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10 g of air dried polymeric foam (prepared according to Example 3 above) is placed in
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a blender (Osterizer model 848-36L) equipped with a 1.25 liter jar, into which 1 liter of 2%
calcium chioride 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 mode} 60283) lined with a paper towel. Approximately 500 ml of
fluid is freely drained from the sample. The sample is then covered with a rubber membrane
and vacuum is applied (approximately 500 mm Hg) to dewater the sample to a weight of 50 to
60 grams.

The 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 a mixed-bed ion-exchange
hydrogel-forming absorbent polymer (described below), to provide a storage absorbent member
consisting of a homogeneous blend of 60%, by weight, hydrogel-forming polymer and 40%, by

weight, high surface area polymeric foam.

A) Preparation of the Mixed-Bed Jon-Exchange Absorbent Polymer

(i) Cation-Exchange Absorbent Polymer - Preparation of Crosslinked Polyacrylic acid

A homogeneously crosslinked polyacrylic acid is synthesized by placing 450 grams of
acrylic acid monomer (Aldrich Chemical Co., catalog number 14,723-0; lot number 15930CS)
in a clean 4000 mL resin kettle. 7.2 grams of N,N’-methylenebisacrylamide (Aldrich Chemical
Co., catalog number 14,607-2; lot number 04511DR) and 0.85 grams of 2,2’-Azobis(2-
amidinopropane) dihydrochloride (Wako, lot number P2197) are dissolved in 2050 grams of
water and added to the acrylic acid monomer in the resin kettle. The solution is sparged with
nitrogen for 15 minutes to remove dissolved oxygen. The resin kettle is then sealed and the
solution is heated at 40°C for 16 hours.

The resultant gel is allowed to cool and then broken into pieces approximately 1 cm in
diameter and dried in a vacuum oven at 55°C for 60 hours. The sample is ground and sieved
through a U.S.A. 20 mesh sieve using a Wiley Mill to obtain homogeneously crosslinked
polyacrylic acid.
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(ii) Anion-Exchange Absorbent Polymer - Preparation of Crosslinked Polyallylamine

Polyallylamine, 1250 grams of 20% solution (Nitto Boseki Co., LTD, Tokyo, Japan, lot
number 80728) is weighted in a 2000 mL glass jar. Ethylene glycol diglycidyl ether, 19 grams
of 50% solution (Aldrich Chemical Co., catalog number, E2,720-3) is diluted with 20 grams of
distilled water and added to the polyallylamine solution. The mixture is stirred at room
temperature for approximately two minutes before being placed in a vented oven at
approximately 60°C overnight.

The resultant gel is broken into pieces approximately 5 mm in diameter and dried under
high vacuum for approximately 96 hours to yield a lightly crosslinked polyallylamine anion-

exchange absorbent polymer which is stored under a dry atmosphere.
(iii) Mixed-Bed lon-Exchange Absorbent Polymer

) The crosslinked polyallylamine anion-exchange absorbent polymer is ground and
sieved. A particle size fraction is collected which passes through a U.S.A. Series Standard 25
mesh sieve, but not through a U.S.A. Series Standard 70 mesh sieve (i.c. a fraction with particles

in the range of approximately 200 to 700 microns in diameter).

Approximately 125 grams of the sieved crosslinked polyacrylic acid (200 to 700
microns diameter) cation-exchange absorbent polymer and 125 grams of the sieved crosslinked
polyallylamine anion-exchange absorbent polymer are mixed together so as to distribute the
particles of each type of polymer evenly throughout the mixture. This mixture comprises a
mixed-bed ion-exchange absorbent polymer composition used in the storage absorbent member
of the present Example. Additional information on such compositions is disclosed in U.S.

Patent No. 6, 232, 520, issued in the names of HIRD, et.al. on May 15, 2001 (P&G Case 7432 —
tilted “ABSORBENT POLYMER COMPOSITIONS HAVING HIGH SORPTION CAPACITIES

UNDER AN APPLIED PRESSURE"), which was previously incorporated herein by reference.

The capillary sorption isotherm for this storage absorbent member is depicted

graphically in Figure 9.
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What is claimed is:

1. A high capillary suction storage absorbent member comprising an osmotic absorbent and a
high surface area open-celled, hydrophilic polymeric foam, wherein the polymeric foam has one
or more of the following:

a) a capillary sorption absorbent capacity at a height of 35 cm of at least about 5 g/g;

b) a capillary sorption absorbent capacity at a height of 50 cm of at least about 4 g/g;

c) a capillary sorption absorbent capacity at a height of 100 cm of at least about 2 g/g;

d) a capillary sorption absorbent capacity at a height of 140 ¢cm of at least about 1 g/g; or

€) a capillary sorption absorbent capacity at a height of 200 cm of at least about 1 g/g.

2. The storage absorbent member of claim 1 wherein the high surface area polymeric foam
comprises high surface area polymeric foam particles having a dry particle size of less than
about 1000 microns.

3. The storage absorbent member of claim 1 wherein the high surface area polymeric foam
comprises high surface area polymeric foam particles having a mass median dry particle size of
between about 50 microns and about 600 microns.

4. An absorbent article comprising the storage absorbent member of claim 1.

5. The storage absorbent member of claim 1 wherein the high surface area polymeric foam is in
particulate form.

6. The storage absorbent member of claim 5 wherein the high surface area polymeric foam
particles have been unidirectionally dewatered.

7. The storage absorbent member of claim 5 wherein the member comprises from about 1 to
about 98%, by total weight of the member, of the high surface area polymeric foam.

8. The storage absorbent member of claim 7 wherein the member comprises from about 15 to
about 85%, by total weight of the member, of the high surface area polymeric foam.
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9. The storage absorbent member of claim 8 wherein the member comprises from about 20 to

about 50%, by total weight of the member, of the high surface area polymeric foam.

10. The storage absorbent member of claim 1 wherein the osmotic absorbent is a hydrogel-
forming absorbent polymer.

11. The storage absorbent member of claim 10, wherein the high surface area polymeric foam
is prepared by polymerizing a high internal phase water-in-oil emulsion and the polymeric foam
has:

a) a capillary suction specific surface area of at least about 3 m.sup.2 /g;

b) a resistance to compression deflection (RTCD) such that a confining pressure of 5.1 kPa
produces a strain of from about 2 to about 10% compression of the polymeric foam when it has
been saturated to its free absorbent capacity with synthetic urine having a surface tension of
65.+-.5 dynes/cm; and

c¢) an equilibrium 90% vertical hang sorption height (VHSH) of at least about 60 cm.

12. The storage absorbent member of claim 10, wherein the high surface area polymeric foam
exhibits a resistance to compression deflection (RTCD) such that a confining pressure of 5.1
kPa produces a strain of from about 2 to about 10% compression of the polymeric foam when it
has been saturated to its free absorbent capacity with synthetic urine having a surface tension
of 65.+-.5 dynes/cm.

13. The storage absorbent member of claim 12, wherein the high surface area polymeric foam
exhibits a resistance to compression deflection (RTCD) such that a confining pressure of 5.1
kPa produces a strain of from about 2 to about 5% compression of the polymeric foam when it
has been saturated to its free absorbent capacity with synthetic urine having a surface tension
of 65.+-.5 dynes/cm.

14. The storage absorbent member of claim 10, wherein the high surface area polymeric foam
has an equilibrium 90% vertical hang sorption height (VHSH) of at least about 60 cm.

15. The storage absorbent member of claim 14, wherein the high surface area polymeric foam
has an equilibrium 90% vertical hang sorption height of from about 60 to about 90 cm.
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16. The storage absorbent member of claim 10, wherein the high surface area polymeric foam
has a capillary suction specific surface area of at least about 3 m.sup.2 /g.

17. The storage absorbent member of claim 16, wherein the high surface area polymeric foam
has a capillary suction specific surface area of from about 3 m.sup.2 /g to about 30 m.sup.2 /g.

18. The storage absorbent member of claim 17, wherein the high surface area polymeric foam
has a capillary suction specific surface area of from about 4 m.sup.2 /g to about 17 m.sup.2 /g.

19. A high capillary suction storage absorbent member comprising discrete osmotic absorbents
and discrete high surface area hydrophilic fibers, wherein the high surface area fibers have one
or more of the following:

a) a caplllary sorption absorbent capacity at a height of 35 cm of at least about 5 g/g;

b) a capillary sorption absorbent capacity at a height of 50 cm of at least about 4 g/g;

c) a capillary sorption absorbent capacity at a height of 100 cm of at least about 2 g/g;

d) a capillary sorption absorbent capacity at a height of 140 cm of at least about 1 g/g; or

e) a capillary sorption absorbent capacity at a height of 200 cm of at least about 1 g/g; and

the storage absorbent member comprises at least about 25%, by total weight of the member, of
the high surface area fibers.

20. An absorbent article comprising the storage absorbent member of claim 19.

21. The storage absorbent member of claim 19 wherein the osmotic absorbent is a hydrogel-
forming absorbent polymer.

22. The storage absorbent member of claim 21 wherein the member comprises at least about
30%, by total weight of the member, of the high surface area fibers.

23. The storage absorbent member of claim 21 wherein the high surface area fibers are
selected from the group consisting of glass microfibers, fibrillated celiulose acetate fibers, and
mixtures thereof.
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a capillary sorption absorbent capacity at a height of 140 cm of at least about 1 g/g; or

) a capillary sorption absorbent capacity at a height of 200 cm of at least about 1 g/g; and

the storage absorbent member has one or more of the following:

a) a capillary sorption absorbent capacity at a height of 100 cm of at least about 4 g/g;

b) a capillary sorption absorbent capacity at a height of 140 cm of at least about 4 g/g; or

c) a capillary sorption absorbent capacity at a height of 200 cm of at least about 3 g/g.

25. The storage absorbent member of claim 24 having a capillary sorption absorbent capacity at
a height of 0 cm of at least about 15 g/g.

26. An absorbent article comprising the storage absorbent member of claim 24.

27. The storage absorbent member of claim 30 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.

28. The absorbent member of claim 27 wherein the high surface area material is a high surface
area open-celled, hydrophilic polymeric foam having one or more of the following:

a) a capillary sorption absorbent capacity at a height of 100 cm of at least about 2 g/g;

b) a capillary sorption absorbent capacity at a height of 140 cm of at least about 1 g/g; or

c) a capillary sorption absorbent capacity at a height of 200 cm of at least about 1 g/g.

29. The absorbent member of claim 27 wherein the high surface area material comprises high
surface area fibers having one or more of the following:

a) a capillary sorption absorbent capacity at a height of 100 cm of at least about 2 g/g;

b) a capillary sorption absorbent capacity at a height of 140 cm of at least about 1 g/g; or

¢) a capillary sorption absorbent capacity at a height of 200 cm of at least about 1 g/g.
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30. The storage absorbent member of claim 24 wherein the osmotic absorbent is a hydrogel-

forming absorbent polymer.

31. The storage absorbent member of claim 30 having a capillary sorption absorbent capacity at
a height of 100 cm of from about 4 g/g to about 30 g/g.

32. The storage absorbent member of claim 31 having a capillary sorption absorbent capacity at
a height of 100 cm of from about 8 g/g to about 20 g/g.

33. The storage absorbent member of claim 30 having a capillary sorption absarbent capacity at
a height of 140 cm of from about 4 g/g to about 28 g/g.

34. The storage absorbent member of claim 33 having a capillary sorption absorbent capacity at
a height of 140 cm of from about 7 g/g to about 18 g/g.

35. The storage absorbent member of claim 30 having a capillary sorption absarbent capacity at
a height of 200 cm of from about 3 g/g to about 25 g/g.

38. The absorbent member of claim 35 having a capillary sorption absorbent capacity at a
height of 200 cm of from about 6 g/g to about 15 g/g.

37. The storage absorbent member of claim 30 having an initial effective uptake rate at 200 cm
of at least about 3 g/g/hr.

38. The storage absorbent member of claim 37 having an initial effective uptake rate at 200 cm
of at least about 4 g/g/hr.

39. The storage absorbent member of claim 38 having an initial effective uptake rate at 200 cm
of at least about 8 g/g/hr.

40. The storage absorbent member of claim 30 wherein the storage absorbent member has one
or more of the following:



"109% $& ()-Y "10% $& ()-'Y "10% $& ()-Y "10% $& ()-Y 6 SEPTEMEER 2002
"10% $& ()-' 078: @HIeGHAY "10% $& ()-'Y "10% $& ()-Y "10% $& () -

"10% $& ()-'Y "10% $& ()-JPWKZ geE+4Y "10% $& ()-VY "10% $& ()-Y

"10% $& ()-Y "10% $& ()-'-Y "10% $& ()-Y "10% $& () - ghj pwxzhlL, 4Y

"10% $& ()-Y "10% $& ()-'Y "10% $& ()-Y "10% $& ()-Y "10% $& () -' eE, 4Y
"10% $&\ 8 109&' ()-\8 10%& ()- s6Z10%& ()-

78

a) a capillary sorption absorbent capacity at a height of 100 cm of at least about 6 g/g;
b) a capillary sorption absorbent capacity at a height of 140 cm of at least about 5 g/g; or
¢) a capillary sorption absorbent capacity at a height of 200 cm of at least about 4 g/g.

41. The storage absorbent member of claim 40 wherein the storage absorbent member has one
or more of the following:

a) a capillary sorption absorbent capacity at a height of 100 cm of at least about 8 g/g;

b) a capiliary sorption absorbent capacity at a height of 140 cm of at least about 7 9/g; or

c¢) a capillary sorption absorbent capacity at a height of 200 cm of at least about 6 g/g.

42. The storage absorbent member of claim 41 wherein the storage absorbent member has one
or more of the following:

a) a capillary sorption absorbent capacity at a height of 100 cm of at least about 12 g/g;

b) a capillary sorption absorbent capacity at a height of 140 cm of at least about 10 g/g; or

¢) a capillary sorption absorbent capacity at a height of 200 cm of at least about 8 g/g.

43. The storage absorbent member of claim 42 wherein the storage absorbent member has one
or more of the following:

a) a capillary sorption absorbent capacity at a height of 100 cm of at least about 17 g/g;

b) a capillary sorption absorbent capacity at a height of 140 cm of at least about 14 g/g; or

c) a capillary sorption absorbent capacity at a height of 200 cm of at least about 11 g/g.

44, The storage absorbent member of claim 30 having a capillary sorption absorbent capacity at
a height of 100 cm of from about 4 g/g to about 50 g/g.

45, The storage absorbent member of claim 44 having a capillary sorption absorbent capacity at
a height of 100 cm of from about 6 g/g to about 45 g/g.

46. The storage absorbent member of claim 45 having a capillary sorption absorbent capacity at
a height of 100 cm of from about 8 g/g to about 40 g/g.

47. The storage absorbent member of claim 46 having a capillary sorption absorbent capacity at
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58. The absorbent member of claim 57 having a capillary sorption absorbent capacity at a
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60. An absorbent article comprising the storage absorbent member of claim 59.

61. The storage absorbent member of claim 59 wherein the osmotic absorbent is a hydrogel-
forming absorbent polymer.

62. The storage absorbent member of claim 61 having a capillary sorption absorbent capacity at
a height of 50 cm of from about 7 g/g to about 40 g/g.

63. The storage absorbent member of claim 62 having a capillary sorption absorbent capacity at
a height of 50 cm of from about 12 g/g to about 30 g/g.

64. The storage absorbent member of claim 61 having a capillary sorption absorbent capacity at
a height of 0 cm of at least about 15 g/g.

65. The storage absorbent member of claim 64 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.

66. The storage absorbent member of claim 65 wherein the high surface area material is an
open-celled, hydrophilic polymeric foam having a capillary sorption absorbent capacity at a
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70. The absorbent member of claim 69 having capillary sorption absorbent capacity at a height

of 50 cm of at least about 16 g/g.

71. The absorbent member of claim 70 having capillary sorption absorbent capacity at a height
of 50 cm of at least about 21 g/g.

72. The storage absorbent member of claim 61 having a capillary sorption absorbent capacity at
a height of 50 cm of from about 7 g/g to about 60 g/g.

73. The storage absorbent member of claim 72 having a capillary sorption absorbent capacity at
a height of 50 cm of from about 9 g/g to about 50 g/g.

74. The storage absorbent member of claim 73 having a capillary sorption absorbent capacity at
a height of 50 cm of from about 12 g/g to about 45 g/g.

75. The storage absorbent member of claim 74 having a capillary sorption absorbent capacity at
a height of 50 cm of from about 16 g/g to about 40 g/g.

76. The storage absorbent member of claim 75 having a capillary sorption absorbent capacity at
a height of 50 cm of from about 21 g/g to about 35 g/g.
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82. The storage absorbent member of claim 79 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.

83. The absorbent member of claim 82 wherein the high surface area material is a high surface
area open-celled, hydrophilic polymeric foam having a capillary sorption absorbent capacity at a
height of 35 cm of at least about 5 g/g.

84. The absorbent member of claim 82 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.
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85. The storage absorbent member of claim 79 having a capillary sorption absorbent capacity at
a height of 35 cm of at least about 14 g/g.

86. The storage absorbent member of claim 85 having a capillary sorption absorbent capacity at
a height of 35 cm of from about 16 g/g to about 40 g/g.

87. The storage absorbent member of claim 85 having a capillary sorption absorbent capacity at
a height of 35 cm of at least about 16 g/g.

88. The storage absorbent member of claim 87 having a capillary sorption absorbent capacity at
a height of 35 cm of at least about 20 g/g.

89. The storage absorbent member of claim 88 having a capillary sorption absorbent capacity at
a height of 35 cm of at least about 22 g/g.

90. The storage absorbent member of claim 79 having a capillary sorption absorbent capacity at
a height of 35 cm of from about 12 g/g to about 70 g/g.

91. The storage absorbent member of claim 90 having a capillary sorption absorbent capacity at
a height of 35 cm of from about 14 g/g to about 60 g/g.

92. The storage absorbent member of claim 91 having a capillary sorption absorbent capacity at
a height of 35 cm of from about 16 g/g to about 55 g/g.

93. The storage absorbent member of claim 92 having a capillary sorption absorbent capacity at
a height of 35 cm of from about 20 g/g to about 50 g/g.

94. The storage absorbent member of claim 93 having a capillary sorption absorbent capacity at
a height of 35 cm of from about 22 g/g to about 45 g/g.

95. A high capillary suction storage absorbent member comprising an osmotic absorbent and a
discrete high surface area material, wherein the high surface area material has one or more of
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the following:

a) a capillary sorption absorbent capacity at a height of 35 cm of at least about 5 g/g;

b) a capillary sorption absorbent capacity at a height of 50 cm of at least about 4 g/g;

¢) a capillary sorption absorbent capacity at a height of 100 cm of at least about 2 g/g;

d) a capillary sorption absorbent capacity at a height of 140 cm of at least about 1 g/g; or

e) a capillary sorption absorbent capacity at a height of 200 cm of at least about 1 g/g; and

the member has a capillary sorption absorbent capacity at a height of 0 cm of at least about 15
g/g and having one or more of the following:

(a) a capilllary absorption efficiency at a height of 100 cm of at least about 25%;

(b) a capillary absorption efficiency at a height of 50 cm of at least about 30%;

(c) a capillary absorption efficiency at a height of 35 cm of at least about 50%.

96. An absorbent article comprising the storage absorbent member of claim 95.

97. The storage absorbent member of claim 95 wherein the osmotic absorbent is a hydrogel-

forming absorbent polymer.

98. The storage absorbent member of claim 97 having a capillary absorption efficiency at a
height of 100 cm of at [east about 40%.

99. The absorbent member of claim 97 having a capillary absorption efficiency at a height of 50
cm of at least about 50%.

100. The absorbent member of claim 97 having a capillary absotmption efficlency at a height of
35 cm of at least about 70%.

101. The storage absorbent member of claim 97 having a capillary absorption efficiency at a
height of 100 cm of at least about 60%.

102. The absorbent member of claim 97 having a capillary absorption efficiency at a height of
50 cm of at least about 70%.

103. The absorbent member of claim 97 having a capillary absorption efficiency at a height of
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35 cm of at least about 85%.

104. A high capillary suction storage absorbent member comprising an osmotic absorbent and a
discrete high surface area material, the member having a capillary sorption absorbent capacity
at a height of 0 cm of at least about 15 g/g and having a medium absorption height of at least
about 35 cm.

105. An absorbent article comprising the storage absorbent member of claim 104.

106. The absorbent member of claim 104 having a medium absorption height of at least about
40 cm.

107. The absorbent member of claim 106 having a medium absorption height of at least about
50 cm.

108. The absorbent member of claim 107 having a medium absorption height of at least about
100 cm.

109. A method of forming an absorbent member comprising the steps of:

a) providing an osmotic absorbent;

b) providing high surface area fibers wherein the high surface area fibers have one or more of
the following:

i) a capillary sorption absorbent capacity at a height of 35 cm of at least about 5 g/g;

ii) a capillary sorption absorbent capacity at a height of 50 cm of at least about 4 g/g;

iii) a capillary sorption absorbent capacity at a height of 100 cm of at least about 2 g/g;

iv) a capillary sorption absorbent capacity at a height of 140 cm of at least about 1 g/g;

v) a capillary sorption absorbent capacity at a height of 200 cm of at least about 1 g/g;

¢) forming a suspension of the osmotic absorbent and the high surface area fibers in a liquid
which is incapable of being absorbed to a significant extent by said osmotic absorbent;

d) combining the osmotic absorbent and the high surface area fibers in the suspension;

e) removing liquid from the suspension to thereby form a dry structure of uniform moisture
content comprising the osmotic absorbent and the high surface area fibers.
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110. A method according to claim 109 wherein the high surface area fibers are glass micro

fibers.

111. A method according to claim 109 wherein the cosmotic material is a hydrogel-forming

absorbent polymer.

112. A method according to claim 109 the liquid is selected from the group consisting of alcohol

and isopropanol.



