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This application relates to magrials suitable for use in articles s

for absor bivgpeage | | qui ds. The appl ication particularly rel 3qagb900403
material s capable of distributing aqueous Iiquids (e.g., urine, nenses,

etc.) and preferably rel easing such |iqui Us to I qui d storage materi al s.
BACKGROUND OF THE | NVENTI ON The devel opnment of highly absorbent articles

catamen a1 pr oduci GPRRIATRISLS P BRLU R SOpRS LSRR e o

comercial interest. The ability to provide high perfornmance absorbent
articles such as diapers has been contingent on the ability to devel op

rel atively absorbent cores ofECHNICALUEEDIGRRTHE ROVERQUION €, di stribute and
store large quantities of di'scharged body ITTquids, rn particular urine.

These three funchgng ﬁ@aﬂopeelﬁt@§m%@gu|%lesfgﬁﬁ§e inGriR@&st duftsle Pér 40R6bing
absorbent articles opF| m zed for each. An acquisition material (or |ayer)

i s desi gnedbedy lauids. i Thel apglicasion aprtienlgrixitelatescfo anajerishs. capside glidintribiting ahupays
stabilized 0 g n S i al .
The i stri bityon By SFEImEREETEL 48, RPN Bl Shhidb b RRRIEHe
(descri bed matermmalse detail below) to pull |iquid awnay from t he acqui sition
menber and distribute it throughout the absorbent article, often against
the force of graV|tytoahe|h C -.q to the size of the
core. The storage nenber (or ¥e i "U" "‘a |lary ' ~ pressure

and may contain r form v rbent - OS) ull the

[igui o' avey | omihdt 35&??%&"?‘3@% é?) S PGS B st % Gppepoi, Db At
y from t hRostlilenceqfadt Bed WRAL, Ghd caBingtiadl bFoABEs Qich QE §anhﬁh§ nafians id eveOduBfct of

towards the devel opnent of superior liquid acquisition and -storage

conponent s. Syhtantial spmmercial) ieresy Theabiligy to mrogigg high perforpgpes absorhgnt )‘"ECL%&%

Eeg E’at Lgtggs dlypegs IieP %@ﬁ‘%or{(\tﬂgerﬁ gﬁ%%ta%gﬁy (p@@@IoﬁtreIQtlive)y db§§9§ﬁi c%? or;1 it@:ct(ui%ﬁgg

et al.), i s $ab ganJapquirg, distdBge aechsiong I@ge hammes Abdlsahaazck bqtbshc(tmbaw partigylar)

do not gol | e Tl dERTckRELR th ARbmutialy bP bi¥Efhe Bl ol 6 et RS

glegh r at es astnm?ece{clfreeaiclanooa?aiquisanrc])hgnmdmal gort laasfjrb amdd?nechga u:u: e tlmm:dd"aplfgly
rtain types.of po a ave, been used in .absorbent articles for

the pur pose%Brfmgaét%}'é?( 1y “ sg’i H@"dﬁ é??ﬁ'&edar?ﬂf’ 0o PEING;BIYERGUR &R 5L SO IBHOMS

|i qui ds. Sedistribatio® hedidtia®, TheSdistBlitRRt mMNerial3¢op Gayed as( duiffisiéndi capillaryi 51551;6&

February 6, 1971 &absor bent p?d for diapers and the |like where thgdg b

absor bent i §deseriped ip mare detaji belayno pyjhhquigrwdy e gy asauisiiparpby@ad dstn ute

hydrophi l'ic umby;%ﬁ&ﬁ RN £bshen HREE lokten u% st ARt BRe dNQravity 3654, 1eBft 6D8RR) cm

i ssued Novenber 19, 1985 (body |iquid absorbing cellular polymers that can

be used in @FWHERE t%rhece@eaﬁ%meaﬁorepr dlru stoeage nwngver fertlaysr) hes. thg highgstseapiliary

s i apers, PRt WAEHES el by tdyel e oBRR Py P RO AE AT Eairdy =

absor bent s rfedethé distribuon yer alny pte& thn‘licmirpépemaimktiy’igwaycfromshq skkneaf the wearer.

pol yur et hane foa 179, ( tone

8, 1996, descri beég'}'l@?flngpehfﬁ B%eé‘r %"’ﬁfe%f 3REds dgs ?ﬁve em é{JISPlI}eﬁlar alH‘(‘J”d

di stri buti n@equditsniand §topdgél Sormponems.g For a:bﬁmé)&ns Bdbén® No. 8;898 baa tMoorear abus

nonwoven mat, erlq?&sbahave been proposed for |iquid acquisition. b b

i mport ance i'&u¢ Bi 1990y Uor- Patsaishio. defB8 0P (Rean st abkfiupe Det- o él%s p%aﬁ“?ﬂﬁ y

In use, 10 Ny 1B QAR el 41.)2U SOPRIMENSES2 B AsQY odipt kD), Isle83SR 4, 1993, and
acquired liquid to a subsequent 1iquid distribution or storage naterial.

The art is r B &t@t\mq A, Bé%aﬁﬁ)(lé@n of algtdescaipe cndy estiffenied ﬁbscscthatayhen formed into
“hydrocol | o hydr formn oF I

super absor begg de'? "y rrv%erbé 903 ﬁ%’r%’%lfpz“ ed™ by Weeé'f '}shhlrg? “gmfﬂ el bire hq%\d atthé%l}

Survey", Po,rats asJ is eB(berﬁnced IR "guWQttmh duﬁhg mmﬂftyding 199|4e;m @833# ()ﬂ))olymenc

607-662. Such storage mat s .are usually bl ende lbrou
Varyi ng. pr oo BHE DFEYWELLS FHROrE G5 A oy BUPOSSOR e AL SR LB PG inE andor

materials i nelaindfy aqaédu@lssdhmﬁ&pmeé ifr Jxﬁﬁgﬁ  USUPHerd Not BS6523 (LirQuid ibsved
foans described in U S. Patent . S, 387, 207 % Dyer et al.) issued Feb. 7,
199S. ConparFkgbruget §. H7d h(ab%s%lsenawbm;pﬁmvts andsthp dikp vheeectbe tRsimany, apseebent is 2
literature regarding suitable distribution materials. O ten, absorbent core
designs contain no specific distribution miterial at alt

the distribution function is conbined with either the st oraglmwnmwm m”w
acquisition function (as in U S. Patent No. 5,563, 79, su

result | n sorrewhat ~conpr om sed perfor mance. Poor d| strl but| on WI f6ﬁ
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-3 PCT/1B99/ 00403 Effective distribution |layers nust be able to wick |iquid
vertically against the force of gravity to function properly in 4n3 SEPC}UUZ
absorbent core such as is found in a diaper. Vertical w cking capability
derives priwapddsdfromthe surface area per unit volunme of tCTIIBINO0408 e
and its surface hydrophilicity. This canje neasured as capillary
absorption height (referred to herein as "CAH', defined infra). The CAH
nmust be sufficient to acquire the aqueous |iquids fromany acquisition
material U$Ggkopiflic b&m@rhare/fo%%@aﬁ tﬁsmba\rtn?bot h%st twrstbt)().smas NovBRb&dRs of
the absorbent core, portions of which may el evat ed cmor nore

rel ative td98hébosyt lequid absoghingl célhwdarl polyypers Hbat\mrecr usedntmt Higpers rop ovatasnenial
property of i |st abi)i ve up |iquid
o The ot oPsubefts PN Bt S50 (BT it Bals Vet o bl b Biatfrifre

hei ght (r efsendr@d sueh as drﬁpdﬂﬁrfahhrrﬁ&ar@bﬂuctda‘fd the dike hdt &patainhdpoigel sbsarbemy s
greater than tpe CAH. dassically, th ; _1s at |east about tw ce_the

CAH, the dimads foRLEergm ‘H@esr%ffsél"?’éﬂdf‘tig aeoea?heprpg IXprethase dpams)s U-Setatept dloner

i nportant Brypgnd YStbxﬁ: W ALK iBekdSBRES - 1998 Caedériel nDatbpiiflc FBoRIeh@oafil StefEfopb! €
to wick the aqueous liquid to the hei'ght required within a reasonable

period of tapqriring andyekigribytingt aqusousi hewdedui £-@neabsorbent eenresb| | Sméarhy vartos
rate or re f [ The
di stributi %ﬁ%n%\{egﬁégnaghhggfgéek ?({blg%ﬁdgfgp ﬂHE q‘{r%gh)g Idr}cl]%?gnéo(?ég&quﬂ?e 4By
acqui siti omf Itta:yeematemleho ddqeird hq}udl.ﬂ‘epe}\tedlyr mque,rteduhdeghoragednd cpapiessed crate he

liquid t bst ant t |t A
Fur't her 1 edtl 1STRERE TTeeealiats I haretRaeh SN A for S st of 11 qut o

SO as to have a TheGiti Gs frdplote &dﬂthb&hﬁ)lésOOEbtb&@aﬂﬁdt&Hlsy B @s t"RgdrbdoBdidd” @Ht
of the acquisition |ayer prior to the next liquid insult. Yet another

i mpor t ant pr%@&eﬂWWgaWBWF"to‘?O'X'PW do% ﬂtterabmb%tpetm&rs sRmmarigsd op b WS- a g
fluid per gwt&tberﬂp%tyntta@m»amgsmﬁlﬁ&lr@o npte Iz&vtbﬁcmm@% H.}w <i'9§4he
material will absorb at a specific height (e.qg. cm Inthe capiilary
sor pti on eXp¥f4)neHt662Thsuchi staragebmatetials aeet esuakly bledd;@il wh adfibagyiseweboinaarying
and nove r Y fl p r t he
product. T e;@%%Y%IL nfg.it :E,O%q%?ﬁg(ﬁ %n?cc:%teer?t &Ef ?‘E)or“g' t 'gﬁtr%t a}%ch'we Vir g’u%:t)
smal | CDH, ta/dubphuhgtfpamschmhgs tpeothiserdddrived fdfms deoinbbdaenUzSc Ratenexb. \&1,18?1 2071 or
materi al s k(ﬁ r5 the { hger webs can have good w cki ng speeds but are
defi ci ent yfre(ﬁﬁ% dss]ufch ebbeczg e of their inherent |ow capacity (or free

absor bent capacr¢qn)pa(adwelytrﬁudhhessrdﬂvarbpmedtmablbgkh deoabddyinQhe ilifgathdei regfding
void vol unme), Thys, cannot w ck enough Ilgw d over tinme to be

adequat e. FﬁHr“Etﬂ%F‘s"'\RM%?'eP‘ﬁ‘eﬂalé:AIthﬁ‘ absrheRtyore deniang santaines perifip distrjiugion
nust be dengitkdidt Hip Wlt@r\ﬁhﬁl&l}t g mrtbmr&de@leu&n%tcbabme&mla'taerl thél Yiofh tld#x
(and voi d vol une). === 47089 PCTI1B99/00403 If ma
appropri at efcquisitipre ﬁmémn @G 1h3}bl$ optent |N,° éoﬁ‘i}‘rh??,l supranhick £an mselw@iéome\awr es
of capi | | ardbrloldhtih liBhhdrBll! QR dGLE Lichh M5 Fbdud el QB A HBRGE can
absor bent cor & ent articles containing suc foams ¢a possess

desi rabl e wvesult mtﬂ@gpcctmyqlammfphmquieedgtquichinlaerefatWely hndhgﬁmuftthe hlgsoeheni goge,

dth t i , d h d
P o e kel BB SRR TR A BERERER of BB rrgq%?%rrét
cont ai ni ng polyier f(CHFAETY tm:tdmas thediuitEin®2s gell Tthis Wi ReNere ukidiralle affects even
comrer ci al Otchal e. For exa ahsor bent di i

&per cores can Si rrg!qé‘tbe sta

out 1 rom coPEH e gestaRain eétpecarrd indhe g ddwstlyfle agymylagian o6 et yelums
greater intiggnd fonéiida WAk A/dRidnd tﬁ@ﬁi‘@d@é@% Dgndxedndiig Qh@le%%@bﬁers BB chRTR
can al so be prepared in any desired sha or- even orne into single-piece
di apers. Padignesutesulting inugapsbbesweensibe s ucf oadrshe dags dhrovgth avirichpuringueans leskic h

di Hi gh | h |
Pt e Oé]egéndb(_ﬁlrggmjm <of ehqloltrﬁloclah ¢ gncrﬁ%%rrt'%l%%r at“égtm% %hf?@?,ztég%gﬁc?x&ﬁon
(DesMar ai s éft uritde.can léaﬂ&U&ﬂdM’dlﬂHﬁﬁEctQ ontROSkianchith &n Raileii lobldized demthtitiz 4

(DesMarais et al.), issued Decenber 7, 1993, both of which ar n or.at ed
herein by ré‘f‘%‘ﬁ’e rﬁ%‘é carralsocresylls iy peematuey Peels flasking), d?/ldﬂﬁ’“g%% i 3513 S‘H’ UG
handl i ng pr 9pey 3358Goldnitn! & i ) Ussuéd Feb. &, AbYHY €hWithORAMaW MkirtnB Gfidatiot! bfl the
distribution characteristics to transport the i nbi bed urine or ot her body

| i qui d awayHFAB presentin the producti npi ngenent zone and into the unused bal ance
of the foamstructure to allow for subsequent gushes of liquid to be
accomodat ed; and (b) a relatively high storage capacity with a relatively
high liquid capacity under |oad, i.e. under conpressive forces. These H PS
absorbent foans are also sufficiently flexible and soft so as to provide a
hi gh degree of confort to the wearer of the absorbent article; some can be
made reIatlver thin unt|I subsequently metted by the absorbed body I|qU|d.
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1 3 SEP 2002 WD 99147089 -S PCT/ 1899100403 Accordingly, it would be
,desirable to provide a material that: (1) is specifically designed3aSERn)(0?
efficient distribution conponent in an absorbent core; (2) exhibits reduced
hyst eresi s we 9p/efdsect ed by a | ow CDH: CAH rati o; (3) has a rel p¢T/sshyododw
CDH val ue to allow ot her core conponents _é_e. g., storage conponents) having
hi gher absorption pressures than the desorption pressure of the
distribution foamto partition away liquid; (4) wicks liquid away fromthe
acqui sition zon the a. e . L quid . I
occurs; (5) is g%?{m 'Q?‘é@ggﬁ?%blggé s g’ﬁ’rﬁf %érj?ga{ﬁoew[cgq{qﬂ@)&;\%lééragy ag?ms{ij?\%’ force of
absor bent agraviglte;furgtion poperhaia an abedrbérit\ceteysubli ghis camadn t\didper. Vertipal wlickiag as
to provide di PRk and ot her abs%r bent articles that iciently utilize
iy ;

core conpon@RES Y SERIARIMERY FI9E PRIGEINAE ARG2IPRT Wiley of iras i the stpufjiuregnd dis syrface

i nvention rigldadphBicic® MkisCEdnabeS mchire ARE cHAIRAD | aBsoRptidhi Bdighit QedferRd ROMSAN Ss
l'i quids, especially discharged body |iquids such as urine) nenses, etc.
These mat er 1@ ,Ha%;'&d infya)g T%athoH apust hpsvifigient @easawip the @aprong Hauids fram any
hei ght at 0O G Lokl | s e i ' 50%
capacity) g%{?\lg‘?glmag&%ahgﬁdgggh%ﬁﬁ%& %@%epgghggf?ﬁeg%mgé%gi?epie?%hgﬁte?fgﬁf of
not nore t hahsorhéndgpresportons cC)whidhemayp bé keteyated2Mim lor syane hedative toithiersite af ligdC t o
a hei ght of, 13 %Cfrn‘%n not nore than about 25 minutes; and D) a verti cal

a

wi cki ng cap'é](sz‘ftt Y§5em of at |east about 6 glg. In another respect, the

i nvention rel at esArdotheafgriaenpropdriyl 6f £ Jiqeidryistiikitiog rfatdrl 69 thalabdity ty/givé@p
present invention, Such absorbent_articles, which arlg eEpeci_aI |y suitable

for absor bi HEidiiedhe storagesammqpents Byt SamRsf caskrgd Atieap! pegon highi (rsfemed ng

sheet; and {olhkredas2ODP" LR BheCiAfE), IRRAGE WAGs Yedrbr thitPihd eAlt. NClaiRERY, tRUSHH
tthat the absorbent core is 805|t|oned bet ween the backi ng sheet and the

liquid di scifatl§est prayt Briceghe EAHL the Siffererse being referadap s caphianahystsresisnt cor e

G St but Png aquasianirmpagRbRBERY i RUERE ARy A KRR Gintus be s

t he present toiwigketheiagreoug lippridetoithe invightiretpiired withiner neasonabdgpeyiod of timdi &1 ganbrat, i ng
aqueous | | th.iisdt?me I‘elagire%aé[n? {si e%!ablliﬁ's%\écii %9 ‘the rate or repeat insult of additional aqueous liquid in

the loading zone. The distribution material should partition the aqueous liquid from the
acquisition layer, wick the liquid to a required height, and partition the liquid to the storage layer
substantially before the next insult occurs. A further requirement is that the material wick a
sufficient volume of liquid so as to have a liquid flux adequate to substantially move the liquid

out of the acquisition layer prior to the next liquid insult.

Yet another important property is amount of fluid that the material will absorb (on a g
fluid per g material basis). Of particular note is the mount of fluid the material will absorb at a
specific height (e.g., 15 cm) in the capillary sorption experiment. The distribution material
ideally is able to absorb and move relatively large amounts of fluid per gram of material within
the product.

The combination of sufficient CAH (for the height of the product), small CDH, and high
wicking speed and flux has not been achieved with prior materials known in the art. Fiber webs
can have good wicking speeds but are deficient in liquid flux because of their inherent low
capacity (or free absorbent capacity) (due to the relatively high density or insufficient void
volume). Thus, they cannot wick enough liquid over time to be adequate. Further, wherein a

CAH of > 10 cm is needed, these fiber webs must be densified to provide the CAH needed,

further reducing liquid flux (and void volume).



(A) aratio of capillary desorption height to capillary absorption hei ght

of not nore than about 1.8:1; (B) a capillary desorption height o[ (;insEpnmUQ
t han about 50 cm (C) the ability to wick synthetic urine at 31C

hei ght of WO @M7D8 not nore than about 25 m nutes; and (D) a PCErBYIL@HO3

wi cking capacity at 10 cmof at |east about 10 g/g. According to another
aspect of the present invention, there is provided a materi al capabl e of
distributing aqueous liquids, the material having: A) a ratio of capillary

desorption hei ght yf,@. Q@gbﬂrla?erly PARAIIRE h Hﬁl‘lgm n%ﬂérlc%ﬁm%?&h%fe%%&gé)f

1.5:1; B) a capillary sorptlo hel ght not re than
t he abil it yapifany lcklIds9ua1tribemmrequlmdefoause?,m(hlgloquolmea@htabm‘rbebs comes.i Absambentror e
t han about 20

| oant ooy ang i Bttiing 3ith Bard G dasR a8yl e SRRERY] Yard hoolite She 7

there is priréugadt terdatiergesibd GradidieisOborfll itifcah winim@zeatibifpetith shapdldkng use
wherein the material is a hydrophilic, flexible polynmeric foam, structure of

i nt er conned®-&d “BERIFOHe] puelliag,ibygehing). Jn agditign, oafbsq,raﬁnan&#ey @BEBN $USh Torap ght

to capil | argpuabReti bOBshekdIRbntthctite lon Miofintdian s@QQUFoﬂﬂém},ne asso@cemwekary
desorption height of not nore than about 50 cm @% t he abil to w ck

syntheti c ereieaatsingily be stampedioyh fromf congneays ifpann sheetsoand qahahq pevad chave

™ nut e and Blerdory BichleP et PN GARATHYyiRbrod (BIDSLeBE 4 RATANIYSE

g/ g. Accor Fesent i nve I on,

provi ded a hemrmaredlm emypdebiral dhhipeg] bséven lﬁcumied\@t@quge}pscé dnqpnir:ds wherein the
material is a hy

i nt er connect ed o g{l}:lg' Hgntﬁ;&'@%ﬁsgq)em %Bm{?eraéﬁgé%?? EcrtéJ gt}c as dla];)ers have been

made from High Internal Phase Emulsions (hereafter referred to as "HIPE"). See, for example,
U.S. Patent No. 5,260,345 (DesMarais et al.), issued November 9, 1993 and U.S. Patent No.
5,268,224 (DesMarais et al.), issued December 7, 1993, both of which are incorporated herein
by reference. These absorbent HIPE foams provide desirable liquid handling properties,
including: (a) relatively good wicking and liquid distribution characteristics to transport the
imbibed urine or other body liquid away from the initial impingement zone and into the unused
balance of the foam structure to allow for subsequent gushes of liquid to be accommodated; and
(b) a relatively high storage capacity with a relatively high liquid capacity under load, i.e. under
compressive forces. These HIPE absorbent foams are also sufficiently flexible and soft so as to
provide a high degree of comfort to the wearer of the absorbent article; some can be made
relatively thin until subsequently wetted by the absorbed body liquid. See also U.S. Patent No.
5,147,345 (Young et al.), issued September 15, 1992 and U.S. Patent No. 5,318,554 (Young et
al.), issued June 7, 1994, which discloses absorbent cores having a liquid acquisition/distribution
component that can be a hydrophilic, flexible, open-celled foam such as a melamine-
formaldehyde foam (e.g., BASOTECT made by BASF), and a liquid storage/redistribution
component that is a HIPE-based absorbent foam.

While these foam-based acquisition/distribution components afford rapid liquid
acquisition and relatively efficient distribution and partitioning of liquid to other components of
the absorbent core having higher absorption pressures, these foams are nevertheless compromise
materials intended to accomplish at least two separate functions.  Specifically, the
microstructural morphology and mechanical strength of these materials has been optimized to
meet two needs, rather than being specifically designed for only one purpose within the

absorbent core.



A) a ratio of capillary desorption height to capillary absorption hei ght of
not nore than about 1.5:1; B) a capillary desorption height of not ngﬁp q
*than about 40 cm C) the ability to wick synthetic urine at 31C to’a |2g?m
of 15 cm i nwigddg/4pegoe t han about 25 minutes; and D) a vertical ppkgEdonDda03
capacity at 15 cmof at |east about 9 g/g. BRI EF DESCRI PTI ON OF THE

DRAW NGS Figure 1 of the drawings is a bI'éWn-apart vi ew of a di aper having
an absorbent core which conprises a high capillary suction capacity storage
el ement of the present jnventian, 1 3 SEP 2~~~ WO 99/.47089 PCI/|B99/ Q0403
-6Fi gure 2a of tﬁ\écoda'myndtswlogl(aabﬁofl%%glﬁptﬁrqmwee\ﬂ/ 'Bfteﬂalréﬁﬁ’ eéBnFastple?/ cally
mufti -1 ayer déstgned fadrani ¢feikidhd distriblitich ComyMEntSiHCln #SofbBmt corél0(am ekhibid eHdnCed] .
Figure 2b of the, draw n(%s is a blown-apart view of another representative

mul til ayer BYeEesisogs reHeqlersbym I CRHICARRIS Khes auelatingly deya COELwalpe torpliow
Figure 1. Fp@ef &rd i Wol

gt {1 cat| oy o copdrifie e B Okge comBortna] AT RB A Rciiacn espures tn the
accor di ng t desprptiompesssyre of tivee rihistubution dfeant topartitiddl MFayh Hquidig(4h wicks diquid away

wat er - t 0- oi fght ratio and.poured at 77 and wher.e the NONE, ¢\ .
conponent c%ﬁ@ﬁ‘s‘?%‘ﬁwgﬁ Eoé‘ P8¢ f&&gjaETgbe\Réfogrﬁgéf?%?Bﬁ "% h@?'ﬁﬁsug%ﬁ?uéﬁés) is soft,

((j EtS): fli Vi nﬂhxible;hﬁ&rtgm(fd@‘t@)e: tﬁahhy\legﬁ:xysf th%QibydrfBéne ﬁﬁEH‘,\?ahJﬂQ&&Ih@di t@la:jivel{ high I
iacrylate (HDDA) .and where 7.5% - weight o e oi |l phase . di /Ger o
monool eat e %ftﬁew@) R 1t arte et tHEA" ABSATRRRH amC,eSA'@%ﬁ isgfly afikze
emul si fierscyeeompsiRets. The distribution material depicted in Figure 3 is
the polyneric faam material described in Exanple 2 below. . Figure 4 of the
drawi ngs is a photom crograph 1000 X magni fication) of the foam of Figure
3..Figures Sa and 56 of the draMMMARY QF THEJNVENTIONGt s showing |i qui d
C{b_f)ai ning (absorption pressure) and |iquid holding (desorption pressure)
properties of l8eanerraspeet sher pretent sryentipnetelages do pfaterigls (hateare rapgblp efndiptsihuting
DETAI LED DE T . r.agt enl.sti r .

Di stri but | na At i g THES e Rod R BRE FRlTREC TRRE ridlerile
reduced CDHhswe: CAH rati o conpared with materials previously used in the

| i qui d absorbepcy field. .(Methods for. asuri.ng ,CDH an CAH .are descyi bed
0 detal - in ToT ReEHGC SRR oTep@liof s e be e M50 Sy e crpry
have a rati o of CDkbsoRdtoRheight (i.&alsdight BOMs Sipdcityof (bt sorstatabdboNg]; t he
increased forces needed to desorb ,t%e material, relative to the absorption
forces exhi bi tBH b camdarydesorntign height of pat merg thap abgut S8FME | ary hyst eresi s.

For the materig{s ' [ QR0 ' '
i qni 1 cant 'y ¢bdulisgbity BEE Rt lhg A joc 5 el G e dbc B EEfbow:
1.8:1. This surpri 25 minuntesglaet i on in hysteresis provides materials which are

particularly syitable as l|iquid distributiqgn congonents in absorbent
articles. Thus: Smhéﬁe‘é‘ﬁ?)'l"ﬂ Eﬁ%a@éEWfﬁ‘égﬁTf??‘deﬁﬁ%f‘hgg/& di stribution

function, the mat eria}'s of the present invention are readily  able to

dewat er |iquid adanherrsipertatherimxantion rfates 1o abpRthers iagisles caTArife {Matarial ab

\%;fl gher suied presenimi&ition! Sushigisodent drficlést whichaAO&pERIAIRT suithisle fINQABRIrBIRE B |
ile the materials of the present invention are referred to herein as

"di stri but i s¢faiRgsAvesrs bodyJusidss@MPrist:hei r reduced hysteresis character and

their 1 r 3 SER)2002, Yk sHeeR3Ra PCT/ 1 B99/ 00403 _7_ '

L ’M.;

1) an absorbent core associated with the backing sheet such that the absorbent core
is positioned between the backing sheet and the liquid discharge region of the
wearer of the article, the absorbent core comprising a material of the present

invention that is capable of distributing aqueous liquids.



ability to transport liquid, the materials nmay be designed to function as
liquid acquisition materials or as liquid storage materials. In this
regard, the materials of the present invention may be enployed as |iquid
acquisition materials, liquid distribution materials and/or |iqyiy SEPopgige
materials in absorbent articles. The didstribution materials of the present
i nvention also have a maxi rum CDH so that the distribution material can
subsequently be dewatered by the storage material, and a m ni mum w cki ng
rate to ensure that the material wicks liquid away fromthe acquisition
zone of t LAUL 4 |t LM t hod
for meas u?‘?%&&vﬁ Ecﬁlgﬁr%aéraa%t&goﬁgé e%eh g\éégﬁlé tbé'%% ? 'hivm%gstm%éﬁﬁ cggaélé‘g?? on.)
The mat erﬂlétr'gu'@ﬂ%@ﬂ'{ww dquids, Wm@@@flél havinarum CAH so the acquisition
conmponent of t coj f i on 'y
material. The di'stri Eﬂ%rﬁ’g Enals@rql%gt{’'Ip)llﬁrh Mﬁgﬁt‘g’r@tggféﬁ%y:&ﬁs%rﬂﬁ?rghé 'ﬁttoéaﬁé{ al so be
ef ficient mmhan@bpetctsﬂo use of material. This requires a mni num

absorbent capagiyty 3 ‘%qké ption
experi nment, (:Bc}esc B&ﬂ\é‘égor?%rﬁﬁé'ﬂmﬁq%%g t 'l‘ﬁf’%“‘%?ﬁ’t. on . Wen the
above pr opert| &) ar thecﬁhilé)f ol wigk byntheticattineah 814 torar haightiodAS weiemctinrenave
the abili BCsH L ds froman acquisition conponent, w ck those
| i qui ds agéf‘tﬁg? gra@fn%tels gH(?‘II gher portions of the absorbent core, and
rel ease the aq(Rousalvedigald¥cking capacdy et Hyemebdapleasimbouldl0 @api | | ary
Desorption Height ICDH) CDH is determ ned by draining (via gravity) a
suffici entAI y Iéong st er of thcie I;Iel stribution ma'tléri al prée%i ousl ylsaturat ed
i n the agbeenndingitejanather@spectiaithe present inveotion thete isrprovided a snaterial he
cqui |1 br i CofERle of sty 0 QR AR eHAEANS Y oS L esent | nvent i on.
the capillary Aésorptratmpfpvaeﬂjermoeseﬂptlomhegbtstp chpillany @brgiitierns heightcof nehd
.e., heig grte)th the liquid loading is 50% of the free absorbent
capam ty un | br| uUmconditions at 31 C. The capillary desorption
pressure is mﬁbrtaﬁtcapléairatdleeerptl@t beightzai sot pefedhapebew #Ocst ot her
absorbent conpggent § R g f r f the
liquid distri b%?l onﬁlgo%gﬁfean@k%gy ﬁ%ﬁg’b@gﬁabgnt grét)'ﬁec'#mq#lﬁgs 'ﬁﬁgg@gaéw red
liquid too tenaci outilap abpui 20 minutes; AR bit the ability of these other
conponents to rtitiQRichs @g@% @ stribution
conponent to rgial ngggﬂ ea‘@?ilhgg | oa ﬂygm?ﬁﬁ%l?aﬁl gﬁeqt?gpﬁ%ﬁ}g absor bent
article is nore susceptible to | eakin For npst materials, the CDH is

about t wi cACOPFing, il fudnesraspe obie RIasen inveatian, fhere isyeyidedamateriabr ¢ he

distributi aeeto@elselb%u@é (ﬁ\%u@ﬁt@@&é‘théﬂéfﬁmé @PBteribii aflbrophlii Sndxfbidiot  nor e
t han about 8 times th the material. In particular, the

distri butﬁtﬂ‘t"h%rtcefPP’&lstrHFtufen‘éf intercognegted opRIbCEAP NGYINA7089 PCT/ | B99/ 00403 g
present inventign hasatd &raupma&ytces@ffpua@heugﬁtta chpiaryaipesrpti&Pnsight dtihef er abl y
not nore than about 45 c¢cm re preferably not nore than about 40 cm
Typical |y, the dist Pt%tﬂﬁt ggl Tal will have a CDH val ue of from about 12
cmto about 50 gy mépmérymeatphdn hélgm@fh@ﬂﬁtoﬂ&thb@aamlﬁndﬁ cnm sti II nor e
typically from bouhﬁZ%Ht bout 40 cm S’@ relatively w CDH
val ues, the dis Ytﬁ’t‘?é'f;'f gyrinedic “t”h‘@ 3}5 Wta e rﬂ”éﬁ”’b‘ﬁr‘i‘obﬁ‘ol’eeadl |y
desorbed by ot her C ERQIbRNE 26 @inutdic apdpsor bent core that store such |iquids,
i ncl udi ng those _conpri sing canventi onal . absor bent g Illng mat eri al s such as
are disclosed Ph, Pgrvemahﬁp'@ng earacitpgt 1 emgh at IsagigPoysydi8co| dman et al . ),

i ssued Cct ober 29 1991, U. S Patent No. 4,654.039 (Brandt et aI ), i ssued
March 31, 1987 (rei ssued No.

4, 666, 983%%‘6‘8&&? AgA'd agpth ra§Pe° @gﬁ%ar%v "i‘é*”“?@é'?ereé%ml‘ﬂggd atﬁa"t"sﬂt'

4, 625, 001cémﬁlﬁ|$fﬂmﬂlngtaqaém)s uqu&suwderbwamer?amséﬁﬁﬁoprmtd fiofiblahi ch are
incor porated b absor b@gt macrostructures made from

Bl LerTE BFa cEhialRneie

t hese absBP¥EARY CEP@I"?? Wee t”eo{F%”nbeﬁ A SRENCRIRRAVI% cl osed in, for exanpl e,
U.S. Patent No. 5,102,597 (Roe et al.), issued April 7, 1992, and U.S.

Pat ent No. 5,324 561 (Rezal et al.), issued June 23, 1994, both of whi ch
are incorporated by reference). Indeed, these distribution materials can be
nost readily desorbed by absorbent polyneric foans that store the acquired
| i quid, such as those disclosed in, for exanple, U S. Patent No. 5, 268, 224
(DesMarais et al.), issued Decenber 7, 1993; U S. Patent No. 5,387, 207
supra, U. S. Patent No. 5,563,179 supra; U S. Patent No. 5, 560, 222
(DesMarais et al.), issued July 22, 1997, and copending U S. Patent
Application Serial No. , filed March 13, 1998 by T. A DesMarais entitled
"H GH SUCTI ON POLYMERI C FOAM MATERI ALS" (P&G Case 7052); and mi xtures of
absor bent geI i ng mat er| aI s WI t h the af or errentl oned poI yrrerl c foams or

o o T o o o o



~ 3 SFp ?nn~ WO 99/47089 PCT// B99/00403 -9material as a function of
varyi ng hydrostatic pressures exerted by the force of gravity on the colum
of water contained therein. Capillary absorption pressure refers to the
ability of the foamto wick liquid vertically. For the purposes {of $He 200
present invention. the capillary absorpbion pressure of interest is the
hydrostatic head at which the vertically wicked liquid ' |oading is 50% of
the free absorbent capacity under equilibriumconditions at 31 C. The
hydrostatic he@l i sarajgraésapitiarn desoratienheighf tofcapillajyiasgration heightraf net i c
urine) of height h tterjee and H V. Nguyen |n " Absor bency, "
Textil e Science andmkgﬁﬁﬁgﬁgéy‘ﬁbq 7; P. K Chatterjee, Ed.; Elsevier:
Amst er dam  1988) Cha@p@m"azy]desqrnttomgh/t@rfoetm@tthmamut%@m about t hat of
t he hei ght of e a ?QHB ht
position. E. g. ?pa sﬁ%q#ﬂ |aper ﬁég%ﬂgébngﬁgP f%ﬂﬁ Mﬁ£35kgaﬁﬂﬁgﬁgk%AH of
only about 10-12 cnihapabauidd pingtescand nt ended for use by adults for

i nconti nence re erials of the

pr esent |nvenPPzn ngéﬁgmgés ﬁ%éﬂﬁﬁ' asftgnE£§Q§9$E§B%% um CAH required
for the functioning of the specific product under consideration. C. Ratio
of CDH to CAH As di scussed above, an inportant aspect of the present
distribution materials is their reduced hyster|S|s which is reflected in
relatively | ow CDH to CAH EBRIERDESCHRP ‘ 4E BRAWINGS esent i nventi on
have a ratio of CDH. CAH of not nore than about 1.8:1, preferably not nore
than about 1.7:1, nore preferably not nore than about 1.6:1, still nore

pr ef er abl figust 1 efthe dravdngsaid @hlowin-apart viewidfja dianes hpyieg en absgrbﬁraitcorﬁ)r e than

about 1.4, @QQ% gtill nore
pr ef er abl F"ﬁrc])t%whr é@{ﬁﬁﬂ Egﬁ%@%h%ﬂd@%&l ﬁt&g? g‘ﬁﬁy}%%’t nore than
about 1. 1mymupn W cki ng Rate Anot her inportant reqU|renent of the
distribution material of the present invention is that it be sufficiently
hydrophilic and porous so that it wicks liquid rapidly to the height
desired for functionality wthin an absorbent structure. Wcking rate is
nmeasured as described in the Test Methods section of U S. Patent No. 5,563)
179, supra. To be especially useful in absorbent articles for absorbing
urine, the distribution material of the present invention will vertically
W ck synthetic urine (65 + 5 dyneslcn) to a height of 15 cmin no nore than
about 25 mnutes. More preferably, the distribution material wlE
vertically wick this synthetic urine to a height of t 5 cmin no nore than

about 20 mnutes, still nore preferably in no nore than about 15 m nutes,
and nost preferably in no nore than about 10 minutes. Typically, the
distribution material will vertically wick synthetic urine to a height of
15 cmin fromabout 3 to about 25 m nutes, nore ~ 3 SEP 2002 ' WO

99/ 47089 PCT/1B99/ 00403 -10typically fromabout 3 to about 20 m nutes, and
nore typically fromabout 4 to about 15 mnutes. E. Vertical Wckine
Capacity The vertical w cking absorbent capacity test neasures the anount
of test liquid per gramof distribution material that is held within each
one inch (2.S4 cm vertical section of the sanme standard size sanpl e used
in the vertical wicking test. Such a determ nation is generally nade after
the sanple has been allowed to vertically wick test liquid to equilibrium
(e.qg., after about 18 hours). The vertical w cking absorbent capacity test
is described in greater detail in the Test Methods section of U S. Patent
No. 5,387,207. The distribution material of the present invention will have
a vertical wicking capacity r of at |east about 6 g/g, preferably at |east
about 7 g/g, still nore preferably at |east about 9 g/g, at a height of 15
cm Preferably, the distribution material will have a vertical w cking
capacity at 15 cmof fromabout 6 g/g to about 120 g/g, nore preferably
fromabout 7 g/g to about 85 g/g, still nore preferably fromabout 9 glg to
about 70 g/g. F. Free Absorbent Capacity Another relevant property of
distribution materials according to the present invention is their free
absorbent capacity ("FAC'). "Free absorbent capacity" is the total anount
of test liquid (synthetic urine) which a given sanple will absorb into its
structure per unit mass of solid material in the sanple. The distribution
materials which are especially useful in absorbent articles such as diapers
will at |east neet a mninumfree absorbent capacity. To be especially
useful in absorbent articles for absorbing urine, the distribution
materials of the present invention will have a free capacity of at |east
about 12 g/ g, preferably at |least about I S g/g, nore preferably at |east
about 20 g/g, of synthetlc ur|ne per grantof dry foantnaterlal Preferably,

' T o " I T 1 ' 1 . A~ 2 1. . A~ I 1



1 3 SEP 200Z WO 99147089 PCT/ 1B99/00403 11 of the foamis such that,
upon giving up its liquid, the foam coll apses under the capil lﬁrfﬁ/ gBe?@Hres
i nvol ved. The col | apse process reduces the effective foam capati § yeas
subst ant i al WOR94398%r el ated to the density of the foam as is BETEBINNOM03
hereinafter. The collapse, if relatively gniformthroughout the structure,
al so reduces the anount of liquid held in place at the point of |iquid
insult. In this regard, the strength of the foans is | ess than the
capillary pressurguexed befe Rvavifi® i QIBwREsdM ti@»atoftahep.fe&afmvwnlulm.ragu apse
when the aqueous |1quids are renoved by the storage conponent of the core.
Capi | | ary pfFergderrieclysiondinadiappy sweh psthatishows inftigure §- by adj usting f oam cel |
size (which rela j . . : i . ngth is
contr ol 1ed byt ne any nt ol IS bR AR IARH HEllr KR e RN S, C
type of cr odaykt gokefor iahision irex digpamshmyresush esthatzhewn neFigure lluential . z ~ A
General Distributdon Fo aracteristjcs Pol rhq foa sef her.ei n.are
Chose wni ch ar . FHUE 1 LI RERE G RglomsrRerad] 100 X, megu e BL A eEtr o
open- cel | ed rdppaBatadvedestribiuion Aakeial RESHREId the Pres@d @VeRGSH Ride " frén 8 OMBE hivi
are large enough to permt ready liquid transfer fromone cell to the other
within the foi seatarde-ai éve'amergéo apd pourst aa) TYC.ofEnh whee| thel MeNQMeE CPTERNSES
will genera iV . &L : ack i hegs & PAL M I 8l NQ
et ned by o el By B e e e P b DT Bb R
webs. The sethathaxylatryjatsl (FEhy)ihexanadiel diadrylaeKHRP A)pnd hhsw Tor%atheefghtedishecaih
be referred S " -cel 0 Vi RQ ;. pi.¢ trut- e
struct ur e aPEREhorin D), mRERt GEVMOLAE 1Ay sFOuRubHE ko bbichiRF)
and 2. For pmetlpiséfste aimuldiferp vesentedi NV disoibution masniahdépetedilin iFigure 3 is the
"open-celled" if .a% | east qﬁ% QE dﬁfh?gcelll S ip the foam structure that are
at |east 1 PRVMSHS{opm material descripedin Examplsi2P510%n with at | east one adj acent
cel l. I'n additi orFiguse HoF e @PRgSE Rl d FifbontiBREAPR 01 WOEN hfaghifiddtonRbEthe foam of

sufficiently hydrophilic to permt tﬂ‘e&foam to absorb aqueous liquids. The
i nternal suff8#€®3 of the foam structures are rendered hydr ophilic by

resi dual hydrophigibigiing, SHE T RCHRAMES JARTAAT ars Srhshida®liots NnbWfhe! RGUTA Totdifihg!r ©
after polyneri zat'il%n,S oar Ey s.eFect ea pos -?)ol rn@r“%azar'??on_%oa%t?g%t ment g
procedur es) (zhsomtier piessare) et Baid bpldingH{desosption pressyrepyireptertics @f sevsol distribiution
foans are " lelyd G .quantified by the "adhesion tension" val ue
exhi bi ted Meagér%%mgéﬂﬁfpé%sga\?\ﬁ“%ﬁ“% absorbabl e test |iquid. The adhesion
tensi on exhibited by these foans can be determ ned experinentally using a
procedure where wei ght uptRERAID ESCRIPTIQNOf THE INVENTIOMet i c urine, is
measured for a sanple of known di nensions and capillary suction specific

surface ared. SudthamcrristosdupertanstoddisteibutiredAqueowsrioadidy detail in the Test
Met hods section U. S.. Patent No. .5, 387, 207 er al ..),.i ssued Feb, 7
Y005, i oh 1 o niS A Al T prigitaieaten Favg 2 vy CRHdp CATLERE Fombses wit
di stri buti onndigriaty praVisushy uéddein thel liquidhabBsotb&aly 1R1dO I(MethsHs O ehsiPinf @IHD And
12 present_invention are generally those which exhibit an adhesion

tensi on val $&MdArs deserbsd dg detpil ap F&“%ﬁb‘?“_séﬁaﬂvﬁ&q“b}nh‘%rPé‘°bFEﬁ°EbF&‘b!“9tefi‘f"6m
about 20 t 0 aPON}aiif of EPRCAR DY adSastStoRl 311 NRY dRYusSIRibbY A Ene ifdtedsb@Torétd haddRd Of
synthetic urine having a surface tension of 65 5 dynes/cm An inportant
aspect of t Hedesortothermalesialk, reddtive ¢ the absorptien foicevexhibitpd by themeatgria)is thpesuitpf

represents t i.nt:. of 1S 14 he d

ot oo of t 1APE ISR ol UE AL bt GF RSHRTRHAE ¥ CRRICAN T RiHn
use can be \signyficahtly nelubed{ sach tiat ske ODH/EAH ratigi id rndngretthart iabodtyl.§il onhis o
fracture. Such fpans, al.so . tend to creep under stress and, b oorl -
resi | ent WHARFEE SUenon i Blares s BroRdryrterinls vhoare PagcularE sHitsas v
desi red conbiigiakitin compsRARAN abDrbeRt Autitles. Thus, WAEF emplogbd Ypetific@iNgiopravide a
resilience, typical Ity necessitates a fairly selective range of npnomner
types and | eljgributiop

uretipethe piatesialschfghe present dpyentianeare reagily @blet toj dedatep Hquid

f f th . ' i on, [WelB

[ ong-as. t ho FALSRER halefE 3bd AL ke QAL Aoy bidte ORI R fs o6 as
sel ect ed as liguahsteraggmsteridis.e Nohethelgss owhitbethe arateiajs axfl dhengreseothimyeritioneres refiamed ng

al S0 be i modP R of siviges, HaPanls HECRER P Iy Rad A Se S RIHERFOA G i

tenperature. This glass transition region shape is particularly rel evant
where the in-use tenperature (usually anbient or body tenperature) of the
polynmer is at or near the Tg. For exanple, a broader transition region can
mean transition is inconplete at in-use tenperatures. Typically, if the
transition is inconplete at the in-use tenperature, the polymer wll
evidence greater rigidity and will be less resilient. Conversely, if the
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A f.eature that can be useful in defining preferred polyneric foans is the
cell structure. Foamcells, and especially cells that are formeq £y 0
pol ymeri zi ng a nononer-contai ning oil phase that surrounds rel ath estp 0
nononer - f r a® waf7eg9- phase droplets, will frequently be subst apgtagdoywosos
spherical in shape. These spherical cell §_are connect ed to each other by
openi ngs, which are referred to hereafter as holes between cells. Both the
size or "dianeter" of such ) spherical cells and the dianmeter of the

oams n gARLRGle MEMHEE T off maferlycnfy PELalEE Foblon il 1AW RO, o

sanpl e of pokeriaBrdraasfligaid sibrage MmaterinleC as HAs rdgyrdpthe Ghat@ AR cPHthérpiesdny ifviagtichane
si ze; average cell and hol.e sizes,..i.e., average cell and hole dianeters,
will often"Hy RepBBPIPY y2s L‘%‘f‘ SSARHSiHEN Halsrizls gdb%ﬁ‘“&ﬁ%‘t Sreripl AndOs figihact
a nunber oktokdgR Aiabcrials iBBdARhCaicleddd performance features of the foans
according to the present invention, including the liquid w cking properties
of these foans, A4 disinihutias maesialsxfithe aresenp inversionalsorhaye @ gadiswat EP&dsanbeti n
the foams LHbG [ [ | .01 ng
the aver ageeeapbion iR Ein BhsckEpRitd dEmy o8 bFUR'|oREE el 36 EPANA

si npl e nmeasvicleng rdte aemesdreothat the rsaeriahiwicksdiquat aveay frévotthimausgioaponefof sthd oam

sanple. Figures 3 and 4, for ex e, show a typical .H PS foam.structure
cochr di ng AB<Ral pBDsfbre skt R e SRR S mero B Whkip g s
phot omi cr ogisapfesdfbedirgthe€Tedt Methdds Sétkibn.j ETHER RBAINBIs@ pFEINE hak DhikRupm
Such a scale can be 1 3 S ~P 2002 ' WD 99/47089 -14 PCT/1B99/ 00403 used
to determ (ARG FEAHHEIPN chpparenterl dhecaee tap berpliecriyvgly deiaterediby the distsibution
The foans yseéds. as absorbents for aqueous liquids in accordance with the
preésent invention will preferably have a nunmber average cell size of from
about 20 pmto aBegistiitpwionmaterighef the/present inyentionshoalsalo bR @ffisiant Witk rspect B0

um and a r : ize. . t. = nd
ypi oal 1y oot HBHAr 95 LRy @il sbMeAOAIY of TebRu O in bk bTlen?
Sur f ace Ar ebsor@amiexpainyens,as iesoribsiiedethil i theTédtmdesttions a neasure of the
test-Iliquid-acc i bl,e surface area of e | yneeri c..network accessible to
the test 11 qut o WEEbINERPYe BReRtnars sarsiul Sl en s uPatpt AlFaR R ot n
by the di nabgitpasadabird liuidetrbml aaracydikition tompdaent] dRRtRIRE ligyidé Bgairde gaivity tof
the polyner, and is thus a way of quantifying the total anmount of solid
surface pr dN8NGEBOTHONS A theralisrpent £Sr and rejease the aquyeais liquids to e sierage comppopen!-
participates in absorbency. For purposes of this invention, capillary
suction speci fi cAsur fanillagy Desqrationdieight{GRH) by neasuring the anount of
capillary uptake of a low surface tension liquid (e.g., ethanol) which
occurs wi thin a €BHrs deterpliveddfy drainingvimia geayisyemsfigdientiy dongretrip ¢ the digiribation
description_of .such.a .procedur.e for determning.foamspecific surface . area
Vo the. cantiirid FelisBPRSaia  ohd kel Tl 1CPIaBR I SREE ebuBfeREB R
of U S. PatmdiéridNe abifity3d/hold éndURjuid atARYiolRaRssalk hestdstaeqalibrittn s&idiids bor
determ ning capillary suction specific surface area can also be ¥ti lized.
Distributi @ogﬁ'éthﬁip“'fpﬁg’srﬂf dhedreseptipysition the cagillary %F‘P’P"‘IS‘(@F%\"&& WEFESEdS o
capillary SHEW@BsaReRdbl (e el Hifich BE 130id Radhg WM 4t (E8/aBlorbeRPr ©
preferably at [east about 0.03 n2/nlL. Typically, the capillary suction
speci fi c sipapasity undes gquilibrivm conditicange3 1f€om about 0. 01 to about 0.20 n2/nmi,

preferably fromaabout . 0 0..10. r.ef . ut
b 54°t o aout 0. DI ey B dedoRah Hitsetre: P ybnfhe HRRE U fBBIn LA BEY
f oam per cubher sisoibemretaiponknts,0espesiallyniose rintanded fos IkjoRic storagel hHT thenliquid a
dry basis. The density of the foa i ke capillary suction specific, surface
area, can i HFTDEIRECHPATAMLAF ther abSRIPEm arifli Bolds, the Aequirsd liguid ted ienacieushy, 4hif cs
of absor bengiif RRBR thel ARG Jrifdst' el Bsingthes REPInifAPRid HwdyOr THARAHBse the
l'iquids and the conpression deflection characteristics. Foamdensity will
vary accor ddistgjbutionticomperieat © remainise héayapnloaBerhwith liquid thet the hhsarbentcriéaletsenore
obvi ously have

Ctator 1 coREPHb U saieE  ortmist RajerafBPEPRy £ Al B s s RECRN i

have a dry egni Egsﬁf'es@.bPHltth@d%ﬁibﬂﬁ@r@mat@ﬁal@oﬂﬁ@{;ﬂe@ni in¥éntiSX.ARPEPH valuk @aide
havi ng an expanded density of about 20 ng/cc wll have a Free Absorbent

Capacity ( Fnoe thn abpwt8 Gmegthe CAlefithe matetidd. dmpartigudasdhedistributioniyeateriabof the
WO 99147089 -15 ~ 3 sEP zooz




PCT/1 B99/ 00403 reduced commensurate with the reduction in void vol une

caused by the coll apse, which would be a factor of about 5 in thjs &rﬂ&e. ’
Thus, the FAC in the coll apsed state will be only about 10-1 | 1959‘3&3'(_ i

rever si bl e WQPY4884 ng process allows for the unusually | ow CHETOBRSY/AG0S 0S

achi eved by the foanms of the present invgntion. Any suitable gravinetric
procedure that will provide a determ nation of mass of solid foam materi al

per unit volume of foam structure can be used to neasure foam density. For

exanpl e, aBre{ee%TMvgﬁtﬁ%i KR EDHPYMGEEH UL nifS Hah R8Gut" R &nf We{‘eYabiancgthﬁor-gQE&n
Met hods section of U. S. Patent No. 5,387,207 suprn is one net'hod that can

be enpl oyedbquprds dandind ymere tnsefptablyt nop moredham abens 1@ ympedypirally. the disibudorght
per unit v e 0 f e Sif f I

P eat ment s e Gl R BEDROA AT ol LA il Eltbemthirt Bl Wl
wi | | prefedébdabonadiendsyll cerestypicaly faim aoon2taoabibut@0rm.cc t o about 77 ny/ cc,

nore preferably fromapqut | 1 /cc about 63 . cc, still re
preferably f romBﬁ‘fj"B_EFt 0 eﬁdf”@ﬁ"‘?qg '%gﬁ" Hﬁ“??gf‘l?c‘.j’g?'jf’ﬁ_"}onP?‘é‘ﬁa?lég? dbe present
Pol yneric Rivehtionldh ibeNedddd Hesdrb&dMby biREScohtlRndit€ 38 He dbRYBEH AR dhbif {h@ such
relates to a process for obtaining the preferred distribution foans by

pol ymeri zi figuigs. sipeleding cthesppeoreririsinat eqnvemiiond!| alsatbest erlliog mateRINgyemgs are
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~ 3 sEP 2Ooe%lmple. U.S. Patent No. 5,268,224 (DesMarais et al.), issued December 7, 1993; U.S. Patent

No. 5,387,207 supra, U.S. Patent No. 5,563,179 supra; U.S. Patent No. 5,560,222 (DesMarais et

al.), issued July 22, 1997, and copending U.S. Patent Application Serial No. , filed

March 13, 1998 by T. A. DesMarais entitled “HIGH SUCTION POLYMERIC FOAM MATERIALS”
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pending U.S, Patent Application Serial No. , filed March 13, 1998 by G. A. Young

et al. entitled “ABSORBENT MEMBERS COMPRISING A HIGH SURFACE AREA MATERIAL FOR

ABSORBING BODY LIQUIDS” (P&G Case 7053) and U.S. Patent Application Serial No.

, filed March 13, 1998 by G. A. Young et al. entitled “ABSORBENT MEMBERS FOR

ABSORBING BODY LIQUIDS” (P&G Case 7054); the disclosure of each of which is incorporated

by reference. Accordingly, the distribution materials of the present invention function very well

in multiple "gush" situations to move the acquired liquid rapidly to other liquid storage

components of the absorbent structure,

B. Capillary Absorption Height (CAH)

Another important property of useful distribution materials according to the present

invention is their capillary absorption pressure. This technique provides the capacity of the
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separate and isolate the oily conponent, such as in the case of marine oil
S spills. urine per gram of dry foam material. The procedure for determining the free absorbent capacity

is described in the Test Methods section of U.S. Patent No. 5,563,179 supra.

1. Preferred Polymeric Distribution Foams

In a preferred embodiment of the present invention, the distribution materials are
hydrophilic, flexible polymeric foam structures of interconnected open-cells. The reduced

hysteresis of these foam structures is achieved in-part by ensuring that the mechanical strength

i



When these foans are to be used as absorbents for aqueous |iquids such as
,juice spills, mlk, and the |ike for clean up and/or bodily Iiquids such as
urine, they generally require further treatnent to render the ¥@abEP 2002
rel ativel ywgég7gaedr ophi l'ic. Hydrophilization of the foam i fpd:l‘?l%@)?&ﬁézy
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hydrophi | i zing surfactant in a manner de¥¢ribed in U.S. Patent No.
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i nvention are br oadl_%/ useful in absorbent . )
tension exhibifed by these foams can be determined experimentally using a procedure where

weight uptake of a test liquid, e.g., synthetic urine, is measured for a sample of known
dimensions and capillary suction specific surface area. Such a procedure is described in greater
detail in the Test Methods section of U.S. Patent No. 5,387,207 (Dyer et al.) issued Feb. 7. 1995,

which is incorporated by reference. Foams which are useful as distribution materials of the



cores of disposable diapers, as well as other absorbent arti cI es. These
materials can al so be enployed in other absorbent articles, Beg ﬁyﬁ Wﬁen
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configurati i C sor bent r.
nore |i qui the{ n? '%Pit onér?roﬁ agrl élc}'ém(t)'?n Pﬁlg Fal it glésﬁﬁfq‘g%' l([))os ogrlﬁ%l% s
bet ween t hEpah&ularlgngelaheet/he&adxet:heset t@mhﬁﬁte (ukuallpambleaubraroldy tgniipk2ure Polf the
enbodi nment , Fhe article's a Wl?d corrplseas%garatell ui.d
storage | ayP8PYMef i 2o s he ﬁs t°6ﬁ & bragder BaRsitionJegIRY CAMMER URNSLPRHS as
pol yester, ifn@mphtehi h-udeditMperaiifest hey;&.uh@ iMAE trahsiGbR S @itbingletey atPeoisusand
permts body i ciw d to readil ﬁﬂ\tass there thrgﬂgh and into_the underlying
absor bent dgPRErattisethe pplymsewilheitidanpaigregten migidieamd vl by lesavesilicat frasyemely iy
for hol di nghaudesmich Isi cum (ﬂ&ed Bt 4RCinAlse ReMperst@fd! dch MEIPURSIEr IR LRSI #Rter 2Nd
the wearer's skin. As indicated, in addition to the distribution nenber of
the pr esentrecrqwlyrftqnbwmnrpﬁémabéGmélnglycxt)rsedeé)fabiehe conzd thseka andithe breadsh pethei n
can also c ele, | r ne
embodi ment TRUDT IIASr & pllyne ARt [ Yesiel RTINS BlopBREE Llhctall). R €
ot her absor;ina“mtrednhhteme dlgof thehpnlﬁberdrebe rlktastaabbutcloee lower thampihe \in-aseneinperatugey er

absor bent cgre..co ere a core | ont ai pi ng one or nor

aorr ot She e o o sih o e P bBer ek e et BT e ot BhE v STRE o,
wi th one 0Fcumr@otﬂdchyhhﬂf&heﬁlﬁﬂeil%ﬂyQQKBMA@M@Ja&rS:ﬁ&WhsSﬁd%&l&Uhﬁm sbeaédent
structures or materials. These ot her absorbent structures or materials, for

exanpl e, caV0-iSrOPdd2(Stene et aldssypd Qe 8.1996) webs of wood pul p or ot her
cellulosic 1 3 SEP 7002 V\D 99I 47089 PCTI I 899/ 00403 fibers. These other
absorbent structBres QOtherP ame: Use p. g., absorbent foans or even
sponges useful as liquid ach|S|t|on/d|str|but|on conponents such as those
di scl osed i n U. SnaBditiemto thereqbisBEprofiefHes(BIODH; ratio of| . JDH30i01AH, vertical wicking

rate, vertical wicking capacity and free absorbent capacity, which is required of any distribution

material of the present invention, preferred polymeric foam materials also have other physical

properties.

1. Capillary Collapse Pressure (CCP)



A preferred enbodi ment entails a further separation of the various
absorbent core elenents. This preferred absorbent care conprises
acquisition |ayer only around the crotch region of the wearer {d ﬁﬁ’awzt he
initial rapwe dojsgisgod gush. The distribution |ayer (conprisingp@rfbRbi@al of
the present invention) is positioned vertically to the front and back of
the acquisition layer so as to w ck the '|‘i"qui d out of the crotch region,
not just fromthe front to the back. A distinct storage |layer is positioned

in a position abhove t acquisitian |ay wi.th an assuned standin .
position of t hebp\j\(/’gg‘ls é)? )%wa%%’epts'"‘(%’g%ﬁrtea?g[e tgrﬁ ick BUERUSe Wg@it%f‘rslgﬂﬂjtcf"gﬂ‘e'gm
mat eri al . Bgeingtie fgee absaviBesly., HEMagradbputl I¥edin "NTRE cHlamakiraighid RRS Qithinthe
liquid fromthe distribution |ayer, overcom ng both the force due to

gravity ando¥hgEemu sieaificyy caaisistilst sapilapt B¥sResAbR hergbt detemmingsby beth the
material. Thendh Qﬂt‘ﬂg_Tfoaﬁp(iﬂ%\ﬁésﬁgnfﬁmeesﬁrﬁa&e%éaﬂ:efﬂ R dilre G RE foldm! HI1FOUM
within the tinme provided between 1'nsults, |eaving the acquisition region
rel ativel y vdtlycolppser dadhyheight, ak defitedrinumdiraidetaibfin thediestdMethndssection ngw, is the

mai nt ai ns the. f. th nd keeps_the .cr@tch.area relatively. dry
for better 3§ f‘?\agﬁﬁgﬁla&ﬁ? Erﬁ%ﬁ%ﬁ@@% g?/\séedgmpcg‘e?te%mr'cé’dg oe}"nﬁ}c:@fﬁ%ﬁ'p aooff(f]hde fxé?'ﬁpaér
60 i n whi cleetdiead presvecis G Rrafdrreddisthidotanhfoshs f2hapreseaninestition siilV BaverdCORv e

| ength and wi dit h dj mensi ons general |y | arger an those of 't absor bent
core 28. Tﬁ’\gaf t‘ib‘% ﬁb:%ptt ]%imi 5oy @Feﬁ%’g{’%a{ 4‘?“%35‘“‘%%@8% HillJews PEfﬁ"%ﬁé“‘b‘&ﬁ%‘Pfé‘ét
62 t hereby Fsodnili MgpithIfy. pREdrRAsyritation MR vARHavdD caplitfy RSNdpREredsurledf (RES

the outer perinmeter or the edges of the diaper 60. The topsheet 61 is
conpl i ant, abePt 1 ¥ eB|tP p§out - honere rpreferably fepm @beus 20\eemferboyt 4Rkicm, sElimadver |

t~h§ tOpShe?ref@PabiffrJrﬁ %quizéox%ra\é% Ugcpermtting liquids to readily penetrate
t hi

fth ough it ckness. A sultable topsheet 61 can be manufactured froma

wi de range of nefEPimdysalsaibh caprepod asyididatress giehi wulratsed KRaanyjeldyseess us ed
plastic fil atural fibers (e.d. od or cotton . fibers sypnt heti ¢, .

i bors (e uerplih &b A stdspSidh SRodimenl 18 SpReehdin Bibot Brfiiobaft RAmE: ofris
nat ural andpregedifeeindcinfetcomiversioh Rf Givdd trdze WitheQCP i Riveh P Mtveeidetdil in sha1Beke of
a hydropho?{gc rr&terlal, o isolate the wearer's skin fromliquids in the
absor bent CYFROdTFENdEE-abl y t he t opsheet conprises a means to adj ust
hydrophilicity of the rraE iri SI. In the case of nonwoven topsheets, this can
be done by adjusting theell rgy of the fibers before the non-woven
is formed, or by adjusting the surface energy of the non-woven after it is
formed. The hydr 8gftedha ganbs yrsturihdediningrpreferrerbppdyrasticronms ifctbnhedl! stmatpre.
easi |y Uponpaf tdiRYamd edpedaiiy B thift! FE forfiled BT I FRARING: a FéROMERhtalding oil
remai ns effective even upon’repeated wettings, though possibly at t 3 SEP
2002 WO 99| pregghaCyyrramody geia@sly monomettiree awatervibipse dippietsy Wb Hqapentlyy be
adj ust ment sg, 68 [ ' ' j i

appl i cd to TRy sReCHTh e R0 ohdicd e Lorhblied L NGHE oL IS
I n the casewhich facer refuiredid /hereafigyersthotes befwdeneells hBothuthé aize ogridiaggter” of such
adjust nents_can be applied.to the . resin that is forned into the fil r to
o surt ace TP G BRRA g skt BFing FRinhet Rbce) R FpFe 5o fbsotanly e R
conposi t es cifardekiBing Foumavie Renepddd Sfnict tie cBRY afthdlectbiwerf dhd @lls,tib@ given sample
hydr ophi |'i ci adj ust nent_ t he resp,?cti ve options of both can be aﬁpl i Ed. A
particul arl 9}[ e erfeam prilhastaetesstilcbsnfiaparximatelying stranies: aNUPEASEO Y ARl
fibers havi fgesai deRi@pe Qi1 aA@RHIE dihmeterss Willlofish veRpéciria@s type |51

pol ypropyl ene marketed by Hercules, Inc. of WIlmngton, Delaware. As used
herein, the ternCelarhhale sigasgraparaniesers that eandmpact @ npmbereof imprstagt meghapigaland

| engt h of . 0 i: NC . = ar. . ef;
manuf act uri eé# ot%gcﬁz °ﬁ?§8‘§;§saﬁgi tg?lm(;:gééls B%%{stl@du}e?enﬁgﬁﬂefn fac u?tgori’ ch@d(;ﬁp%%eglq‘g&.
For exanpl ewicking propesties @f tiede foams,ms weblvasrthe capiliany pressusepthatoie dehexdigped avidiédthe or

the like. A.preferred {opsheet is carded heymal | y bonded by an

wet 1 known T et b PRRRRTof vhuiBiagrs kelafle Forkianing h° Yaret sl AL ole o1
has a wei ghgizds' Mfoaeut Al \BefuP tdhfigde #ROBEQESSIAME HékdReMentthaléd o the BéanHing
dry tensile strength of at |east about 400 grans per centinmeter in the
machi ne di r elggtrasphotonticragraeh oftafeam sampler Eigyres Iomd 4 far sxamplasboy a3spigal JHBE
per centine i - 1 ACTo i hiinfeS o]
have ot opolan, “Hutdl BGRm R e PrebliCirilon, ok Svapler sSfiosdt! ohOuhe
necessary. photomicoagrapbrofFigueeh istacscale representirigen divensidreofi 20cim e Svend sagle caniben
coul d be used without a topsheet and still produce desirable results such
as confort and absorbency as well as sinplicity in manufacturing and

mat eri al cost savings. For exanple, the body-side surface of the absorbent
care itself could be nade of liquid pervious, soft, conpliant,
non-irritating materials that substitute for a separate topsheet. Such an

o o o - o



El astic nmenbers 69 are di sposed adjacent the periphery of the diaper 60,
preferably along each |ongitudinal edge 64, so that the el astic{e§ger3?
tend to draw and hol d the diaper 60 against the | egs of the wearer.

Addi ti onal | YYO 991428891 ¢ nenbers 67 can be di sposed adj acent eit IRET/1B99/4980H of
the wai st band regions 63 of the diaper 60,0 provide a waistband as well as
or rather than leg cuffs. For exanple, a suitable waistband is disclosed in
U S. Patent 4,515,595 (Kievit et al.), issued May 7, 1985, which is

i ncor por at gledib deRi@iRACEagd 211368 hbieQikes By ARIMAR aANYsis prbcetiuREPTIR82mYWeful
99/ 47089 PCT/ | B99/ 00403 -2% apparatus suitable Tor manufacturing a

di sposabl e asiahpabentsfor speeusdianids i asgordgnger with the Ipeesent arvendomp itberefsrably have a
described i . ot 16978 ' is
i ncor por at e’gmtgfs?veef%rggﬁigée %ﬁgeu "g?%%utg ?g%%#bag??ﬂg?gl%éﬁggﬁé %lé ﬁl?’ﬁ'eabai\‘\gﬂr@# 60
i n an el asttoabdut Y0 gonandctunieeaveorgdihblecized fiomatboutrd \am toaboat | yumwand sypicallped

configuration, the_elastjc nmbers effectively contract or gather the
di aper 60. %{%aéquégt“f"cmﬁb%g?’s‘mcan be secured in an elastically

contractible conditiop in at |east tw, ways, For exanple, the elastic
menbers can be stret cﬁemmmm%er 60 is in an
uncontracted condition. Aternatively, the diaper 60 can be contracted, for
exanpl e, by pl eatGaRylarafertionspeqitis spidacsetiser & & deefrwa ofnidre cigFHiskdeAscessblene
di aper 60 Whkfa& 4rBEofIhRShiymeNBNERNoPk 8Ecsdible td1fletesd HGBlaXEMH IRy WREbA SheciTRd
condition. The elastic menbers may -~ extend along a portion of the length
of the di apsfagpareg\sidetenmined bbth bytthe dimeasions ohtberiseliularamits éx therfdam lard bnthier e
| ength of t Ai r r r.l.e I e rovi

el st cal 1y ohefl ORBle, SR ad b R iyt P oA E el ol SCsal surface

di ct at ed byprohidedibyethe foathamivgork td the esient thdiaudh aqnefhicefarticspadgsph hissdrbencya wear er
by positioning ope wai st b ﬁj r.e\%i on under the.vveareg:' S gack, and dr aw rLS(
the remi nder of & YHETRASEUhig nVEREQH SAPIIRTY sHRipnapeditis Jygtace arep is, detgrmined by,
vai st band r®gasafing the RRDUA TREFIIAT PRKe LRR 16W QBifacR rersit IWRRS @lg., lidRol) amecht ab
65 or other fasteners are then secured preferably to outwardly facing areas
of the di ap®feuBsovithimz fpam samplend a kppwn graspanddimensinpep dstidled Aesptiptioniof gycha

i ncorporati Bgeddife fof dekefiniffig Fo40E pediTRGFate Aeal VIF R &pAREy SRXYiBA MeRibdl ek t O
more quickly and efficiently distribute and store liquids and to remain dry
due to the gﬁ@hl“a&b@o’?%émetwpaﬁsﬂwy of U-HePatenjuNel 58857 We mrraembpy geasonable

Di sposabl e g i | L, QUi ]

pr osent 1 my AP EmERE 3kl ite e ark Meon 3pea i ithc IR sl it
absorbent core i Disrititispdoany of dieapresentOnventipt @fefiilr eill prefivablydhate af capitlery
core 28 according tgo the present invention iszﬁ,?Si ti on{e)% sgch %}gat an
acqui si t i onSustip ppesificisurfacg arqapjaf leaghAban LAt monky rpore PaeARI¥ At tepst abpy 0.03
serves to OHRGEKLYTARGUY! Be eipillarRbuctibh QFecRANirfReeUAS 183n {he PANge TRNARLEO.0 1o
body to an abs;);)g%%;ﬁ distribution strip 51. Adhesive bonding of

acqui si ti onabaut PR05P“/mb. prsfersiitfrogt abeny Gdhimabout AdO0Immled mashRigfretdy fiom by
providing i &t {)_?&:{oagboﬂcd&ﬁlslﬁapgﬁd preventing topsheet separation from

i npeding liquid flow ution material 51 of the present invention

noves liquid in the x anﬁoax1 lg‘imﬁSI nsions of the core 28 and is subsequently
desorbed by the Iiqui é nponent, shown generally as 10. Wile
conponents 52 and.51 are. shown. generall.y as being rectilinea of equal
si ze, other shapegoagh‘gmg'i“% "?'él“a%?@ﬁé’hi’%’g‘ R%rycuh}é"gcﬁﬁ"f‘letﬁre(gﬁf%ﬁ@ V;%ﬂ]gnvﬁﬁ‘,n a?rﬂgs
general | y r egecifietl hierdin dhe'dhe basis. SThodehsity 8f the fodng like cagilprdétivg specific surface
suitable width for the crotch greg 66 of a di sposgbl e di aper. 99/ 47089
-26 1 3 SEQEB(E" PETFIReSHOGH RS PRdoTRAnse ?ﬁ%’@e‘f"éwgﬁﬁ“%ffctﬁfllﬁg'f’? %ﬁéﬁvf\f’)?'l} o%br e
conponent s Mhgke DigcM@ tedaBsBrbBAOVpE&ity2 fUARBASS lifhilis aRd tNACbMPiesBir Uéflection
sizes. As is shown in Figure 1, storage conponent 10 can conprise two

separ at e st ohasgpteristiespofieam dedlly awitl 8@y seedrdinpde thstats ofsthadoams ofggmstin the

st orage ne element located i.n the liqguid, disc z i

i aper . Boc a0 RS S AT R g S R PGy BB el e In
mat eri al (i igemefadfosmbén the ROP4APse ediet dfathe (phedentiiftentibinihavera dmyt densigl ofcdbontad 1 1
have significant storage, capacity and wil|] contain |iquid, ab Iezz)st nt i.L
it is desor BEG B AnMIEHERE SaEPIoA foam haywe A axpanded depsity 1Rl abayh 20, me/Fc M
core (correapiiFrBdAbRriefeCiabityC(FAYY) of hBilit 80 /¢S ONREnR _tﬂe%ll?ke@ﬁtaiehﬂie FACH] ,
articles containing such cores may 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) filed March 27, 1997 by G Young et al., copending 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

A NN o ~ o oy



el ements 20 and 30, each of which consists of a storage absorbent nenber
that will desorb distribution material 51. Front panel 20 generql#ygrﬁp 2?02
corresponds to the portion of the disposable diaper worn in the ffo o]

t he wearer. w® 9w47e89l y, the back panel 30 corresponds to the ppCT/AE/00403t he
di sposabl e diaper worn in the back of the,searer. In an alternative design
where the absorbent core conprises separ a{e | iquid storage el enents
(simlar to elenments 20 and 30 in Figure 1 and Figure 2a), the distribution
| ayer may b { £d I Acqgui sitl r t he: e
el ment s TRERe s R o BORAubIR i SO BlueNuncBATRY e Wi SARATE
| ocat ed bel dwadedon fiabowr$ innlie examplS 2Ttamahs FACdy theadotiapsad sta@Owillrbe By, about

Al ternativelw,,,St,orage el engnt 10 may be a unitary |ayer i, , ere the
Gashed | nesOud VR ARG Pirbe calbaPE brote uPs £3the sRESARN I sPrucRiCHfigta
in the |iquiadhidveddalicroarheof théipreent Meentibh.i Cl €) of storage material. Such an
enbodi nrent of an absorbent core 28 is depicted in Figure 2b. In one )
enbodi ment, aqui S Y grayinegriGpropedyee that wif provide p deterpirpugiest mass of splithed
in the |iquigadinetial P& SR NInObr foaf WRBHRY cafbel 38d & TeGdiffe fdath 4diSitd. OFFB} Of
a high I oft nonwoven, but is preferably in the formof a liquid acquisition
conpri si ng &xpmapleranohSTd dirgvimerrie praceduosdescritied arose fidlygn thesTest Metheds sagtipredf
cel lul osic fii d i Vi t 9 i LS. :|.1.auid
ceaui si t1 on/Urernens SB SoP A0t R, hanahRl saf BEURHIOVES B0 el Wik
cel | ul osi c flidamr densigeperiainstthahd wgightdpaaniti wilimeoof b ayashedsSdamf freduicheraulsifiers,

preferred absprbent article ar referably wood., pul 3 SEP 2002 WO
09147089 PCT/IFEOSH ﬁﬁﬁa‘ﬂ‘fv‘sfsl*%'e#)sssaltﬁaéf“s) Hé\}&ebg‘@ﬁl%g{)msf ‘Féﬁ’?éd”"éﬁa nyentiery Wi,
r,reins of chegeferblyantd afy deRQtiesedf fidne above Bimg/Ue hbbmdi7l hgdc,GRbre BrederhBly ffidaer S
areé of the sane type as are enployed in the absorbent articles described in

U. S. Patent 3Rgut 14 negies tgabout f3,ayg/caystiffjmore preferpbly fyom abouy 13 mudns to phpuefp me/ce.

incorporated by reference. A preferred enbodi ment is one where the |iquid

storage | ayqr. | Opﬂegarﬁ&ndmsgh@ﬁsiDﬁmuaaadré%stﬁf&] gregent Application Serial

No. , filed Marc , y T. A sharars entitTed "H GH SUCTI ON

POLYMERI C FOAM VAR Akt indehtin furtfiér réi3Rlo a 9&9&@@@? G&aHir@-th? Blefted distribution
, fil h 13, 1998 by G A e

Application Serial No. , filed Marc )8 | A oun&ht' al .
entitled " ASSERBENPOIVEIVHERS aCORARE SIFRGT Avatgrdpioligrmidm ARBIPRATERg Alrelptorely

ABSCRB! NG B o e £ Rl SpRARELT yhdeDpnER! 3l process

entitl ed "ABSoRBENThdidBbBRs a ~ FOR ABSORBI NG BODY LI QUI DS" (P&G Case

7054). Thi's liquig, disgribution |. i s typicall. i tioned th
(upper ) 11 qui o hail | nai Sramep o ampiisr € oprasteLBBpRRERT aylimedtporinef

| i qui d comuni cat shear niiRingdini:h. As referred to herein, "disposable”

absorbent articles ﬁre t hose which are 'i ntended to be di scarded after a
single use (i.e., the ordRHRNAsePERFSa%: article in its whole is not

intended to be |aundergd Offront ARUVE5HE absl® 8 BY wight 8L RMEnctherdOmphifeai Hiphbile

artjcle, although certain materials or all of the absorbent article may be
rec!/cl ed, reused, or conpodfdaming cepelymesrhaving a g efopbaut d53par loper. ethe
to a garment generally worng i :ﬁ% i ntinent persons that is worn
about the |ower torso of the&‘&gg?éer. ﬁ%‘@gﬁg‘hf}ﬁ&be under st ood, however, that
the present invention is ial sofrappdbbatzdfl te about B0%eby whight dfcattieast onecdubgagiabii

as incontinent briefs, incontinent @aﬂfs) trai n{\‘?]% pants, q:i aper o} r}gnenri;gs, n
cat aneni al pads, sanitary napRPHEnsPIlRlE panofynstional monomge capabie ot forming an
towel s, and the like. In addi hfa@iRt dnforiR0EHdlEhé haling b iTd of atvk R5FE giewpes ti es,
the preferred absorbent foammaterials of the present iq}veqti on pr%vi de
good aesthetics due to thdir &8mabopt3iq aboyt 4Q% hycyweight of Ay least anecsypstantially

integrity. In sheet form theggARROILBIE thoddRfHdRoraR RoMbRdndtecdpablatidf VigiphrtRgsy
to configure for use in a variety of absorbent articles. In contrast to

fi brous absorbent conponents, taug aboutagbivalentito thatprowided by stifens| v
unchanged in overall appeakan a UGt Ur.e i j " g
Shape, Jetc. The t i cknoooTr  TRECONCS fLskslt fov Bl Wekel SEx ru Spbcifllany Muers
liquid present in the foam Thabluble, pblpfnétivaaiscrossiinkihg agedtadeleceet Virdnnidindmyl
when saturated and rel atively coll apsed or thinner %/g,en (gewateread.b% tlhe
contiguous storage |ayer. SinCENZEPSse HKOYbERARESs oHHEINGIQUeNSS: o dndgyhpilensy
by aqueous liquids, their mechanical properties remain |argely unchanged
when wet . ~ 3 SEP 2002 WO 99/47089 _? g_ PCT/1B99/00403 Because the
distribution materials of the present invention efficiently distribute
aqueous



liquids, they are particularly useful as the liquid distribution conponent
of an absorbent core that benefits fromliquid novenent. These dé;%jd%bi on *
materials conbine relatively high capillary absorption pressurés

capaci ty- p&wo 99i7g8% properties that allows themto acquire | imut/mkownddosor
wi thout the aid of gravity, therefore keeping the wearer's skin dry. This
hi gh capacity (per given weight) can lead to |ight-weight, efficient
products. In addition, because the distribution materials of the present
invention can give up this aggQti Lauw.d ef.fic o] t
conponents, these materials gﬁé” y?)'gp}t‘tlhé:lgtwgr Iogwfﬁ*slglltk g{ﬂ&i@séneté, dlmsvp1 S[pgﬁpilig]?l&%g
conponent in a "nulti-Ilayer" dabydriphenylscor divihddipaoigl-methass) y dovmtydbenzyla

| i qui d storage conponents) and.a,liqyigd acquigsi.ti.Qn, co ent. In.s

embodi ments according to thegmné’épé'ﬁﬁwftﬁ?f&nti V,‘"’f‘ﬁ‘é’%W@%ﬁ%ti oﬂ'vl'"g?g?’"ﬁf
the absorbent core will be plaagtuifieadiSRgiGuffoke, RBMixuReatherest @ldi onshi p
with respect to the topsheet and the storage |ayer of the absorbent core.
More particul arly, the dvstr B dn abaytel by waehtorfea secopd sibsiaptialy warernat
it is effectively located topgie! € pdiyRmPASEPD cRRMMNKIHEAUAdT I QNRctAe from
acqui sition |ayer and transport such liquid to other rggl ons of the core.
Thus the distribution |ayer pelwfusptéonabeicowates. tihethaxrylatesi airplamidene methderybne
di stal storage zone. The acqujisj.ti . d._include the crotch area
and, preferably for articl esy'%‘gd‘e é’ﬂgbnlr"%}{%%/th%rrg#lég?dal so the regi on where
urination di scharges brcurfrimnabidue2fts atntut 05%tbipevediiinpean ethalsifiar cirvppsent whivh

front of the absorbent art.icles, neans th ortion of the absorbent artjcle
which is intended to be p|'%lé%15318ﬁnttﬁ%oflrp§ﬁ¥ ¥ v éh\AkéH‘@Pl% %H(G‘?‘T"i"l%%ll“i@',e

for male wearers, it is degdurahlonl EmbisioRe vl Shnulsiit coMpdrdie cohptisihgt €ng) ko )
near the front waist area of the wearer to effectively acquire the
relatively high liquid | oddimanaemulsifiarhavingtahdedst ahrut 10%dibypesiaht fegwisifaing
wearers, and to conpensat Q:of'ngfméill't ?e(féc'téan%mv lkc,ae%loﬁwn Qgtertszbq 1%§r%§£r9ﬁ?ed
The correspondi ng absorbent article regions c vary cfepen I ng upon the
design and fit of the absdilgebi2 Eattyiacide, diflycerdi mpmresiesserf tramshsl, Ctda€a4 fatty
distribution [ayer of the core,.c osi;tioned. rel at.ive, tp.~an.el g t.ed

t opsheet and/or the storagaé:'dls’ag/'grg)ggrggﬂ%t" ﬂ%ﬁp ?tﬁega?rgto?ibﬁﬁ °F%“ﬁc|‘%i§?é‘? alﬂgﬁl%'f’
sufficient |ength to extentiglyeralr masoatiphaties ptberdli ofglisdar |uassirated Gylgety; i

preferably at |east about 75%,. of.the |ength. of . the topsheet and/or. from
about 50 to about 200% of aK‘F‘?é"'PUf"&F”F‘@L& O%]fpg?tﬁ’ee'sfrﬁr‘gglg’.el“aff‘é‘?"(tg .C.ITI‘F;4
distribution |ayer shoul d Alaw6ls2sombithhlinsiiebdtérs beliheat Gnsafifited € @Q?;}’falttb'(lblidﬁls
fromthe acquisition layer. Generally, for diapers, the w dth of the
distribution layer will beoghitansnaroesipis @f brapehed (ff u-Gomfathy atids eadimizbees 6
cm For purposes of deterWh&le&gorséiﬁ%edéo%{brida%ﬁh?ﬂnhﬂyéﬁulﬂﬁﬁﬂabﬂg'aﬂﬂasttzb%

| ength of the absorbent article wll be taken as the normal |ongest

| ongi tudi nal di nensi on of Wyhaveighprrfathest emuls@yiggErcoppopeniyDagd)/csn08 Secqgary

PCT/ 1 B99/ 00403 articl e backi | S ' [ he

el ongat ed backi ng sheet caérﬁﬂtggﬁﬁgs'?%&ﬁ%& Eaﬁ'g%ggglé‘ék}p@%(g?%g%%r&ﬁ%paogiﬁrlo is
applied to the wearer. WeabourfiOnl totabeutdpf@sd ng ends of the back sheet are
fast ened together sQ that theﬁe j.oi ned ends form@.ci rcle .ar_Oﬁnp thg 9
wearer's waist. The*nor A¥fRF BRE FOBPTIT AR HARRIYS GORHRR EONIRIRE' HLILOB AU 8-
length of the line runnigghoubh 2@y wéightTakvaidieluble &lBat)yté; had P dit effebrivene
edge of the back sheet at the mddle of the wearer's back waist, through

the crotch, to b) the papaentghapplymepzationinititelye of the backi ng sheet at

the mddle of the wgareg' ont ' : - f ot
wi |l generally cor\r@spo%c}%lsl{i}ﬂe 2 w¥}?htsﬁauo Ehg’aﬁé@%ﬁaér}g &lhﬁ'gg‘e fAlthe Pﬁ,gé QP?.Jlaﬁ,

stantrally to t ack sheet. In the usua

i nstance, the storage | agmtt 121 to slwutbdol:hedt cores which generally defines
t he shape of theB bsar bent. art{r;‘cl e and the nornal len% h osf tthﬁlee‘lwon at e
article topsheet Bli | [POHANSLZIR,INE DEnYDEr: FAMROBAY LY theg i}iﬂhﬁd’i Rafe gV Ash T h
of the storage |ayer eafuldibtetodomea pblgweMe foami aterifload articles (e.g., adult
i ncontinence articles) where bulk reduction qr, mninmumcost are inportant)
the storage | ayef)wosiptiosadlyslewaiering thepglymesg feag matgtial onl y t he genital
region of the wearer and a reasonable area proximate to the genital area.
In this instanceThopraceshef theprgsentdnventipmalqwsithe fomatiemef these abioghenigfoams that
woul d be | ogat F ek fol BG4 0T teCl.8: ' t et
such that tRa Gt dkiblivie’ ARliaas " feslh RSHC AP AR aited HpkESRE
the front two-thirds of the article Iength. The distribution foam | ayer can
be of any desired shape consistent with confortable fit and the sizing
limtations di scussed above. These shapes include, for exanple, circular,
rectangul ar, trapezoidal or oblong, e.g., hourgl ass-shaped,

dog- bone- shaped, half dog bone shaped, oval or irregularly shaped. The

1" " o M



A capillary absorption i sothermcurve is generated using the Verti cal

W cki ng Absorbent Capacity test described in the Test Mthods secti o§
U.S. Patent No. 5,387,207 (Dyer et al.), issued February 7, 1995} 3nBERR2002
i ncor por at ggb 9y4708f er ence, except having the test fluid maintpgithgdysdso3l C
rather than 37C. The curve is a plot of the absorbent capacity of each
segnent as a function of w cked height, i ng the distance fromthe top of
the water reservoir to the m dpoint of each segnent for the height h. The

capillary sor pti.on essure i.s taken as,the hei ght of the material that
has an absdPRERE SRNse e BREETHE 7 AP ALOHAERN] Heclon pidzosstilisr g poromer
capacity (ityges and &9al8iahyy emuisidneiniHdiion PhrathetdM, .spéeifidaipittel AkdunDESME R hixihg,
Pressure Cagel | | ar?/ desorption pressure is . a neasure of a material's abjility
to hol d ontf fepaiatraand the, Hater-noibratipahichs ranslates St the fReatrasityrafethe Ay e
strip of sypdn@pl e dinmensions, e.g., 40 cmlong x 2.5 cmw de x 0.2 cm
thick, and the test liquid (distilled water, optionally containing a snall
anount of food cQl oripgeas,f Ndicator), are equilibrated in a roomat 22~
2C. The neasurenent iS carrfed out at this sanme tenperature. The test strip
is saturated i n Redragric folenagoorsirtg tonledpresent invedtion canibé ptepatd b eollymesizatiemd
is imersed. 1-2.mmin.a reservoir of water. The water | s allowed to, drain
from the S DA m-olguriarmobdingss raaiyeby Bieh a5t ot helnsBioaas Phie
equi | i bri ursolmsonBakfiveh, il yHel itk YHIKEs24 PBigthiefic fBuHi imgerialy $/hieh aegdtufrem thbe
sanpl e and reservoir should be shielded) for exanple b sing a glass.

cyl i nder arﬂ??yé'feﬂ'ﬁi.‘tl‘ﬂﬂn?$ﬁich.°“’t iNsearefefeliad & hesakergse %Bgef%fﬁbratf‘ tailpgh o
sanpl e is tediptbh 6KihY gbRIR\ePpaiion Bf AR UIPRs A JiAN-iARSOIRARAE NS WS, S@ceowher e
it is cut into 2.~ cmsegnents after discarding the portion of the sanple
{hat was i rbSrRaent Ne. 1.387.303sifv0i r. Each piece is wei ghed, washed with
water, dried an : I r jty I r
each piece. A cggﬁepﬁgﬁlggﬁgg%ﬁ %]%Qfaéeg?ﬁgr@]e@t‘?e\%gg?@og%ﬁgﬁgf@ yaia%ﬁ‘g}ogl?ng
t he absor beminycathaxqiarametdrs, ampbrtae gmdeternaising the stridtoal, ofechapicghand fenforoance e

is a plot of the absorbept capaci.ty of each s nt_as funct. of heij ght
Lhar Dho 1 duppefesaf i Ring SR Yosten F Gra SR BRrm e Sraket B bt B Dl bl 0
& eservoir tia thidenutsicip Oarits im‘erse@ahirt]lselﬁma&t foﬁlﬁ][dehh@ dﬂﬂic@h_tnﬂhencﬁhl& ﬁa[ﬁiﬂelaﬁﬂy
esorption pressure.is taken gs the height o e materi t hat has an
absor bent c%aﬁ'em S)VCB%S!H‘?&'F‘F SB‘?“FH’éeaf ‘bfa‘ﬁg ogm é&‘s Q%F'B’é‘n?fa‘%éﬁﬁ'étf fhat Sﬁﬁm Bfee
Absorbent GRpaciTheé efofions DE&LoANSAFDMB IHIPRIBShS ¥f hd¥intéhtitn Wil igérdeRdlydve a
measuri ng the anount synthetic urine absorbed in a test sanple which has

been sat ur ateb#med weightatie of evater iphese t1od phasgrinstepsenes oArftom aBRLb 120 9BRY!
urine are egpiy i,hy %@:@lyai/galg &cﬁnﬁ@mltﬂdnetﬁ%o&lgo@l. Vﬁa&a&m?&ear@n&%ﬁ%md

at anbi ent tenperature: test sanple sheet 1s saturate i

its free
absor bent capdedrany HiREsdwuikg ragios af froth abdut 30:13ageawt 3¢ht hetic urine. After 3
m nutes, a cylinder having a 1 in2 (6.5 cnR) circular surface area is cut
out of the saturated, leXQihBahselComperientsi t h a sharp circular die. The

cylj ndrical sanple is soaked in synthetic urine at 31 C for a further 3

m nut es. The sanjhemajor pdreon ofethe o phise @fititeHdIPEy mtilh eomprisa manemarsdcanmpnpinaxse d

on a digital Jbalapce. Any bal ance fitted wth Lahi i.ng an area
| ar ger thanaqdhﬂ?ssggk'?%ég%'gnﬂf aéﬁlb"sﬁliepwngapgs'ﬂmpfg%e%pgﬁpﬁhﬁ@zr'@ﬁ‘f‘o:ft Pess
can be enpl exéntial a0 ke moRbmért Céonitomeieadatiassliikind/Riyénte be BlbstBbialan dater-

Mettler PC 440 (Mettier Instrument Corp; Hi ghtstown NJ?‘. Af ter deterrtxi ni ng
the wei ght BeoliiHesabet thenase erimegily solublejig thsjodkpbasenad netdhe Yater phass,| egrdf eustesh
screens on LaGafifang itARSARNE mBARErs AR matHIPES ATRbfrobifaté UHARIAMNS ddTes

by firmy rolling & plastic roller over the top screen. e sanple is then
renoved, sostReilityiwillde sealizéde dt iaofgoufser highiy postemesk thatythomanamars somenpaners and

db . h . b ot h :
saueezed DebUERRTERmRSEEr R R BELR G b i bR RRBSGI R KT B
force in a fan-wric ahdbsyrepriately hetically Stables Thpdeandndmiespeonicanmesdnd cross-lidkéng

paper towels, dried.in _an oven at 82C for 20, m nutes, a]nd it.g Qrg/ wei (t:;ht
recorded (\\Agents should preferably have little or no toxicity if present at very low residual concentrations

during post-polymerization foam processing and/or use.



1 3 SF~ ?002 WD 991 47089 PCT/1B99100403 -32The free absorbent capagﬁgy
(FAC) is the wet weight (Wv, less the dry weight (W) divided >3 %W
wei ght (W) FAC = [ (Ww W)/ Wd]. Another means suitable for obt ai ni ng
this val uewg‘)?’ﬁé’s?/\/\c at 0 cmdescribed supra. E. Ca~llarv CHGHPEYE00403
Pressure Capillary Coll apse Pressure (CCPjs-is the height (e.g., in cm at
whi ch the vertically hung sanple of test material collapses to 50%of its
original dinmensions due to capillary pressure. This may be obtai ned using
the V WC net hod dasther dmednmbcnnq:on%@f@(‘el%mﬂbasahssa dnulsiBaseongdnas thd et

at which the foam has_.50% ts aci y in the CAH test supra. These
t echni ques the dormlgtigh eﬁaﬁysgﬁl’%ﬁ RO THecamPoRoR COBPTN¢RH RIFAY™ fauleifer g ¢ o

et |0 TRLA L Shammorenifne ot ols dunTibun S raLgR Y30 b
1.5 when YS is n@hea' ebpse stﬁpfomt%pb'u%swp@rlse tear ebopinihto abpiPBYE by weight
oo h onP Rt 0y Suttonor B b BB 2100 BB B BB Bthufier Simpdfert,
conveni ent amﬂer@dy | the el shrse aﬁllecohtpnse’rﬁasuabqug 90hbsabpmr%8%tte'r weight ln@nomer
measur od on BIEBER 51 FPAHRLC HinsBauy 10N e e 5 Beeny | e g also
di amet er anehnSCJntmndnﬁertdsptrbkmescsnpo}(erﬁi d Gier 0fs oiofat &nfPoR@d ik Mo soluble
stress-strain exper.inment, performed on a Rheonetrics RSA-I|1 Dynam c

Mechani cal PeigmgRzation T'Heat@k R thengsneral &psevaloknawn tor thasecskifadeint s rarts SHgh @

bei ng equi | yaeabadinly. s hP§teEteNBer53§9Ur8§0 f@hssabt LPASEsuey A 5) 19380 viblichd i
constant strain rate of 0.1 % second for 600 seconds In conmpression and 600
seconds in mg@n@ieanby refrsenicas tAngtheh prefested ogitionsh dorapanpiitaiy 9n hsoxidang serh as a }
applied to i & } ed
rom the |1 At R e LoHF laBlized (A sTbABluert Puclo: SuBEAFTIPS) o7 by Ll
stress- st raam:omdamecqm]xaeblsemth the mtlatbr aystetm&) bei émplbyedhaDthert @niveali @irponents

pl ateau regio

of the str ssst ain curve. The stress of the |ine
i ntersecti oW°P“§ePHé“%r’reéﬁ 8‘ rtsrcé’i%'a‘ﬁ? PR trang Ia%"'m%/g‘ssc’h'éﬂm Bt ?‘?‘\/‘E Ek‘(earrpl es
These exanples ill ust rat he) specific preparation of collapsed H PS foans
according the present 4 M—M properties of the prepared foans
are summari zed iq_T;ble 1 bel ow. additio alb—l?_lf tion and desorg)tlon
curves for these ' %0‘5}“@0%8%"5’1‘ iPbase| 3f the, Q"t{; gegerally ap paugpus sqfjjtion

curves are BéMtiiRink Zme d?Yméke \distbNed dorh t§ sG@PAY thosey erditfidd in0U. S2MPdtent No,
desorption pressures at a given height by the foam s free absorbent

capacity (i Sé 280 t Pngtesgengipl) diysolyed campprent oF thet vaigs phase da@avatar-sehdlle 1
and the or aga gl MR 29h 4R
RO | Boof 0o eyl ot WissiRed Blcrliyie Gfth gefsé{’mﬁ‘ée"f% SE the hithomors, vorn s
exhi bits a @BHcrCgsHnkexs thet ok pﬁotaritymibsouumom@ dissplive in e wates phase.e Thishie turn,
surprising ke in.h rated b €q

materials of El{ eR'é"lr){eg’sen |¥ﬁvtee ﬁct 1© @%eé Ay étﬁé{ﬁa l%ot?\éo ﬁ)lﬁ @sﬁtﬁfs
are prepar ednlA&tdemerfaJ:mdfogmada rbal dhy watert bl&sE)dadniﬂteﬂuﬂng:polgmeniat:UnSThﬂattbmt

No. 5,563,179, supra. Generally, thi rocess co pro r|a

of " an’ aqueoBESHIAC HeHoLh o te reufinB IG5F LTeTb 1T Srerer Hace i BRIEAPh o
sel ect ed nDQeRRAiRe WhetheN AP td WRitdegrbl e RHNARMS pRIRE pbWeﬁB'fb&n&%tEH Henan
initiator such as potassium persul Fate and inorganic salt such as cal cium
chl oride. Tkellesi| phase typically contains a blend of _m)_nomers such as 2
contains ethyl 1 o e aChbd BNy RRNE' £ pSlleuaRol okt S0F BR Rk C
Adj uvant s suodnpa&narstgenmﬂﬁratidnd tophe:lwh;er lpgasagxfnhesHIltEsgerws bechyngs:onfﬂnhbrelﬂ S,
and ot her general u reactl al so

Dhase. The- St sabbie e Btieal ifer o Thedhinide, RerShuats gy Sh el erim.

heated to bebmmabwtanaﬁorﬂm pbreulfat®0 Qydaigen f podide, asda)manpaam Ngpdium
appar atus. Thorough m xi nﬂ@gf the conbined streans in the dynani¢c m xing

appar at us | Pewamoaeandpe e nonyentionpl rﬁdqwemoewsteméaw alse B° piedt ﬁedh-ﬁ(a‘eeas
phase and t

o sed o ol ar® B SSmohfle U Wrepnd hriok faen BHRRUIG AU i ogert sl
descri pti on sodiumasulfppds-atcobiaarid orfferrpussalsdur es f or establ i shing the
initial HIPS formation is described in nore detail in the Exanples section
of U S. Patent No. S, 563,179, supra. Once the apparatus set-up is filled,
agitation is begun in the dynamc mxer, with the inpeller turning at a
specified RPM The flow rate of the water phase is then steadily increased
to arate of 44.1 cc/sec in a tine period of about 30 sec. and the oil
phase flow rate is reduced to 1.25 g/sec over a tinme period of about 1 mn.
The back pressure creat ed by the dynamc and static mxers at this poi nt is

I o o ~ N~ I ~ A v I ~er~ 1 o~ \



B) .Poly_merization/Curint~ of HLPE The HIPS fromthe static mxer is
collected in a round pol ypropyl ene tub, 17 in. (43 cm in. dia grsgn%ﬂzs
“in. ( 10 cm high, vvlth a concentric insert made of Cel con pl ast'i h
insert is @odidhosd | 2.7 cm) in dianeter at its base and 4. pSriBoo/do4dx2 CM
in diameter at its top and is 6.7S 1 3 SEP 2002 WO 99/ 47089

PCT/ | B99/ 00403 -34 in. (17.1 cn) high. Th®-H PE-contai ning tubs are kept in
a room nmai ntained at 65C for 18 hours to cure and provide a polyneric H PE

foam C) Foam W ne.and waterinl; The cured H PS foam,is renoved from
the tubs. The foipﬁ 4yitigtey; can 6|Pﬁetse'56ht‘%}°r?§7°%¥% TBofS PesRaRt Seﬁrﬂfs‘& e toid lsnping

di ssol ved epallsmbrdiiaBleSmordiRed frdedtif thel il phadl More %seféihm th@liakd?iid pratedf h.anThe
foamis sliced with a sharp reciprocating saw bl ade into sheets of desired

t hi ckness. FRewWE of fipatabout 00! e pboyt ) meleagreens hessdhpndhestorsh moles af pelymerdzagte 2

porous nip [RhSerEHHPBEUNAMt h vacuum whi ch gradual Iy reduces the residual
wat er phase contgnt o? ﬂ%oamto about 2 tines (2X) the weight of the

pol ymeri zed nononers. gpo hiROLDE uerd Qﬁts%nﬁﬁ SrafAbE Stﬁlen resaturated with a
4% CaCl ~ sol ution at gocﬂgré—sqng'emﬁ—rrrﬁ—s%ﬂ-ew?—% porous nip roI S
equi pped with va [,9.8acnater content of .about
content of the fgggnp mﬁelf({ﬂé‘é% tﬂggﬁggi 0 Stﬁ‘ﬁg"wvﬂgp‘fegeﬁhﬁ ge P'F]béﬁctng' yef('jel
air for abogblad fuinbieras gisups. hermmlnlezmsdhd pollym@rit lfcmdouslll Ye r&uGveiy hydrophabidices
t he noi sture content to about 4-20%Db \Cl}@i ght  of rrerl zed flt:)ﬁrl al
Exanpl e 1 PFRg5test i szhyﬂaiog'mwo{ﬁamrfalt né 'f"l"B}‘n“é[‘ePTl g akyorpjigR=oipp¥faphobicon
Anhydrous cghGiddeditear iUdes &3Ris 3ert KRd@BbsORRAS 8h Uiy B poMbital Riret SAthaarrr €
dissolved in 378 liters of water. This provides the water phase streamto
be used in andBrs Aesired so pﬂpe@ees@dflmlaw drergilgeomponens seiph pssinote cass of masine radly

i nation grprl sing distilled divinyl benzene (39% di vi nyl benzene and 61%
et hyl styrene? (2640 g), 2-ethylhexyl acrylate (4720 g), and
hexanedi ol di acr y|Véliea tbﬁd(ﬂoag)s are toalsbdeseld as abisgribgrae foo laquronoid widst sacte agjjuiefspidls,

(480 g), ditallo i et hyl nd, Ti nuvi 65
(20 g} The kel BRE (hf pisal atna L bl v Shes s e iRy il Bl
CIDenlmar k) f:omfemmmsmaﬁ;awnhmaa{ lyelﬁﬂve% bg! m&?]pﬁillcmymb;ﬂﬁﬁzﬁtlorﬂ. ofaiat fvam, if

I gl ycerol nonoesters) 3% ol s % ot her. po cero ters,.,. .
inparts a ni"RYARRr SAT /&%&f@i) bt pesomplished ]bnyeﬁ‘i%"i“% “Va’flhﬁ‘gﬁ‘{‘"‘aﬁ’ﬁl’@x m?@ﬂgf"ﬁ 7
dynel cm and shygtaafinQl thanive# fscritell i O3 PAGHNROISBE VIV IGRMAS ENt rati on of
approximately 2.8 wt% After m xing, this conbination of materials is

allowed to settld ss%wﬁroghthzmméuvqcsﬁnmcen e anyomaterniad thap enhapces ths water whttabifjy

m xture is o@:%me as ot r ﬁﬁ% r
formng a H‘Iéfgsﬂ}gﬁ I,gnnfgamgﬁ SEF“%@%Z&V\%QWJI‘H%S aﬁBAS}{d %@ﬁuﬁﬁ)/@ 00 OBP
Separ at e st sedaetantsi prdferablyi ofpthasenioais Qypanuichvas dhosprasmera®8-isoEH. Rawnf ¥g. t o
a dynam c m5)98990?94?rar atus. Thorough m xing of the conbined streans in the
dynam ¢ m xi"fig ‘appa dtus is achieved by neans of a pin inpeller. The pin

i mpel | er conpri sewothee hateréhl i thal nsStppuﬁéllyofncarlpemtedSﬁtoSttenHmE feang tstruatiirt: his aa

di anet er of ,abou 9 c T shaft . holds 6 rows of pi rows, havi ng, 33
At 5 SRtahiayae poarably hy Bracepis e bqpsdey Mateh paISIE jnofeahft SRk, Sy e
di sposed at isdhdRNok exdhfplé-z&lécﬂbgﬁ@ﬂ a&%filﬂﬁle alkhlife alk mefaKtalds €8 4its dfﬁMEltype and
di sposed at 60 to its neighboring level wth each | evel separated

mm each pi iheiayienyh ot eeﬁUf@ﬂCtﬂﬂtS@ScﬁhF doa ayreghizipgesuefparant r'M’Fiqﬁ'sed m
central axi %r&iertdbﬁll%h@@ RneNb. WZ*‘II?QD&M&rﬁ@ ishle@ (Rikdbet MPB0k Ghe bilclosure
mounted in a cylindrical eeve whi ch forns 5ynam c_mXing appar at us,
and the pi nfivdch ia insogaraedcly eferdncs. Brofdrredrsalthef tisltyse iptludhthesy clum haligias

sl eeve. A mn r _portion the ef fl uent K exi.t e dyna

Sppar ai ue | SOl PSR uffaiobifaurt ArRRlnT B A A0S o8 ey T M Water phase
Fi gure in ceiqead@ieigtid FIPEPat ent application Seri al No 081 716,510 (T. A
DesMarais), filed Septenber 17, 1996 (herein i ncor or at ed R%/) refer nce%.
The Waukesha punphy deatglyg inokssnicisafisAan H5ily bR iNCPOMHE DY (AT F°"15‘6|’"f‘ SAugoys
the entry pabhtioftf of §ieh Qalts. 2AHestOhLR soRBEREcdnl @Ner%flij ®8MBed £ ik 1A CAAY dter
m xi ng zone. A spiral static mxer is nmounted downstream fromthe dynam c
m Xi ng appareempietion ofrag\as artsdcthe wmssgmfeemnvmnéwedyﬁé\ml avarer phasg fma‘reatu&s

and to provi in 0

vent ual 1y, 1SOGEEd ¥ahs, (TRARIRELE Rles yific BREBltkEns BRRHHSAFleTS: hfhays
elements with a 1 inch (2.5 cn) outside dianeter. A hose is nounted
downstream fromthe static mxer to facilitate delivery of the enmulsion to

the device used for curing. Optionally an additional static m xer is used
to provide addition back pressure to keep



the hose filled. The optional static m xer can be a 1 inch (2.5 cnm) pipe,
12 el ement mixer (MMaster-Carr Mdel 3529K53). The conbined mixjrSERIH02
recirculation apparatus set-up is filled with oil phase and water phase at
a ratio of Wb g8 water to 1 part oil. The dynam c m xing a I/ AYYB040S
vented to allow air to escape while filli el t he apparatus conpletely. The
flow rates during filling are 7.57 g/sec B phase and 30. 3 cc/sec water
phase. Once the apparatus set-up is filled, agitation is begun in the
dynamic m e r.ni 5 P

begun at a)srg% an\% %ahis% h :fsgglgrélléygshéorl’a F@.rd?%lvz\}%}a Bo fa?l@%st h&¢ t'i)cllﬂ’I %;ngght ot
t hen steadltheyforamcmdaymdalty()n eherraige 06 frohSbod OClCl/o%omd\Z%’ a t| rre peri od of

about 1 mn. t he oi w e, is. reduc ec over ., a
Foo ariod o - apstiea i pRO RS Srirr s an rtrRpBliine ST B sEn " o
about 150 cg/wigtoutliydragblehaiud)abillefypicklie bpeairkd. outhe theekielt Assishs ©f @pjafd
by the dynam ¢ zone and static mxers at_ this point is about ~ 3 SEP 2d02

WD 99/ 4708FUEEfS F‘Bbgmb%tysto the foam. pSome Ffgams r@ﬁal)e pipfared HIBEr yBe loweygseare
total pr essédftﬁ)l)drh%l)rogﬁrhtzkh? S &Mand NGn %ng\?&@p&M tﬁe?&ﬁdsu?ﬁletr?ed%oﬁr@a&" ly
decreased to a yieéld a recirtculation rate of about 7~ cc/se

Pol yner i zatliydratabie HIGStﬁﬂsereRhﬁEg fnb oadditpnélr reatmbet sitht hydraphigimgasurfabtasts pwi nt

is collected .in un l.ene r and
5. 5% n° Carmgraefe RN RRiHE SRRt R roafhy fetfe B i ST il
gsed in coo&rmmgf'aaises;ouﬁ]ylabsaﬁbéd dnd cpmgxyre&myd;]@rhee ugededn thelﬂﬁs gm(oaelmgraﬁd&i
iameter at its se.is fir i xed to the center the base and js
1275 1 1 (3 the \RerpRpoTZe it RO U cherf g0y B oBhUC gt wHningluptiual
nai nt ai ned WiteGshale figifid dEhtRME Br hebolamnﬁgumarem aROUETBT Ead@lrh QRIoRBE! Jvar Akdrhe
foam C) Foam Washin, ~and Dewaterine The cured H PE foamis removed from
the curing thepalymamiefopms hevatbeerdevalssdip aipsasticabls entenit: wat er phase
(cont ai ni ng di ssol ved enuIS|f|ers electrolyte initiator residues, and
initiator) aboutB55- 6Brocessing Conditigs Z @Bmsol yneri zed nononers.

0 foam o oL et 2@3@&3&5@2 S BFEee WO LR SR "

conpr essi onemuision $KHMEYS 2pbol?mpn®xnmgdaxrmgphrsodtdb8e eqmlsmedldar t:hmdha‘mus Wsritattie Edr

gradual |y r duce th |dual wat er asg content of .th abou
o s (3 FREREA i GRVEHE [OR, ReiRIBGD SRBREIN Wayng Fles o) By e oam
sheets are gihefire @Tahovethe driginiltesiduhlwaRibRase Blot ihepoBmeRd foam amnﬁqueieaed

in a series of 3 porous nip rolls equipped with vacuum}1 a vvat
content of BASEHRYA eng thehpolymencs Feh UHERIST Wiikea (YAMPhYIZIng: S 4 aniort o
% The fOanhoimlﬁﬁltngpﬁdgﬁ%ﬁ}dnéﬁéﬁﬁydrré]ﬁnlfz‘lﬂéaéurfﬂbtﬂntﬁ{ydﬁtabh:'sﬁk%aﬁ) tercahut
0.027 in . cm foamis then dried in air for about 16 hours.
Such dryi ngdWéﬂjl@éﬁ“t helymetic foamestruethree (fthe pepcadise is desaribedgniope fudly dml. Patent
pol ymer i zengBStﬁrﬂﬁl”u this point, the foamsheets are very drapeable.
Exam~le 2 Preparatl on‘of Distribution Foamfroma H PS A) H PS Preparation
Anhydrous cal ci um chl ori de (36 32 kg) and pot assi um persul fate ( 189 g) are
di ssol ved i FV.378Ukéstof Dist on M feheRresentis @ wat er phase streamto
be used in a continuous process for form ng a HI PS emnul si on.

A. In General

Distribution materials according to the present invention are broadly useful in absorbent
cores of disposable diapers, as well as other absorbent articles. These materials can also be
employed in other absorbent articles, especially when there is a need to wick liquid to some
height against the force of gravity and then release the liquid to another storage element within

the product.
B. Absorbent Articles

The liquid distribution materials of the present invention are particularly useful in

absorbent structures (e.g., absorbent cores or core elements) for various absorbent articles. By



WD.99/47D089 .;7_ 1 3 SFP 2002 PCT/1 B99/00403 To a nononer conbination
_conprising distilled divinyl benzene (42.4% divinyl benzene and 55 S%EF F
styrene) (2640 g), 2-ethyl hexyl acrylate (4400 g), and hexanedi acrylate
(960 g) i swvasloleshogo di gl ycerol nonool eate enul sifier (640 g), Qﬁ,@lg,b,@(yym

di et hyl ammoni um nmet hyl suflate (80g), and Tinuvin 765 (20 Q).

di gl ycerol nonooleate emulsifier (Gi nds't-ed Products; Brabrand) Denmar k)
conprises approximtely 81 % di gl ycerol m)nool eate. 1 % other di gI ycerol

nonoesters,, 3% pol yol s, and.1 S% ot her % yceraol esters, inp

i ni mum of ["PORATHER: AFiEIEY AR &S MRk 3iCRPUPRT ae Bft thas iy %PFW&P@P?S"E""T% agwér%
and has an cﬁﬂhﬁt(ﬁé@%?ﬁn&r tehedl or JALF RGAHS B, QWQ%P%&HS%UQUSGF&Q[ ﬁ’léﬁéﬁhﬁlh?’
2.8 W™ % er mxin hi's conbi nation of natefials is allowd to settle
over ni ght . hwek/mg\i'emeetS) ésspldmeduby aﬂ@mﬁe@eahuemﬂor@ﬁerpﬁ@emt)cﬂeUrFe(amslee\pf fvdh awn
and used a [ a

emul si on. g%)cggeé]? é‘hsoﬁt%}e%%hgf& e Oi PHB 332{ c?@&%ﬁce g%'meﬁ) S’erc i §§§L (SEF:Sh ??C)
are fed totanpkynaamd sanmrxma;gmapqhammme;trarﬁhxgrpantg,rbempxdsn@dahe tnkte Ti@rdlmtmt&don
streans in.t i ng par.atus is i ns of a

el e TR SEIEB] SFreRt A PRRCUIBTY ARY | 51056 ks FOGFS ABELeS SRR m
in length wmdnuaende panebegarﬂtmehmmgsmelainan(ﬂme liggaft holds 6 rows of pins,
3 rows having 33 pins and 3 rows having 34 pins, each of the three pins at

each | evel di spoddis simplesi famy| whess thexstriButioncatetial exhibits sufficieat liquid stoege|
down di sposgfal,. leaBé?)rBe'hts Hﬁleggw&r'é}gsek?Ylﬁlenthtneaa&gy iR §de §%Q r?ot@tg:eﬁy
.03 mm each pih having a A areter o cm ext en out war dl y rromt
central axitspiofllytrblatieshakiquid- -onpervieusgartacgfisizio materiall hed thie ldlstrn’quebd materigl. The
mounted in I n

ol the pi reonfpSn A S BEY Sy hed the s3p B by RaiBTTUS P S WBOUDR RisPid
sl eeve. A megion @orissuinzafe bhahef Wedatantof ewiet nbsgpriiche adtyd1am Next Xis Nthe hqund
apparatus i i t hdrawn and e eci rcul ation, z as s

Bbare i cBphibh G Semsa tark e Bark g hess, Pigf AR berasns bigkBe shectson n
DesMar ai s) , colipri€lanyaniteria&or dxdmplSfftyettidenRion pblyp%pl@ﬁeahmn@y tmaa‘nefsemasaut

The Waukesha punp in the recircul ation zone returns the mnor portion to
the entry plof Atls &4-038qamywhickyill halpaetainiguid withinthsapsosbent aticlehe dynani c

m xi ng zone. A SlPl'oFea'coxﬁIeﬁtﬁdnSll)m t‘ﬁ@sre h&ofﬂéHPtaﬂQIQOWﬂPta[sSaﬂblquQrH Yi&id PERRSHs C

m xi ng apparatus to provid pressure in the nam c m xi ng apparatus
and to proviopshestiglpmentidiat qus phsrsatemérhe@ibsqrbmgmmt atitenchest the skih PEhe wgarer. s
eventual 'y {fo t 1y
e 15 el erinof e tnndigi e Srafle lndeb 4l AEHSH bG8 MRHRind Bh¢ B0 Hord RoiTE
(17.8 cm whstebmenouseridlo of the presemhmverqmnppmmbneqobaIWeenAthhd:wcmg sheeu aidethe
downstream frqom.the stat m |I|t I|v nmul sion to
the device tﬁgsg'aetf Ol?l Q:au"tr":lulfély @EF'B‘L?I“F Rty %ﬁélagss(’}(%et"E Sorﬁl x@r |msp"u°s &d
to provi de ffstatei lmmdaasﬂﬁg@ua@stsumﬁidopdfe.eps tdmdaasanfdohipaeh afy ehatepial Quehlas
static m xer can be the same as the first without nodification

. 3, SEP
2D02 WO 991 ReARSS™Pelyglepipsiay eorpd the e thabissybitangiatly mrsevwdam&"%mqyi‘mumon
appar at us sghdilPpds$ thetel :thd Mdﬁxn&; the RIRA&H/ iR Sbs¥eR corl)aTRe ﬁ)tps}ﬁ:etrﬁﬁtbﬁalQif'llIAf
parts water to i part oi ynanmi c mX|n aratus is vented to all
air to escapreferghiy kaveino| nrwgnun/efoapptdmmwewﬁmwgen yhe arpe of Fejtpct a@@@emmeu ng
filling are, se and 30.3 cc/sec water phase. Once the
appar at us seEStéZtagaﬁEng}eL BQ'& tation is begun in the dynamc mxer, with
the inpeller turas ngdxaxtedBGﬁ) aRﬂWbmnd the distihutian | membes dj‘engurpreﬂentamvatt@nothe
about 30 cc/bse% he f} w r.at ‘g E/ater%?p se is the st ead X ional
i ncreased t 58PS P! ¢ “'Sf’bf°r e’?}c?"g s 8vsin ein 3% c?)'@?'l'scﬁcf’gr §1§0Lft° YenkpRe
and the oitelBmageof ma¢dIAt B dne ehdddiaRAt inVoldinR 2 @mbafatiery 6f tha distriBRtiOHE rie@berof
about 3 min, The recirculation rate is steadily increased to about |50

cc/sec duri Peeintsad pret hsorbenrangirsiaiso the abprbers epticlss €ar employ agaytidaysy afspebent
dynam c Zongor@'lgnf?% fofi &@B%o?et a g&‘ §on?£h dne RRAHE cﬁst%bﬂ%h &SP the

whi ch represents e tota pressuré drop o the system Pol yneri zati on
of H1PE present invention can be used in combination with one or more addmonal separate core layers

comprising other absorbent structures or materials. These other absorbent structures or

materials, for example, can include air-laid or wet-laid webs of wood pulp or other cellulosic



The HPE flowing fromthe static mxer at this point is collected in

round pol yethyl ene tub, 40 in. (102 cn) in dianeter and 12.5 i h X $E 82&(}3)
hi gh, with renovabl e sides, much |ike a springformpan used in cooking
cakes. A pW®99/4789 pol yet hyl ene insert 12.5 in (31.8 cm in drcmsoenodas its
base is firmy affixed to the center of jfhe base and is 12.5 in (31.8 cm
hi gh. The HI PE-containing tubs are kept 1n a roomnaintained at 65 C for 18
hours to bring about polynerization and formthe foam C) Foam Washi ne and
Dewat er i ng;pIRe T‘Fll‘:'geedilhéﬁlagﬁrtge‘ﬂ@mdcﬁjrésec?ﬁ\éﬁg cBﬁPmetfgﬁnsc gLl Q%o}ﬂéh foaliwgr drgm at
this point has residual water phase (contalnlng di ssolgve emul sitiers,

el ect r ol ytspongenusdfilt v liquid iacesitiorddistriputioni gonipoatnty juchlrothoss8lighsed med.S.
(58-62X) t f r ed nononers. The foamis sliced with a

shar p rem%?eg}ég{)%%:‘g]gg?gtpé%%aﬁﬁ & Sheets which are 0.2 inches (5.2 mm in
thi ckness. These méfertd embeditneenestily & cfurklert Rpamigar €6 theOvariolls absdeehesordf 2

porous nip,rolls i pped t h vacuum whi ch gradual | y reduce t r esi dual
vat er phaseée"tﬂaﬁt s B@P%Tﬁﬁ ShETY EOTE SORPTiSS A ABRISIEPR) axeﬁ@nkmrwﬁ thft crpish
pol yner i zegsigpbahé MearePo ridnhge MOiriial rédm@h@gﬁsﬁ &ﬁ@d.kzh%ﬁhanq%woaﬁpﬁ% th a

1.5% Cadl 2 solution at 60C., are squeezed in a series of porous nip roI S
equi pped wnaterial aEthgprasentanvgaties) I@M@@ne@m@mly@q thg lfont anﬁ)baCkl'ﬁethl@"lon

cont ent of d after
t he final l?ﬁtepgcétwgdnfvh Ic neé@gglu ?‘ %d‘%féﬂ‘i 3‘9?"53.'6%‘9’8%%T°9¢[?3{h§§§%i§

t hen dri ecthstmcesmrag@ fayeibin umsnﬂ:6nddom I‘aSposSUDD habdveytha gcthmelayetr Revithah skumed

cont ent SEP 2002 99/ 47089, -39 PCT/ 99/.00403,.t o about 9:17 % by
wei ght of %ﬁvﬁ&“w@a el earer) 2y Ph‘f‘s°°BE9Fﬁn?"l? 8“1”8%‘% 1o é“%“r’é"} é'ﬁﬁ

dr apeabl e.stdrxgerabberbeént Rieatai(@f themmakt Hai Ml toRYidre heFRAM ffdnd MeadidhiMBioAlayell PE
Preparati on Anhydrous cal cium chloride (36.32 kg) and potassium persul fate
(1 89 g) °JF%‘°EH‘!¥SB?‘U€‘B°|WCST*SeI‘Ptgé?‘é!tyo?"d\/\ﬁ‘%F‘“e Yhihs dreerption eresrigesuel e
phase streamibRioRndt&ehl The fro8RiR kb BLUEd eme&smui@fmﬁ, W Crbth ?egwnF%ﬁmm the

emul sion. To a nononer conbination conprising distilled divinylbenzene

(42. 4% di wvmgfpmedeeh@waﬁdnshsswemmbyb agquisitionagi¢R@L0ively dryandtreagly Hendyither
acrylate ( d i ol dj. i d r.ol
nonool eat lfbZtlaq(gl S|lﬁugdp I@gg%%g "?ﬁ"ﬂ!é'ﬁ%%% %lg?efceétﬁt%? ggmﬁfﬁgﬁgf ?he &rgéc I(;ge e
(80g), andrelhiinely dry fbﬁ&et(eﬂﬂmgpnealtﬁhe d| gI ycer ol rmnool eate enul si f| er
(Gindsted Products rabra coppr.i ses approxi.mat el %

di gi ycer ol rmno%lﬁgrgte OYS@/opﬁeSﬂ'é ed'? eé'F S{TPWB?F(SZ?QWE%'C 2%, B eé%i %H'a 15%
ot her pol yigkkshed®R agsteeaensiveand havedenBtinandumidai dimwiions gmtamlyfmgerahamaml on
val ue of approxi rTE’Fer 2.7 dynelcm and has an oillwater criti

aggr egat i off ROIRERS PLEOFHP- oFhepRshest Bt omped ity W%Peﬂf“ﬁ’%?edrﬁ“ﬂ‘%ckﬁhﬁ?‘éz
conbi nat i ofereby ma‘Trgl the &rlpﬁe lok theeagePo® ST He! &nﬁmgy SRS the mevgaéhme of i due
is formed and ure is wthdrawn a used as the oii phase in
a conti nuo?ﬁsewfdh%@m’f&ﬂ form ng a H PS enul sion. Separate streams of the
oi | phase (250) I 4 P ) ).

appar at us. Thoroﬁggop\éﬁée? 8 Ig ?W (s rr%&feeg{ gt %@g%ﬁrﬂxaﬁi{é@@tﬁ%%&é’eﬁg%%g
appar at us Futheg the tapshdsy 6lrmhqu|dfpeanqmsrpe:mmmg bquudsTdoeezpinlu pengteitd through its
conpri ses abou n a dia

of "about 1 Bickhesk Ayt orhges Bl o 2B pabragui flom s 8e Fings P niyefal'sP

having 21 piross foaslsarttllfed fens| apdrivedSplagibstilinay haigral fibdes (Sg., 8a6d optottdne
three pins_at each |l eyel disposed at an angle of 120 to each ot her vvlth

the next | fosss %YBWﬁ"EiﬁE%@e&js Rolyesigr ?rooqlxpgonxéﬁngﬁbeﬂqsém%m atign gtpaurploy o
separ at ed [y syRRetidTib&aChh &R \enibBdineit, msgheafmqs ﬁlaG%ieé(ﬁﬁ?&Bthic sl @ Y

fromthe central axis of the shaft to a |engt pi n |rrpeller
i s nount edisplateathe yweaneffsi skin fsineémendahncﬁhefatbsqrbem rveredwan?refembbi thy topsheet
appar at us i ns,_hay m.t he

oy ndr | carsty a4V foferBieRy SF g sty I Pkt B BB B lonithee

M xi ng appthisdail be done/vyt dd¢listingthad Bk RBleRerBy 8f the fibére bdfadeitimononden mosmlvxn in
the Figure, in co-pending U S. Patent applicatign Serlal ego 98I7 52‘10 (T.
A. DesMar aP%yd J##nseﬁleseﬁiaerﬁwgw the gonryperiniafien Kdd iparedt edPpyYARPRIERCE) |

adjustments can be made such it washes away easily upon wetting such as with urine, or,

preferably, such that it remains effective even upon repeated wettings, though possibly at



1 3 SAP 2002 WO 99/47089 PCT/1B99/00403 -40 The Waukesha punp in the
recircul ati on zone returns the mnor portion to the entry point df3t$&P @002
" and water phase flow streans to the dynanmic mxing zone. A spiral static

m xer i s nmowmobeshedownst ream from t he dynami ¢ mi xi ng appar at usp¢migIvoOviode
back pressure in the dynam c m xing appajatus and to provide inproved

i ncorporation of conponents into the HPS that is eventually formed. The
static m xer (TAH | ndustries Model 070-821 ), nodified by cutting off 2 4

i nches (6. | Qi . Q

0.5 inch (%dg ILSQ %U%tll B%HO%'Q% d?u@ﬂﬁg?&s Caﬁ mco'%gm?ef '&%E*he g'P é)(f:!hrg'% rast’tolron
appar at us satbelappliel thithd ﬁblers/\gdshaﬁnrlthepmsqauamf afat die vp&bansefomtedalrr thieicaseadf 4
parts wate art oil, _The dynam c m Xi aratus is vented tqg allow
D o oso et IofE sperfired G e SR Sedity O BREreh Sorpated BReTRrE Qe | mo
filling ar@rheSM@heeMmObl tdthd Sarfaddthf thdfilne Sh&eBriiiion! ARBRASEvelyOIEAbihA RN
apparatus set-up is filled, agitation is begun in the dynaFnic mxer, wth

the i npel | 89mROsKSsioh fothmonwensnim flms maydiereest ard fon thechydeaphiliciay adjuspragris thef
about 8 CC“%&EHVCT&])?IOEA Mol b@f llﬂs% Ve a% dﬂ??ﬁﬁ" ferted H) Ehe%lttﬂatg ﬂsés@&gﬁased

to arate 45.4 cc/ sec over rrepe ) Bout
phase f| owlengthepdlgpromdenee fibére haﬁmgl gsedengvesf abdui rrbS,pemqhods deratbsutyp8 Hiln.

The recirculation rate i ncr bout 45 cc/ c during the
acter t1 meompRae Mt G bl ARPhieY e R ARty BERY s, s e Bl

static m Xeﬂ’tﬁp!@-tengthlfﬂneﬁ(’)lré\fbrsl ) tﬁbﬁuﬁibe?s Ravitigl a (cAthkéiaat, leadhiabbut e Prame@iee t he
total pressure drop of the system B) Polynerization of H PS The HI PE

fl ow ng frd¥hehe static mixer at this point is collected in a round

I?Oi ypropyl ene t tRere hte 4 ﬁhm}{eil%f ﬁlmlufh&urqjdgat@@{nﬁ{ueﬁﬂﬁlcﬁ can béluded Wmﬁmfaéf'ﬂnrg lfhe

h a concentric insert nmade of Cel con The insert is 5in ( T

cm) in di afepskeet Qalt For gxample thertepshect $1 jcan Qe wovesronmevel). sprbendedcarded, qreir; and
is 6.75 inpk. 1% &?i)ed hb,%.hﬁeﬁb%ax@k&’%nﬁ%'érﬁa W %Qnéepqy}eﬁ{e&sk&m khdW r&%@
mai nt ai ned at 65 1

urs to brin I Zat on and Formthe
foam C) Fekiled/asthe fabrianart. DEveitrablynthe T¢peh®u 6la¢1asHt Wélghb&mn abonte Hptpedofitr 25m

the curing tubs.  The foam at thi.s nt h esi dual ter. ph

(cont ai i ndraass 98e o M BuRAL el et 4P Job5F B R0 croms,

i nitiator) cediimeter 70 tH20midhimedifedtibn3 @9 atwteteﬁaleghien@th dTCHt Yeuey aboes EBaERErS .
The foamis s]Jiced with a sharp recggrocatlng saw bl ade into sheets which
are 0.185 |°F|‘E‘r'f§§e’(’h‘h?°5?ﬁ§m? ine fifegt These sheets are then subjected to

conpressi on i N avisiRfit Bretérred tB RaRUStopintet'ad teSmaAEHH] BEAEst el Wea¥es SIAN iR in6h
gradual |y reduce the residual water phase content of the foamto about 3

tinmes (3X) tessssane]lyisconemplated that g suitablecapsorhens corg configuratigncopldibg psediwighout

sheets are ti% dhe&tCHAL émlahﬁﬁlué@ B&u@ble résuTts 36h %QngWPc R4 4bkiency aL wéﬂCIJ !
8991 00403 1. 5 Yo CaCl 2 sol ution at C., are squeezed in a series of por ous

niprolls @qnplppy;d\ manyfacturing and matenal cost savings. For example, the body-side surface of

the absorbent core itself could be made of liquid pervious, soft, compliant, non-irritating

) materials that substitute for a separate topsheet. Such an absorbent core would only need to be

used in combination with a backsheet to provide for comfort and absorbency in an absorbent
article.

The backsheet 62 is impervious to liquids and is preferably manufactured from a thin
plastic film, although other flexible liquid impervious materials may also be used. The
backsheet 62 prevents the exudates absorbed and contained in the absorbent core 10 from
wetting articles which contact the diaper 60 such as bed sheets and undergarments. Preferably,
the backsheet 62 is polyethylene film having a thickness from about 0.012 mm (0.5 mil) to about
0.051 centimeters (2.0 mils), although other flexible, liquid impervious materials can be used.

As used herein, the term "flexible" refers to materials which are compliant and which will

readily conform to the general shape and contours of the wearer's body.



vacuumto a water phase content of about 2X. The Cad 2 content of the f oam
is between 3 and 5 % The foamrenmins conpressed after the final &l&EPaﬂﬂﬁi
t hi ckness of about 0.031 in. (0.079 cn). The foamis then dried in air for
about 16 hW %9/4788h dryi ng reduces the noisture content to &#CAVBIYOUE3 % by
wei ght of polynerized material. At this _point, the foamsheets are very
drapeable. Exanples 4 and 5 Pr~aration of Distribution Foans froma H DE Y
.~ A) HLPE Preparation Anhydrous cal cium chloride (22.73 kg) and potassium
persul fate (284 Qhidbié &yéﬁﬁkﬁ’eeﬁln{ B méufdchr&d 6y MondRlP hemn!f‘ul Tolio Qa}ﬁoqaﬁgt he
wat er phase streamto Be used in a continuous “process ormn

enul si on. rTasketedriprtbertradecasfvimboi 8020c dip backihegt 67 mpmfd:rbldmmhas(dcl@d&b’anatte

di | b d 57. 5% et 4 th ¥
G e 0 S B0 PR S S B0 P
enmul sifi erpe(r#i&ﬁhgg\)a,podl tbadsl:aw fed ey sobBitiordl 28 Wbii6 ¥lill preve@ing oxB8@ds, fréand

Ti nuvin 765 g The dj gl ycerol —nonool eate emulsifier (Gin
Pr oduct s PRFIEE UFED S BRI ki oSBT REEKIER (ot 5 R ereaphable

monool eat &ut dub¥uRidIgTimPe@ons & R{uidRIPESI&Irsble RYeaRi MsrbedBriciks %0 Ot her
pol ygl ycerol esters, inparts a mninumoil/water interfacial tension value

of approxi mat el Yhexsize ofythe backshert 63ds distatesi by thatsize of the sbserbens ggree2faaridothe
concent rate&?& %pg\a/gg&go és‘gz%t%clyh? 8 r\é\feghctl A\tnnglmgilltXIt gbacuﬁl &O@I%]ﬁltld dOf

materials 1s a e ovel VI Si e resrdué 1's Tormed and
all of t hehonrgldseHskape exiehding rbawmdahdahssﬂadntasuret 28a alihimphadigtanca ofl aclBikt laboiuUS
process faor formn a Hl PS i_on te rems e oil phase

(250) and \A{tafeé‘f'"]ﬁ St fdops %"ey iéée?‘g’aﬂ @0 haid ﬁﬁ H&Eéﬂﬁ%ﬁda‘fq%m"e

Thor ough ndiagengeriphe he conbl ned streans in the dynam C mXxing apparatus is }

achi eved by neans o inmpeller. The pin inpeller conprises a
cylindrical shafke 'SPSIEE}OQR a“3]’6““5 bagksheet 62 AtstIRIng tagetherinaanytsuitablst mamsut A, 9

cm The shatd hé}@ilndﬁ'ne Qer‘hp%mgﬂcl" Qicgﬁ’lpas%esr &M‘ﬁglﬂﬁ}’dng g.'h\?ﬁéby 'tHlStoﬁs'ﬂget B1 l@g\ﬁec'ﬂ?\” ng

34 pins, each of the thrée pins at each |evel disposed at an angle
to each otinged toithé b@ﬁ@hm@ by aéfixiog wire mpslpetsébl directB0tat thei basksheétgéaanidng

ovel vt ofRBllad G SlneRBOHAEhY et And ey RGN LAk B 4 ARG o

0.5 cm ex ng out vvar e cen XI S0 ngt h
of 2.3 cmtofisheetpbIntd m]m'hieélatel siemben tvetdch in axm aOafPiRed TO 82 badkshdet~62-, 1PaZ002

PCT/ | B99/ 0040 dric sl eev h f he dyna

Zppar at us, PRRTEeY FCORER e st G piibe oasRenes s PSR irtsthih b iher e
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Elastic members 69 are disposed adjacent the periphery of the diaper 60, preferably
along each longitudinal edge 64, so that the elastic members tend to draw and hold the diaper 60
against the legs of the wearer. Additionally, elastic members 67 can be disposed adjacent either
or both of the waistband regions 63 of the diaper 60 to provide a waistband as well as or rather
than leg cuffs. For example, a suitable waistband is disclosed in U.S. Patent 4,515,595 (Kievit

et al.), issued May 7, 1985, which is incorporated by reference. In addition, a method and
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f oam sheet s When visddyas i ab&tbdne core i adispbiabRdiaber 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
acquisition strip 52 to topsheet 61 may enhance the liquid communication by providing
interfacial bonding and preventing topsheet separation from impeding liquid flow. A
distribution material 51 of the present invention moves liquid in the x and y dimensions of the
core 28 and is subsequently desorbed by the liquid storage component, shown generally as 10.
While components 52 and 51 are shown generally as being rectilinear and of equal size, other
shapes and size relationships may be utilized. As shown, the generally rectilinear components

have a width 53 corresponding to a suitable width for the crotch area 66 of a disposable diaper.
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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.

Figure 2a depicts a blown-apart view of absorbent core 28 having two separated
elements 20 and 30, each of which consists of a storage absorbent member that will desorb
distribution material 51. 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. In an alternative design where the
absorbent core comprises separate liquid storage elements (similar to elements 20 and 30 in
Figure 1 and Figure 2a), the distribution layer may be positioned below both the acquisition
layer(s) and the storage elements. That is, referring to Figure 1, distribution material 51 would
be located below acquisition material 52 and storage elements 20 and 30.

Alternatively, storage element 10 may be a unitary layer(s) (i.e., where the dashed lines
70 in Figure 1 indicate that storage component 10 is included in the liquid discharge region of
the article) of storage material. Such an embodiment of an absorbent core 28 is depicted in
Figure 2b.

In one embodiment, aquisition 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 comprising a layer of modified cellulosic fibers,
e.g., stiffened curled cellulosic fibers, and optionally up to about 10% by weight of this liquid
acquisition/distribution layer of polymeric gelling agent. The modified cellulosic fibers used in

the liquid acquisition layer 52 of such a preferred absorbent article are preferably wood pulp
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positioned between the (upper) liquid-handling and (lower) higher suction storage layer and is in
liquid communication therewith.

As referred to herein, "disposable" absorbent articles are those which are intended to be
discarded after a singie 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 or
all of the absorbent article may be recycled, reused, or composted). As used herein, the term
"diaper" refers to a garment generally worn by infants and incontinent persons that is worn about
the lower torso of the wearer. It should be understood, however, that the present invention is
also applicable 10 other absorbent articles such as incontinent briefs, incontinent pads, training
pants, diaper inserts, catamenial pads, sanitary napkins, tampons, bandages, facial tissues, paper
towels, and the like,

In addition to beneficial liquid handling properties, the preferred absorbent foam
materials of the present invention provide good aesthetics due to their soft, resilient structure
and physical integrity. In sheet form, these absorbent foams can also be relatively easy to
configure for use in a variety of absorbent articles. In contrast to fibrous absorbent components,
these absorbent foams remain largely unchanged in overall appearance and structure during use,
i.e. density, shape, etc. The thickness of these foams will vary according to the aqueous liquid
present in the foam. That is, the foams will be relatively thicker when saturated and relatively
collapsed or thinner when dewatered by the contiguous storage layer. Since these absorbent
foams are not plasticized by aqueous liquids, their mechanical properties remain largely

unchanged when wet.



47 A) a ratio of capillary desorption height to capillary absorption height
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and the storage layer of the absorbent core. More particularly, the distribution layer of the core
is positioned so that it is effectively located to acquire discharged body liquid from the
acquisition layer and transport such liquid to other regions of the core. Thus the distribution
layer can span between the acquisition zone and some distal storage zone. The acquisition layer
would include the crotch area and, preferably for articles to be worn by males, also the region
where urination discharges occur in the front of the diaper. For a diaper, the front of the
absorbent articles means the portion of the absorbent article which is intended to be placed on
the front of the wearer. Additionally, for male wearers, it is desirable for the distribution layer
to extend to near the front waist area of the wearer to effectively acquire the relatively high
liquid load that occurs in the front of diapers for male wearers, and to compensate for directional
variations of the discharges. The corresponding absorbent article regions can vary depending
upon the design and fit of the absorbent article.

For diaper executions, the distribution layer of the core can be positioned relative to an
elongated topsheet and/or the storage layer such that the distribution layer is of sufficient length
to extend to areas corresponding at least to about 50%, preferably at least about 75%, of the
length of the topsheet and/or from about 50 to about 200% of the total length of the storage
layer(s). The distribution layer should have a width sufficient to acquire body liquids from the
acquisition layer. Generally, for diapers, the width of the distribution layer will be at least about
5 cm, preferably at least about 6 cm.

For purposes of determining such distribution layer positioning, the length of the

absorbent article will be taken as the normal longest longitudinal dimension of the elongated
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wearer and a reasonable area proximate to the genital area. In this instance both the liquid
distribution layer and the storage layer would be located toward the front of the article as
defined by the topsheet such that the distribution and storage layers would typically be found in
the front two-thirds of the article length.

The distribution foam layer can be of any desired shape consistent with comfortable fit
and the sizing limitations discussed above. These shapes include, for example, circular,
rectangular, trapezoidal or oblong, e.g., hourglass-shaped, dog-bone-shaped, half dog bone
shaped, oval or irregularly shaped. The distribution foam layer can be of similar shape or
differing shape than the storage layer. The storage layer of the preferred absorbent core
configuration can also be of any desired shape consistent with comfortable fit including, for
example, circular, rectangular, trapezoidal or oblong, e.g., hourglass-shaped, dog-bone-shaped,
half dog bone shaped, oval or irregularly shaped. (The storage layer need not be physically
separated from the distribution layer or completely unattached from the distribution layer.)

Multi-layer absorbent cores can also be made according to copending U.S. Application
Serial No. 08/521,556, filed Aug. 30, 1995 by G. D. LaVon, et al. (herein incorporated by

reference), where one or more layers comprise a distribution material of the present invention.

V. Test Methods

The following is a detailed description of the various methods used to characterize the

distribution materials of the present invention. It will be recognized that with respect to test
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equilibrium is reached, typically 16-24 hours. During this procedure, the sample and reservoir
should be shielded, for example by using a glass cylinder and aluminum foil. to prevent water
loss due to evaporation. The sample is then quickly removed and placed on a non-absorbent
surface where it is cut into 2.5 cm segments after discarding the portion of the sample that was
immersed in the reservoir. Each piece is weighed, washed with water, dried and then reweighed.
The absorbent capacity is calculated for each piece.

A capillary desorption isotherm curve is generated by plotting the absorbent capacity of
each segment as a function of height. The curve is a plot of the absorbent capacity of each
segment as a function of height that the test liquid desorbed, using the distance from the top of
the water reservoir to the midpoint of each segment for the height 4. The capillary desorption

, ) pressure is taken as the height of the material that has an absorbent capacity one-half of the

foam’s free absorbent capacity.

D. Free Absorbent Capacity (FAC)

Free absorbent capacity can be quantified by measuring the amount synthetic urine
absorbed in a test sample which has been saturated with synthetic urine. The foam samples and
Jayco synthetic urine are equilibrated to a temperature of 31°C. Measurements are performed at
ambient temperature.

A test sample sheet is saturated to its free absorbent capacity by soaking in a bath of
Jayco synthetic urine. After 3 minutes, a cylinder having a 1 in2 (6.5 cm2) circular surface area
is cut out of the saturated, expanded sheet with a sharp circular die. The cylindrical sample is
soaked in synthetic urine at 31°C for a further 3 minutes. The sample is then removed from the

) synthetic urine and is placed on a digital balance. Any balance fitted with a weighing pan
having an area larger than that of the sample and with a resolution of 1 milligram or less can be
employed. Examples of such balances are the Mettler PM 480 and Mettler PC 440 (Mettler
Instrument Corp; Hightstown NJ).

After determining the weight of the wet sample (Ww), it is placed between 2 fine plastic
mesh screens on top of 4 disposable paper towels. The sample is squeezed 3 times by firmly
rolling a plastic roller over the top screen. The sample is then removed, soaked in distilled water
for approximately 2 minutes, and squeezed between mesh screens as before. It is then placed
between 8 layers of disposable paper towels (4 on each side) and pressed with 20,000 Ibs. of
force in a Carver Laboratory Press. The sample is then removed from the paper towels, dried in

an oven at 82°C for 20 minutes, and its dry weight recorded (Wd).
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obtaining this value is the VWC at 0 cm described supra.

E. Capillarv Collapse Pressure

Capillary Collapse Pressure (CCP) is the height (e.g., in cm) at which the vertically
hung sample of test material collapses to 50% of its original dimensions due to capillary
pressure. This may be obtained using the VWC method described above. The’CCP may also be
measured as the point at which the foam has 50% of its capacity in the CAH test supra. These
techniques are interchangeable. Another means for determining the CCP is to measure the Yield
Stress as described infra. The yield stress (YS) is related to the CCP by the following empirical
equation: CCP =28.2 x YS + 1.5 when YS is measured in unit of pounds per square inch. Thus,
for example, a foam having a YS = 1.1 psi will have a projected CCP of 32.5 cm, which
correlates with the measured value. Other techniques may be more convenient and still be

suitable for measuring this parameter on the materials of the present invention.

F. Yield Stress

Yield stress is measured on pieces of foam stamped into cylindrical pieces 2.5 cm in
diameter and 3-7 mm in thickness. Yield stress is determined from a stress-strain experiment
performed on a Rheometrics RSA-II Dynamic Mechanical Analyzer. The experiment is
performed at 31°C (the test sample being equilibrated at this temperature for at least 5 minutes)
and at a constant strain rate of 0.1%/second for 600 seconds in compression and 600 seconds in
expansion. The instrument records and displays the stress applied to the sample to effect this
strain. The yield stress is calculated from the line fit of the initial linear elastic portion of the
stress-strain curve intersecting with a line fit of the intermediate plateau region of the stress-

strain curve. The stress of the line fit intersection is the yield stress of the sample.

VL Representative Examples

These examples illustrate the specific preparation of collapsed HIPE foams according
the present invention. Physical properties of the prepared foams are summarized in Table |
below. In addition, absorption and desorption curves for these foams are shown graphically in
Figures 5a and 5b. (The curves are normalized by dividing a foam's capillary absorption and
desorption pressures at a given height by the foam's free absorbent capacity (i.e., capacity at 0

cm).) As can be seen from the data in Table 1 and the graph of Figures 5a and Sb, each of the
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HIPEs are prepared as described generally in the Examples section of U.S. Patent No.
5,563,179, supra. Generally, this process comprises appropriate mixing of an aqueous phase
containing selected salts with an oil phase containing selected monomers and emulsifiers. The
aqueous phase typically contains an initiator such as potassium persulfate and inorganic sait
such as calcium chloride. The oil phase typically contains a blend of monomers such as 2-
ethylhexylacrylate and crosslinking monomers such as divinyl benzene (which contains ethyl

'{ ) styrene as an impurity) and 1.6-hexanedioldiacrylate. Adjuvants such as antioxidants,
opacifying agents, pigments, dyes. fillers. and other generally unreactive chémicals. can also be
added to either phase.

The separate streams of the oil phase and water phase (typically heated to between about
30° and about 90°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 ratio of
the aqueous phase and the oil phase, referred to as the "water-to-oil ratio", or W:O, is used to
control the density of the ultimate foam produced. A detailed description of the apparatus and
the procedures for establishing the initial HIPE formation is described in more detail in the
Examples section of U.S. Patent No. 5,563,179, supra.

Once the apparatus set-up is filled, agitation is begun in the dynamic mixer, with the

) impeller turning at a specified RPM. The flow rate of the water phase is then steadily increased
to a rate of 44.1 cc/sec in a time period of about 30 sec. and the oil phase flow rate is reduced to
1.25 g/sec over a time period of about 1 min. The back pressure created by the dynamic and
static mixers at this point is typically between about 3 and about 8 PSI (about 21 to about 535
kPa). The impeller speed is then adjusted to the desired RPM over a period of 120 sec. The

system back pressure responds to this adjustment and remains constant thereafter.

B) Polymerization/Curing of HIPE

The HIPE from the static mixer is collected in a round polypropylene tub, 17 in. (43 cm)
in. diameter and 7.5 in. (10 cm) high, with a concentric insert made of Celcon plastic. The insert

is 5.0 in. (12.7 cm) in diameter at its base and 4.75 in. (12 cm) in diameter at its top and is 6.75
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) Foam Washing and Dewatering

The cured HIPE foam is removed from the tubs. The foam at this point contains
residual water phase (containing dissolved emulsifiers, electrolyte, initiator residues, and
initiator). The foam is sliced with a sharp reciprocating saw blade into sheets of desired
thickness. These sheets are then subjected to compression in a series of 2 porous nip rolls
equipped with vacuum which gradually reduces the residual water phase content of the foam to
about 2 times (2X) the weight of the polymerized monomers. At this point, the sheets are then
resaturated with a 4% 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 2X. The CaCl, content of the foam is
between 2 and 10%.

The HIPE foam is then dried in air for about 16 hours or thermally dried continuously.

Such drying reduces the moisture content to about 4-20% by weight of polymerized material.

Example 1
Preparation of Distribution 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 (39% divinylbenzene
and 61% ethyl styrene) (2640 g), 2-ethylhexyl acrylate (4720 g), and hexanedioldiacrylate (640
g) is added a diglycerol monooleate emulsifier (480 g), ditallow dimethyl ammonium methyl
suflate (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.
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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 .03 mm, each pin 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 in co-pending U.S. Patent application Serial
No. 08/716,510 (T. A. DesMarais), filed September 17, 1996 (herein incorporated by reference).
The Waukesha pump in the recirculation zone returns the minor portion to the entry point of the
oil and water phase flow streams to the dynamic mixing zone.

A spiral static mixer is mounted downstream from the dynamic mixing apparatus to
provide back pressure in the dynamic mixing apparatus and to provide improved incorporation
of components into the HIPE that is eventually formed. The static mixer (TAH Industries Model
100-812) has 12 elements with a | inch (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 | inch (2.5 cm) pipe, 12 element mixer
) {McMaster-Carr 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 1 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 850 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 2.52 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



109%Z&' () - S#109%&Z&' () - 3&$P310%Z&' () -9Z10%Z& () - 10%Z& ()-$109%Z& () -
1000 . aB771 "10%Z& ()- !'f$109%F& ()- fP10%& ()- "10%Z& ()- @ 100/%&'5éa 2002
10%& ()-Q dE:/ 10z 10Z/"10%Z& ()- .10%Z& ()- 1
,, S109Z& (WO 2947089 () - F% 10%Z& () -3 #10%Z& ()-OxY:/ 10Z PCT/1B99/00403
MO%& ()-f G 10U& () -#310U& () - 3UB10%%&¢() - ~ YI0%&' () - 310%& () -
10Zr.j!'}aB:/
10Z@! 3" 10%<& () - @" 109%<& ()-m0%& ()- @0%& ()-!'V(10%<I<& ()-Vy, 3Z"10%&
()-3}7aB:/ 1918?—@%‘8&(13(2) 'wlﬁcH-r‘gpregeiliQ%eﬁoé&pkgsuFe(&Qp/ﬁi&hé dystem. The Waukesha pump
10%<& () -L$mMO%<&' () - 109%<& (
10Zf 510% &' {r)eewabf&&*e@ )@@m@s& 3 y@@cr%e&rqujanpnmef bPut. 75 GoER () -
10Z! #109%&' () SY310%&' g} 10< 10< 10< :10%<& ()-810%& ()-6109%<& () 3(}[<b@
10Z10%P& () - olymerization of HIPE
10988& () -y! ty&lO%&' ()-'"py&l0O%& ()-LGLO%& ()- #10%&' ()-S" +WX9b@ 10Z

he 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 bring about

polymerization and form the foam.

O) 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 55-65 times (55-65X) the weight of polymerized monomers. The foam is sliced
with a sharp reciprocating saw blade into sheets which are 0.2 inches (5.1 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 3 times
(3X) the weight of the polymerized material. At this point, the sheets are then resaturated with a
4% 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 1.5-2X. The CaCl; content of the foam is between 6 and 10
%.

The foam remains compressed after the final nip at a thickness of about 0.027 in. (0.069
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.

Example 2
Preparation of Distribution 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.
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To a monomer combination comprising distilled divinylbenzene (42.4% divinylbenzene
and 37.6% ethyl styrene) (2640 g), 2-ethylhexyl acrylate (4400 g), and hexanedioldiacrylate
(960 g) is added a diglycerol monooleate emulsifier (640 g), ditallow dimethyl ammonium
methyl suflate (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 (75°-77°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 .03 mm, each pin 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 in co-pending U.S. Patent application Serial
No. 08/716,510 (T. A. DesMarais), filed September 17, 1996 (herein incorporated by reference).
The Waukesha pump in the recirculation zone returns the minor portion to the entry point of the
oil and water phase flow streams to the dynamic mixing zone.

A spiral static mixer is mounted downstream from the dynamic mixing apparatus to
provide back pressure in the dynamic mixing apparatus and to provide improved incorporation
of components into the HIPE that is eventually formed. The static mixer (TAH Industries
Model 101-212) normally has 12 elements with a 1.5 inch (3.8 cm) outside diameter, but 7
inches (17.8 cm) were removed to fit in the equipment space. 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 the same as the first without modification.
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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 800 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 | min., and the oil phase flow rate is reduced to 2.52 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

4.2 PSI (29 kPa), which represents the total pressure drop of the system.
B) Polvmerization 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 bring about

polymerization and form the foam.

O) 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 58-62 times (58-62X) the weight of polymerized monomers. The foam is sliced
with a sharp reciprocating saw blade into sheets which are 0.2 inches (5.1 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 2X. The CaCly content of the foam is between 3 and
6 %.

The foam remains compressed after the final nip at a thickness of about 0.047 in. (0.071

cm). The foam is then dried in air for about 16 hours. Such drying reduces the moisture content
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Example 3

Preparation of Distribution Foam from a HIPE

A) HIPE Preparation

Anhydrous calcium chloride (36.32 kg) and potassium persuifate (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 hexanedioldiacryiate
(960 g) is added a diglycerol monooleate emulsifier (640 g). ditallow dimethyl ammonium
methyl suflate (80g), and Tinuvin 765 (40 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 (75°-77°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 21.6 cm in length with a diameter of about 1.9 cm. The shaft holds 6 rows of pins, one
level with 3 rows having 21 pins and another level with 3 rows having 21 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 .03 mm, each having a diameter of
0.5 cm extending outwardly from the central axis of the shaft to a length of 1.4 cm. The pin
impeller is mounted in a cylindrical sleeve which forms the dynamic mixing apparatus, and the
pins have a clearance of 3 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 in co-pending U.S. Patent application Serial

No. 08/716,510 (T. A. DesMarais), filed September 17, 1996 (herein incorporated by reference).
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A spiral static mixer is mounted downstream from the dynamic mixing apparatus to
provide back pressure in the dynamic mixing apparatus and to provide improved incorporation
of components into the HIPE that is eventually formed. The static mixer (TAH Industries Model
070-821), modified by cutting off 2.4 inches (6.1 cm) of its original length) is 14 inches (35.6
cm) long with a 0.5 inch (1.3 cm) outside diameter.

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 1.89
g/sec oil phase and 7.56 cc/sec water phase.

Once the apparatus set-up is filled, agitation is begun in the dynamic mixer, with the
impeller turning at 1000 RPM and recirculation is begun at a rate of about 8 cc/sec. The flow
rate of the water phase is then steadily increased to a rate of 45.4 cc/sec over a time period of
about | min., and the oil phase flow rate is reduced to .6 g/sec over a time period of about 3 min.
The recirculation rate is steadily increased to about 45 cc/sec during the latter time period. The
back pressure created by the dynamic zone and static mixers at this point is about 2.9 PSI (20

kPa), which represents the total pressure drop of the system.

B) Polymerization of HIPE

The HIPE flowing from the static mixer at this point is collected in a round
polypropylene tub, 17 in. (43 ¢m) in diameter and 7.5 in (10 cm) high, with a concentric insert
made of Celcon® plastic. The insert is 5 in (12.7 cm) in diameter at its base and 4.75 in (12 cm)
in diameter at its top and is 6.75 in (17.1 cm) high. The HIPE-containing tubs are kept in a room

maintained at 65° C for 18 hours to bring about polymerization and form the foam.

O 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 70-80 times (70-80X) 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 rolis equipped with
vacuum which gradually reduce the residual water phase content of the foam to about 3 times

(3X) the weight of the polymerized material. At this point, the sheets are then resaturated with a
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vacuum to a water phase content of about 2X. The CaCly content of the foam is between 3 and
5 %.

The foam remains compressed after the final nip at a thickness of about 0.031 in. (0.079
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.

Examples 4 and 5

Preparation of Distribution Foams from a HIPE

A) HIPE Preparation

Anhydrous calcium chloride (22.73 kg) and potassium persulfate (284 g) are dissolved
in 567 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 divinylbenzene (42.5% divinylbenzene and
57.5% ethyl styrene) (2464 g), 2-ethylhexyl acrylate (5056 g), and hexanedioldiacrylate (640 g)
is added a diglycerol monooleate emulsifier (480 g), ditallow dimethyl ammonium methyl
suflate (80g), and Tinuvin 765 (20 g). The diglycerol monooleate emulsifier (Grindsted
Products; Brabrand, Denmark) comprises approximately 81% digiycerol monooleate, 1% other
diglycerol monoesters, 3% polyols, and 15% other polyglycerol esters, imparts a minimum
oil/water interfacial tension value of approximately 2.7 dyne/cm and has an oil/water critical
aggregation concentration of approximately 2.8 wi%. After mixing, this combination of
materials is allowed to settle overnight. No visible residue is formed and all of the mixture is
withdrawn and used as the oil phase in a continuous process for forming a HIPE emulsion.

Separate streams of the oil phase (25°C) and water phase (53°-55°C) are fed to a
dynamic mixing apparatus. Thorough mixing of the combined streams in the dynamic mixing
apparatus is achieved by means of a pin impeller. The pin impeller comprises a cylindrical shaft
of about 36.5 cm in length with a diameter of about 2.9 cm. The shaft holds 6 rows of pins, 3
rows 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 .03 mm, each pin 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
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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 in co-pending U.S. Patent application Serial
No. 08/716,510 (T. A. DesMarais), filed September 17, 1996 (herein incorporated by reference).
The Waukesha pump in the recirculation zone returns the minor portion to the entry point of the
oil and water phase flow streams to the dynamic mixing zone. ]

A spiral static mixer is mounted downstream from the dynamic mixing apparatus to
provide back pressure in the dynamic mixing apparatus and to provide improved incorporation
of components into the HIPE that is eventually formed. The static mixer (TAH Industries Model
100-812) has 12 elements with a 1 inch (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 inch (2.5 c¢m) pipe, 12 element mixer
(McMaster-Carr 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 1 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 S00 RPM (for the foam of Example 4) 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 2.52 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 4.0 PSI (27.6 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. The foam of Example 5 is prepared in the same manner, except by increasing
the impeller RPM to 600, at which point the back pressure created by the dynamic zone and the
static mixers is about 4.3 PSI (29.7 kPa). The steps that follow are performed on the HIPEs of
Examples 4 and 5.

B) Polymerization of HIPE
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tub, 40 in. (102 cm) in diameter and 12.5 in (31.8cm) hlgh with removable sides, much like a

springform pan used in cooking cakes. A pipe-like polyethylene insert 12.5 in (31.8cm) in
diameter at its base is firmly affixed to the center of the base and is 12.5 in {31.8cm) high. The
HIPE-containing tubs are kept in a room maintained at 65 °C. for 18 hours to bring about

polymerization and form the foam.

6] 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 emuisifiers, electrolyte, initiator residues, and
initiator) about 55-65 times (55-65X) the weight of polymerized monomers. The foam is sliced
with a sharp reciprocating saw blade into sheets which are 0.2 inches (5.1 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 3 times
(3X) the weight of the polymerized material. At this point, the sheets are then resaturated with a
4% 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 1.5-2X. The CaCly content of the foam is between 6 and 10
%.

The foam remains compressed after the final nip at a thickness of about 0.027 in. (0.069
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.
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Example2 | 58 55 40 48 1.2 15 3.0
Example3 | 70 64 25 27 1.1 13 1.5
Example4 | 58 55 27 29 1.1 7 1.5
Example 5 | S8 56 27 33 1.2 8 1.5

*.

FAC = Free Absorbent Capacity, g aqueous liquid per g dry r;aterial;
VWC = Vertical Wicking Capacity, g aqueous liquid per g dry material;
CAH = Capillary Absorption Height;

CDH = Capillary Desorption Height.
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Claims

1. A material capable of distributing aqueous liquids, the material having:

(A) a ratio of capillary desorption height to capillary absorption height of not more
than about 1.8:1;

(B) a capillary desorption height of not more than about 50 cm;

(C) the ability to wick synthetic urine at 31°C to a height of 15 cm in not more than
about 25 minutes; and

(D) a vertical wicking capacity at 10 cm of at least about 10 g/g.

2. The material of claim 1 having a ratio of capillary desorption height to capillary
absorption height of not more than about 1.6:1.

3. The material of claim 2 having a ratio of capillary desorption height to capillary
absorption height of not more than about 1.4:1.

4, The material of claim 3 having a ratio of capillary desorption height to capillary
absorption height of not more than about 1.2:1.

5. The material of claim 4 having a ratio of capillary desorption height to capillary
absorption height of not more than about 1.1:1.

6. The material of claim 1 having a capillary desorption height of not more than
about 45 cm.

7. The material of claim 6 having a capillary desorption height of not more than
about 40 cm.

8. The material of claim 1 having a capillary absorption height of at least about 15
cm.
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9. The material of claim 1 having the ability to wick synthetic urine at 31°C to a
height of 15 cm in not more than about 20 minutes.

10. The material of claim 9 having the ability to wick synthetic urine at 31°C to a
height of 15 cm in not more than about 10 minutes.

11. The material of claim 1 having a vertical wicking capacity at 15 cm of at least

about 6 g/g.

12. The material of claim 11 having a vertical wicking capacity at 15 cm of at least

about 7 g/g.
13. The material of claim 1 having a free absorbent capacity of at least about 15 g/g.

14, The material of claim 1 having:
A) a ratio of capillary desorption height to capillary absorption height of not more
than about 1.6:1;
B) a capillary desorption height of not more than about 45 cm;
C) the ability to wick synthetic urine at 31°C to a height of 15 cm in not more than
about 20 minutes; and

D) a vertical wicking capacity at 15 cm of at least about 7 g/g.

15. An absorbent article comprising a topsheet, a backsheet and an absorbent core
positioned between the topsheet and the backsheet; wherein the absorbent core comprises the
material of claim 14.

16. An absorbent article comprising a topsheet, a backsheet and an absorbent core
positioned between the topsheet and the backsheet; wherein the absorbent core comprises the

material of claim 1.

17. A material capable of distributing aqueous liquids, the material having:
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A) a ratio of capillary desorption height to capillary absorption height of not more

than about 1.5:1;
B) a capillary desorption height of not more than about 40 cm;
C) the ability to wick synthetic urine at 31°C to a height of 15 cm in not more than
about 20 minutes; and
D) a vertical wicking capacity at 15 cm of at least about 9 g/g.

18. An absorbent article comprising a topsheet, a backsheet and an absorbent core
positioned between the topsheet and the backsheet; wherein the absorbent core comprises the
material of claim 17.

19. A material capable of distributing aqueous liquids, wherein the material is a
hydrophilic, flexible polymeric foam structure of interconnected open-cells having:
A)  aratio of capillary desorption height to capillary absorption height of not more
than about 1.8:1;
B) a capillary desorption height of not more than about 50 cm;
C) the ability to wick synthetic urine at 31°C to a height of 15 cm in not more than
about 25 minutes; and

D) a vertical wicking capacity at 15 cm of at least about 6 g/g.

20. The foam material of claim 19 having a ratio of capillary desorption height to
capillary absorption height of not more than about 1.6:1.

21. The foam material of claim 20 having a ratio of capillary desorption height to
capillary absorption height of not more than about 1.4:1.

22. The foam material of claim 21 having a ratio of capillary desorption height to
capillary absorption height of not more than about 1.2:1.

23. The foam material of claim 22 having a ratio of capillary desorption height to
capillary absorption height of not more than about 1.1:1.
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about 15 cm.

27. The foam material of claim 19 having the ability to wick synthetic urine at 31°C to
a height of 15 cm in not more than about 20 minutes.

28. The foam material of claim 27 having the ability to wick synthetic urine at 31°C to
a height of 15 cm in not more than about 10 minutes.

29. The foam material of claim 19 having a vertical wicking capacity at 15 cm of at
least about 6 g/g.

30. The foam material of claim 29 having a vertical wicking capacity at 15 cm of at
least about 7 g/g.

31. The foam material of claim 19 having a free absorbent capacity of at least about
15 g/g.

32. The foam material of claim 19 having:
A) a ratio of capillary desorption height to capillary absorption height of not more
than about 1.6:1;
B) a capillary desorption height of not more than about 45 cm;
C) the ability to wick synthetic urine at 31°C to a height of 15 cm in not more than
about 20 minutes; and
D) a vertical wicking capacity at 15 cm of at least about 7 g/g.
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about 25 minutes; and
D) a vertical wicking capacity at 15 cm of at least about 9 g/g.

38.  An absorbent article comprising a topsheet, a backsheet and an absorbent core
positioned between the topsheet and the backsheet; wherein the absorbent core comprises the
material of claim 37.



