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ABSORBENT S&%pg%gﬁﬁs COVPRI SI NG FLUI D STORAGE MEMBERS W TH | MPROVED ABI LI TY
TO DEWATER STRI BUTI ON MEMBERS 5 10 PCT/US98/05044
General field of the invention “The present invention relates to
absorbent articles which are primarily designed to receive and retain
bodi |y di scharges such as urine. Such articles are di sposabl e hygi ene
articles |like baby diapers, training pants, adult incontinence

articles and the like. 15 Background /
Prior art ABSORBENT STRUGHURBSRCQMBRISING FIEBD STORAGE MEMBERSWITHIMPROVED ABINSY FOL,

di schar ge PETREPTEN MEVBERS or feces such as di sposabl e diapers, tr€*%?ﬁg,
pants, adult incontinence articles are well known in the art, and
signifigcant effort has been spent against inproving 20 their performance.
The ability to provide better perform ng absorbent articles such as
di apers has been contingent on the ability to develop relatively thin
absorbent cores or structures that can acquire and store large quantities

of di scharged body fluids, in particular urine. 25 In this
regard, t he use of certain,absorbent polymers often referred to as
"hydrogels," "superabsorbents” or "hydrocolloid" or "hydrogel formn ng"

mat er i,al "~ has been partic : . for example, U S.
PatentlaS 699,.103. ( Har per ééﬂé i 8f it e 3, 1972, and U. S. Patent
3, 770, 731 ( HAkhrPresests inuentionerelates 1o ahsprpent jasicles Juhish caten Prigaarilyf
such absorduiindtPto/ reveivel &d fathincbodi dié es%@cﬁ@srﬂrﬁﬁ @Qt%ﬁra{?ﬁélés are

pol ymers' ) I N orbent ar devel opnent t hi nner
B o s ISBRsHbIS KYOIFne.RRiclEs, e, hARY S/pers. IriIa BBAS: BENE insaniocre
t ake advargricgies@ndithe likgi | ity of these hydrogel -forn ng absorbent polyners

to ) absorb | arge quantities of discharged body fluids, typically when
used i conbination with a fibrous matrix. See, for exarrple u. S.
Pat ent 4,673,402 35 (Wisman etBa¢karoundfPdogarte 16, 1987 and U.S. Patent

4, 935, 022 (L%E&Beﬁﬂumcles for recEififg HrdCretaining bitily ditharexCs i fadiahe | aver

core structures conp ng a
or feces such as d:sposable diapers, training pants, adult incontinence articles

are well known in the ar, and significant effort has been spent against improving

20 their performance. The ability to provide better performing absorbent articles
such as diapers has been contingent on the ability to develop relatively thin
absorbent cores or structures that can acquire and store large quantities of
discharged body fluids, in particular urine.

25 In this regard, the use of certain absorbent polymers often referred to as
"hydrogels,” “superabsorbents” or "hydrocolloid" or “hydrogel forming” material
has been particularly important. See, for example, U.S. Patent 3,699,103 (Harper
et al), issued June 13, 1972, and U.S. Patent 3,770,731 (Harmon), issued June
20, 1972, that disclose the use of such absorbent polymers (hereafter "hydrogel-

30 forming absorbent polymers") in absorbent articles. Indeed, the development of
thinner diapers has been the direct consequence of thinner absorbent cores that
take advantage of the ability of these hydrogel-forming absorbent polymers to
absorb large quantities of discharged body fluids, typically when used in
combination with a fibrous matrix. See, for example, U.S. Patent 4,673,402

35 (Weisman et al), issued June 16, 1987 and U.S. Patent 4,935,022 (Lash et al),
issued June 19, 1990, that disclose dual-layer core structures comprising a
fibrous matrix and hydrogel-forming absorbent polymers useful in fashioning thin,



fibrous matrix and hydrogel -form ng absorbent pol yners useful in fashioning
t hin, WD 99/ 45879 '
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conpact, no%g{ﬁ%"sw& apers. See also, U S. Patent 5,562,646 (2P RNt (iR

al .), |ssued OCct. 8, 1996 and U.S. Rgent 5,599,335 (Goldman et al.),
i ssued Feb. 4, 1997, both of which relate to absorbent cores
conpri sing regions of high concentrations of hydrogel -form ng pol yner,

wher e the potgmpact; combulkygdiaperss Sesoatsonkh8s Patesitd5,662 8o (Galtiman epak),

|1 { t f
o ooar L Msued Oct. 8, 1946 aﬁﬁ%fs Patbhit 5,508/9% @'&H%aﬁoet %gbiééﬁ{eé? Feb. 4,
absor bent ar 398?@ bethyraf gwhi ru%lﬁtﬁ é@ abﬁ%!'bﬁﬁfe ceres COmm’tﬁlWﬁgtpf!Soaﬁ] high

material s degbiv@shtiations NefoRydrobel- -
(H PES") has been | ‘m |2y r&g fbﬁm@ le't\éér%t tTHS"J' ?%45 (DesMa?%‘i S

et '01‘9@5'%‘!5’@3%&% 5,387,207 (Dyer et al .)
i ssued Feb. 7 1995, and U. S. Patent 5,560,222 (Desl\/arals et al.

| ssued July 22 4900 swion, o ermphi Yo 15 B8R iA@Y %%S%eeggeaiywﬁe

flui ds withiastthe primaryt componénkin abssibeet ianticle storagenstruttuses)dhesuse lof

teEIt PPIGZ 3 9‘;_“ ﬁ?@?}?gﬁtﬁém ﬁ\ate?%l@flé‘ayéﬁ ﬁ?ﬁpﬁ@ﬂ 1He§hal d&l{agg\%ater-m-éﬂ @%igggs .
on Sept elber bﬂPfig"adlasw@n idendifieds Sers 402 léﬁt ﬁaf@ﬂt 52600345 (DesMarais @t -

\L/JVtS h oat o sg g Noveritsr 9, 192l SOP%n%mmOﬁD yéretHl 6 slu@dgﬁeggyer
i ssued to An 9%(?!""86 g%ﬁe%@bhﬁ%ﬂ% Q%%Ji.'ésléﬁfgg'é‘gé 1599
Bewi ck- Sonntag et al.; US-5 180 622 Berg et al.); US 5 102 597 (Roe~

. 0 16,070, Abodhe debiel oEFidh Elerblé in pbsorefor Sl AOF 88BN o

| ow capati t yaiticleshfocused @nsstorage ioé the diuidshwithisgtheostrutturereeften consideringi n
PCT appl i cat ¢iiddS 238603 0ke ikt BF the strubifrENsddh ééagcuqsehaus*gpaenﬁhe

novenent of

certaln re
material s had®i§. Qj@oﬁmﬁ%&h |@9B1Qﬂﬂ%g\hﬁ°§‘?¢ﬂtt§ﬂm§%’eﬁ? isuied; "éswﬁlﬁma“ et gk her -
regi ons conpsh BepdeMbEL D 4D86NBVS NBateht A,673402 @ntitled "AbBEMD MR FIIEIES WS -

30 f h Wi, |
Such mat eri JPuakLaersd Gorgsl issved w%'%rtaév ot A5p! JHrE b R087; U5, patit! St
i nd;ﬁ nd, 20 hus, BaBrﬁ&igeatiﬂqdo‘&ﬁﬁsmmlgpm idaving A Blusting bayket issagd kd Amge‘fadt

or 1 ncr a y
o a0 oo Gt m%qupbs@ég@o% @é"s‘@%"*ﬁ“‘s@f‘@f AU B b2s.
"oading zonc(Berg et al); US 02 S97ciRasebak) L5 3872207 (LaVon), EP-A-774.242;
acqui si tion/ g EPIADY7oPBEEHR EPLA OTBMEOTEE

25 Further disclosure is made of structures having a low capacity in the regions
between the legs of the wearer such as in PCT application US 97/050486, filed on
March 27, 1997, relating to the movement of fluid through certain regions of the
article comprising materials having good acquisition and distribution properties to
other regions comprising materials having specific liquid storage capabilities.

30

Obijects of the invention
Whilst such materials have been designed with capillary transport
mechanisms in mind, thus aiming at positioning materials with smaller capillaries
and/ or increased hydrophilicity closer to the ultimate storage material, and

35 materials with larger pores and less hydrophilicity closer to the loading zone, it
has not been recognized, that acquisition/distribution materials have the
tendency to not only transport the fluid, but aiso to retain the liquid, which can



tendency to not only transport the fluid, but also to retain the |iquid,
whi ch can WD 99/ 45879
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under specific conditions to undesired effects, such as rewet or reduced
fluid acquisition and/or distribution perfbrmance, which is particularly
pronounced for acquisition/distribution materials being designed to
bal ance acqui si.tion _and . di,stributio ti.es.

Accor di ngl y,re"?‘f‘{ QHEE sBﬁ?’E‘ét""GﬁWé o %@?ﬁp n%%?ﬁtﬁoﬁ”ab ag, el or Jgduced
absorbent  fluid atquisitionandidri d:htribarﬁoarperfmnaneel, Whichris pasticulanty plomodnced

mater| al's. ofSheREpERHstputon “‘ﬁ%tg&‘él focFietafi 5 biighes, Bogtshishand ' °"

mat eri al s odistsbstiors properties. is a further object of the pr esent
i nventiog where this is achieved by qurd storage materials or nenbers
having a high |iquid suction capabil I's an even further

obj ect of .the &@ecﬂrngiynrﬁeﬁtarbﬂbrepbomﬁ/pweaﬁ rmpﬁéﬁtp@mdesmraagerbent
material or s'ﬁ‘%ﬁﬁé umrémaaadn Bﬁpﬁﬁ@d'bﬁéﬂcébﬁ%é"ﬂuﬁﬁﬁéﬁﬁﬁd@ prépRiried sties -

absorbent s a al, or ro el - form absorbent
pol yrer . tq"’e'im ém}i%gfﬂ?q‘l'fﬁgf’ﬂao gg{’” t’I’?é P JReMbErs ¢ar  be

conbi nat i ondewatardd efficiently by thé etdrage niaterialsadr mémbeksint structures by
appl yi nqot he capsorption test as laid out hereinafter.

Sunmary The present invention relates to absorbent structures for
use i n absor beit is28 fudher cbjest of theppresiem) inventioatwhergi this fsoachieved by fluid

acaui si L1 on/stirale/iierai ofmehifists flind £REANMuid suctFhbgibify. ot or age of

fluid. The regi on conprises nmate
relatively high capillary desorption pressure, as the second regron

conpri ses lmtaﬁ e9bA fmhéreeﬁre&ﬁoﬁtﬂa brésengmeﬁﬁéﬁ i@ ;%Vide ah @bsorbent
caprllaré ab% tion pr Lcie

first rd o' ateial &7 Fieinber,having & tibRc2ailage Fuctiot Sorasity, whefhin die
properties absbhsertt storgge materiabepmhembentwobtprises hydrogekformingvabsotbent
desor ption | es of the acquisition/ distribution nenber such
that the ac&??@'ﬁ% on / distribution nenbers are still effectively and
efficiently dewatered by the storage absorbent nmenber, 35 whereby the

fluid acquisitijpid GeShirinant Hgﬁct Bﬁﬁﬁé'rﬂ&tﬁn' lth ﬁébtﬁb&nﬂﬁ%rohk%ﬂsmtable
di stribution pro_pertres an us have conparatiy % ca g
pressur @@, Mmaterials for such absorbent structures by appiymg the apsor?;tron t as laid

out hereinafter.

_ Summary
The present invention relates to absorbent structures for use in absorbent

25 articles, comprising a first region for acquisition/distribution of fluid and a second
region for storage of fluid. The first region comprises materials, which may have
a relatively high capillary desorption pressure, as the second region comprises
materials or members exhibiting a sufficiently high capillary absorption pressure
so as to stili efficiently drain the first region.

30

The invention aims at defining the absorption properties of the storage

absorbent member in combination with the desorption properties of the
acquisition/ distribution member such that the acquisition / distribution members
are still effectively and efficiently dewatered by the storage absorbent member,

35 whereby the fluid acquisition/distribution materials still exhibit good fluid
distribution properties and thus have comparatively high capillary pressures.
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I n one aspe resent invention conprises an absorbent

conpri sing g‘;(??gt/‘g?”g?egl on and a second region in liquid comwﬁ%f’ggisﬁgrf“w th
t he first region whereby the first region conprises material having a
Capillary 5 Sorption Desorption Height corresponding to a capacity of 90%

of the maxi mum capacity at 0 cm height (CSDH 90) of nore than 40 cm
and the second region conprises material which satisfies at | east one

Capaci ty ot 25 DB, the a‘e@%ggg@%‘éna%%é# A AREbEN Sfhyrre,
test; and/ orco_mpnqmg aficipegioargndser pecand ragien jn liquidCgramunicationowithntiteSAC

of at | eagy nd whereby thé”ﬁ erég?dﬁ‘lfd?ﬁ;br%%t efald hafing2R 1
0), Of 2 | oo Yagierd & ted) nafingRe) O

SorptlonAb rt| G 2
and/ or §e')°t'an Q" P'ﬁ‘P"y "’Qégrﬁtq%ﬁs)&ﬁggmﬂo@%ﬂ?{tf’f 0% pfdhgrmaxigum

capacity at dhptity at 0 cm R&IGRE m:sgm be) ahm&@%éh %) crtfarif tHecassomb ragivn n
t he capsorption test rred i@‘POdI ment ,. the second

regi on conmprYBRM Sl'F’a?@Pi%ﬂa' Wmﬁaté??esam?ﬁ?ienﬁt"f HSUSF at | east
f20 g/g, or a(hlbéa Capillazy )SthdrBAbSorbﬁog/QJapéc&ty ?T% Sgh:m 6®SA€|h35)Stﬁl—btggaslf 15he

irst materia rred enbodi ment, the second region
conprises nat erqlg%Rthe °a#§%f§ﬁ‘gﬁ gbe%sﬁlﬁfﬁéﬁof at | east 20 referably pore
t han 25gl0g, (hhda Eapillany G@rptlon Abserption tapagity lat 8sem 46 %98) anhlelaat/wglg

(C::(?rar\gr ﬁgeoira? ter |‘al ﬁaw n ?péﬂgéeﬁt and @ﬁgéﬁﬂ%ggg{:ﬂ@oﬁ[ﬁo alnﬁ EWf at
| east 55 %at 198 (&SAR: g O)ceira 9@5%55?/%@ farst material. 1n a
further, gcF'd Cays lﬁl?dSElﬁﬂIon AbgofionnH qumlétnSQO‘VG)bffﬂ%Sc 6ify at 0 cm

T anat ﬂefsﬁfe? Reggfon B s A D o 15a5 35 4 I 1Bl popRBaioRriest i

havi ng asCapillary Sorption Absorption Height at 50 %of its capacity at O

O aoSO" PR cheteBlal SRR e SbodifPMaiAR cBprReS ' RahaY nalings™"

60 cm and nor e
g AC 40) of at least 20 g/g, or altematively at least 15 g/g at

%

CSAC at40 cm (C
the actual CSDH 90 of the first material.

20 In another preferred embodiment, the second region comprises material
having a CSAC 0 of at least 20 g/g, preferably more than 25g/g, and even more
preferably at least 35 g/g, when having a CSAE 40 of at least 50 %.

Alternatively, the second region can comprise material having CASC 0 of at
25 least 15 g/g and a CSAE of at least 55 % at the actual CSDH 90 of the first
material.

In a further, preferred embodiment, the second region comprises material
having a CSAC 0 of at least 15 g/g and a CSAE 40 of at least 65 % .
30
In another preferred embodiment, the second region comprises materiai
having a Capillary Sorption Absorption Height at 50 % of its capacity at 0 cm
absorption height (CSAH 50) of at least 45 cm, preferably at least 60 cm, and
even more preferably at least 80 cm.
35



WD 99/ 45879

PCT/ US98/ 05044 5 - In
anot her al twonatsssne aspect, the first region conprises naterpepudwosed a
CSDH 90 of nore than 100 cm and the second regi on conprises material which
satisfies at |east one of follow ng requirdenents: (a) a CSAC 100 of at
least 5 g/g; 5 (b) a CSAC 0 of at least 15 g/g and a CSAE 100 of at |east
25 % (c) east ., 35 C . I.n a preferred

enbodi ment of #’P\l%"ogg?fe@{tem?ﬁge@@ﬁﬁ '?‘@gfnéh regifp - fuBRrises matgfial haying&i ng
an CSAC 0 ofCSDHI 8tsf mifie dhan 100edne ramil Mefsecbﬂdsré iOn coraprisatdmbterist WHichor e

preferably S 60crr} IS at | east 50%

In an alter éf'%@%s é‘s%géeé'g? of‘ﬂﬁlg&@’p&e&w ‘he second regi on conprises _
mat eri al ha{ahg GG 1000df atteastdsg/gls g/ g and a CSAE at the actual CSDH 90
of gheﬁﬁjéﬁsﬂetﬂfﬁ'le?étﬁgkiﬁ?&secon%s 11@'6 of at least 25 % @ further

aspect o € presen I nve ion conp mat eri al

having a CSAf) 8CSAHS0 ofatdeast356m. preferabl y of at Ieast 60 cm and

even nore preferably of at |east 80cm 20 In yet another aspect of the
rises first region and a

second 1 egi on ek GRIaTTR ermisadiingnt G (s, @epects er 860 TegionngamAgSes
CSDH 80 of mmtenhhhaviag AMCBAICt hof rdeast 26 @/gNprsfeiablys af least 25rgr§raﬁd

Absor pt b EXRCTPE BRpBYGatdbadcie 3. Wheta e SR e0cmy 5 il 50%:

and/ or- (b) an absorption capacity of at least 15 g/g at O cmin the

capsorption tegf afi{‘%ltematl&g aﬁq@%t %?ZRfsp%hBBdﬁft\)edtc ‘tﬁé‘%\écﬁrrd qﬁg‘o‘?@é@rgﬁ&se@ at

35 cm and/or 8 sot
i ts capacit ynaterigl haying CSAC 0 @i)%fdﬁé'éﬁ ffnglgeagqh 151y aﬁu%ltC$Bhls$0 86 cm

in the caps%@ﬁmrpné@ﬁgm@heastm% In a preferred enbodi nent of this
aspect, the second region conprises mat eri al having an absorption

capaci tySof at |east 18 g/g at 35 cmin the capsorption test,
preferably of & d @ather2dspEcy oft thaSprasent invientioap iy gecond tregion comprises!

even nore p%‘%ét%h%PhX\nﬁb J B3HH %% (9( & l%%s?% %Wr &e}é}gb&a&s&r I%%%P 8o c?ﬁtané)’ 5

even more preferably of at least 80cm.

20 In yet another aspect of the invention, the absorbent structure comprises a
first region and a second region wherein the first region comprises material
having a CSDH 80 of more than 35 cm and the second region comprises
material which satisfies at least one of following requirements:

(a) an absorption capacity of at least 15 g/g at 35 em in the capsorption test;

25 and/or :

(b) an absorption capacity of at ieast 15 g/g at 0 cm in the capsorption test and
an absorption efficiency of at least 50 % at 35 cm; and/or

(c) a Capillary Sorption Absorption height at 50 % of its capacity at 0 cm
absorption height (CSAH 50) of at least 35 cm in the capsorption test.

30

in a preferred embodiment of this aspect, the second region comprises
material having an absorption capacity of at least 18 g/g at 35 cm in the
capsorption test, preferably of at least 21 g/g at 35 cm in the capsorption test,
and even more preferably at least 30 g/g at 35 cm in the capsorption test.

35
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an alternatj di mrent of this aspect, the second region ¢

mat eri al ha\s’%ﬁé}agﬁgabsor ption capacity of at least 15 g/g at? %ﬁ(@ﬁ%l
CSDH 80 of the first material. 5 _g- In a preferred enbodi nent of
this aspect, the second region conprises mat eri al havi ng an absorption
capacity of at least 20 g/g, preferably at |east 25 g/ g, even nore

preferably of dnealtemaﬁvg/ejnbmmﬁmmofrthtshaspm,sﬂ'repsewnd @égloﬁrcbmpnsesan

fo ths enbSiteaRCRaRE anclbadiBitn Ranatl) of AL BN 13 3rg at thé'aBllal TRy @
absorption @&ﬂ’m:fllsyma’(eml | east 15 g/g at O cmin the capsorption test
and an absorption effici ency of at least 60 % even nore preferably of at

| east 85 ° % at 35 cm Al'ternatively, the second region
conprised mmat el & PRefermed ﬁwbééﬂ'ﬁ?'ﬂit i ohthis aspeghddbet seesndaregienstommisgsy at

0O cmin the m@teaaméw%aheﬁs R eaphsity 6f 40Bast 20 gﬁfp@fé?asw at Ié’ést beast
50 % at the t ual

f t th
et i GR i 0% pEteTAI Y A e T B4 Sty e SAPSPIY st B

Capi | | ary Sanmbsonptidrseffipienoy of et (Bast 80 %@t 36@m.its capacity at 0 cm
absorption height (CSAH 50) of at |east 45 cm even nore preferably of at

| east 60, and nost preferably of at |east 80 cmin the capsorption
test. 10 In lan gitarnativg tee thia ssmbediofent thepsanondt regioreaomprises Inmatéfialst
regi on conp e
Second reg) BRIy & abg&ﬁ%é?ar%*‘w éﬂmﬁﬁ' £GPt DR it 878 copsrpafleds”

fol | owi ng r @gdian-asargtion efficigngy ef d9 . eyen m%r@tpr@ﬁergblg of at least§p a
CSAC 0 of at%lafzggtcng,S 9/ g and a CSAE 60 of at | east 50% "(c) a CSAH 50
of at least 35 cm 30 " In a preferred enbodi nent of this aspect,

t he second regi on conprises materi al having a CSAC at the actual CSDH .
80 of the fi rs#\ltemaw'eiy thé secdrehsegidd compriggsgmatéial havihg amabserption

SRS Fopatht Rt A0 R oS g 0

mor e prefer@ﬁic)emm@ at ocatdhe FEtugl €SP Mhecﬁrsifmatenabast 50 %

In yet another preferred embodiment, the second region comprises material
20 having a Capillary Sorption Absorption height at 50 % of its capacity at 0 cm
absorption height (CSAH 50) of at ieast 45 cm, even more preferably of at least

60, and most preferably of at least 80 cm in the capsorption test.

In yet another aspect of the present invention, the first region comprises
25 material having a CSDH 80 of more than 60 cm and the second region
comprises material which satisfies at least one of following requirements:
{a) aCSACG60ofatleast119/g;
(b) a CSAC 0 of at least 15 g/g and a CSAE 60 of at least 50%;
(c) a CSAH 50 of at least 35 cm.

30
in a preferred embodiment of this aspect, the second region comprises
material having a CSAC at the actual CSDH 80 of the first material of at least 11
g/g.
35 In another embodiment of this aspect, the second region comprises material

having CSAC 0 of at least 20 g/g, preferably more than at least 25 g/g, even
more preferably more than at least 35 g/g and CSAE 60 of at least 50 %.
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an al t er natwgaoasPedi nent of this aspect, the second regi on KEfD§IsRSF4

mat eri al having CSAC 0 of at |east 15 g/g and CSAE at the actual CSDH 80 of
the first material of at least 50 % 5 -7- In a further enbodi nent of
this aspect, the second region conprises nateri al havi ng a CSAH 50 of
at least 45 cm preferably nore than 60 cm even nore preferably nore
than 80 cm 10 I n yet another aspect the present invention is

concerned wit hjRarpBeflEve embodidieniifuing avhesteitife tseeohd rébiohcEdhprises

conprises nateri.al havi ond
O o Phetal A 1SS Ar T o ledit L0/ anc GSAE bt e Sl g 5™
requi r ement ghe first méte)iabofGRAcat®M%.at [ east 8.5 g/g; 15 (b) a CSAC O of

at Ieast515 g/ g and CSAE 90 of at |east 20% (c) a CSAH 50 of at |east
45 cm In a preferred enbodi nent of this aspect, the second

regi on conpri sds a furthemambadirhentofi this aspesichatsecnad aegionicopgmises(materiahe
first mater 'h%kuﬁ aaéskﬁﬁﬁf) cf! at 1est 4 g:m Preferably mdte @haN 8078, RivVBhGh

enbodi nent 0 S aspec he secon conprises nateri al EaV|ng
a CSAC 0 of paefer@@lytmqr@fgag 8081 er abl y m)re t han 259/g even nor e
preferably nore than 35 g/g and a CSAE 60 of at least 50 %

an al ter nat ive enb nt of t | s as second r 0 se
mat er i al'®havi nd na/egz@A‘e ’cﬁsR?P ttdf/'\ge 08 1§ ‘&ﬁ%’r%‘f’("ﬁg a:[ﬁ?hﬁ?'%egbl-l
80 of tsheicfureswherdin Itlnalﬁrstfregbnl comprisds Mtaterl havingl an C8DId\BOnoff morener

oy | oo R S Bl i s S30HEE e EoRTAAS, RSB whiey SEGRE A€t
| east 60 cmonevafifollowingregticemhts:of at | east 80 cm 35

Bri ef descrl(ﬁ 'ﬁO@S%fC gﬁ%‘?‘af‘%%stSﬁg@Q 1 - shows a Diaper as exarrpl e for an
absor bent ar
15 (b) a CSAC 0 of at least 15 g/g and CSAE 90 of at least 20%;

(c) a CSAH 50 of at least 45 cm.

In a preferred embodiment of this aspect, the second region comprises "
material having a CSAC at the actual CSDH 80 of the first material of at least 8.5

20 9/g.

In a further preferred embodiment of this aspect, the second region
comprises material having a CSAC 0 of at least 20 g/g, preferably more than
25g/g, even more preferably more than 35 g/g and a CSAE 60 of at least 50 %.

25

In an alternative embodiment of this aspect, the second region comprises
material having a CSAC 0 of at least 15 g/g and a CSAE at the actual CSDH 80
of the first material of at least 20 %.

30 in an even further preferred embodiment of this aspect, the second region
comprises material having a CSAH 50 of at least 45 cm, more preferably of at
least 60 cm, even more preferably of at least 80 cm.

35 Brief description of drawings
Fig.1 - shows a Diaper as example for an absorbent article
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Sor pti on Equi pnent Def|n|t|

As used he?goﬁ? 945%18 term "absorbent articles" refers to devif&e<USHR] %ﬁ"
absorb s and contain body exudates, and, gnore specifically, refers to
devi ces which are pl aced against or in proximty to the body of the
wearer to absorb and contain the vari ous exudates discharged fromthe
body. As useg.Rergtiows thecCapillany Surgtion Equipgnheéntds” i ncl udes, but is not
limted to, urine, menses and vagi nal di scharges, sweat and feces. 10
The term "di sposabl e” is used herein to descri be absorbent articles which
are not intended to be | aunder ed Refinitidnsr wi se restored or reused as an
absor bent W " se
and, pref er abl {Jééq)ﬁeﬁém ethe tEHﬁ agégrbbm ftéfe% 9&&?%&3@9@&93&1&3 taﬁ%oh')
an envir 6nn@ndacontairobedy e:su«éatgs. andnmgr? speclﬁcal!y, refgys ageiwmwh!cht a®
term*Z-di ”Plﬁcfga‘ar%étﬁﬁ%ﬁn??o .Hmy% R B oAy oﬂfﬁéweamlto BPsorb and | BSntafintHe

and width o rticle.” The Z-d Si on. us

corr esponds V?BOP‘ﬁee’ma@\an 8f9q &om b bodye As Gﬁe rRerejne. t“ﬁst%’@eopwy '
herein, thefigRis"t ﬁbﬁi‘de& Buﬂuéﬂmﬁl limited @62 Ufiné O nidiseB! ane \aigiglogischarges! he

t hi ckness of tha? df mber, core or article. The X-Y di mension usual | y
cor r esponds SWFA ARG, Eﬁh and wi dth, respectively, of the menber, core
or artiabe. . As used herein, the term "absorbent. core” refers to

the component qinel Bfmads g@a&&bg@%&' hbrelPtg dcriv® dsoiBu i atiies WA Bl

for fluid handl roperti es acqul
t ransport i.ngrot mtendedapubaglmesedmr wihervdse restpres omgsused a% @habsorbent

absar bent C%rrﬁ‘ciIeY(PéCEthéy di'@‘i‘ﬁteﬂabd 'tﬂ%é%dahfed %éh%b éﬁd Pove¥erBBRt t€fbe
t he absorbent article As .used Earﬂr} the term "absaqr bent

refers to t Iﬁ%f’%?ﬁ)o?@'ﬁi’%ﬁﬁg or othepwjge &’l'ﬁRﬂs 1&%69}‘!52"'? &PPV'Pa*nggﬁb
one or mier e rhdnngr).handl i ng functionality, e.g., fluid acquisition,
fluid distribution, fluid transportatlon fluid storage, etc. The
absorbent nenber can conprise the entire absorbent core or only a portion
of t he abs\s tsed herair, the term "Z4idimension'brefersciortbe alimensioprortwasnal to

mor e absor bqﬁ% iéﬁgth”&ﬁ@%ﬁth 3#1?? ?ﬁéﬁ—.ﬁgﬁe %%Pﬁﬁklémm?rz-ﬂh% usuaily

absor bent sorbent core t unctjo
primarily t@omegpﬁad%tq,trgﬁ tgn@kness of the mgmbey, £98e or article. As used herein, the

PCT/ US98,05Q@4fn "X-Y dimension” refers to the plane orthogonal to the thickness of the
member, core or article. The X-Y dimension usually corresponds to the length
and width, respectively, of the member, core or article.

As used herein, the term "absorbent core" refers to the component of the
25 absorbent article that is primarily responsible for fluid handling properties of the
article, including acquiring, transporting, distributing and storing body fluids. As
- such, the absorbent core typically does not include the topsheet or backsheet of .
the absorbent article.

30 As used herein, the term "absorbent member" refers to the components of
the absorbent core that typically provide one or more fluid handling functionality,
e.g.',‘ﬂuid acquisition, fluid distribution, fluid transportation, fluid storage, etc. The
absorbent member can comprise the entire absorbent core or only a portion of
the absorbent core, i.e., the absorbent core can comprise one or more absorbent

35 members. The "storage absorbent member" is the absorbent member
component(s) of the absorbent core that function primarily to uitimately store



-9- absorbed fluids. As discussed above, the storage absorbent nenber
may al so distribute fluid as a result of its vertical w cking

capabi | i t y.wo 99/45879 As used herein, the terns "region(s)" grtiigmedss) "
refer to portions or sections 5 of the absorbent nenber. As use

herein, the term"layer" refers to an abs®&rbent nmenber whose primary
dinension is XY, i.e., along its length and width. It should be understood
that the termlayer_is not necessarily limted to single |ayers or sheets

of mat eri al abserbedrflids.HAs diseussed kg the Storagealsotbent memhesdnay @lsaf

several shegiskililite fluid a¥aresat of s verital Widking ¥asablfitymat eri al s.
Accordingly, the term"layer"” includes the terns "l ayers" and

"l ayered". For purposes of this invention, it should also be
under st ood t hastusedtisergin] the terpacirégioa(s)! sr tzoraiis)b réfento pertioas or seotidnss

| ayers, }ha re the wear er of the absorbent article during
use, an tyéf@‘ﬁ?@gﬁéﬁhp&&t{%mheet of an absorbent article;
conversely, the term"lower" refers to absorbent nenbers that are

furthernost a"‘%)é,cfgégg?é%r’_éﬁbgﬁ@ ?ém?f"lé)tﬁ'l' FRfets bﬁ‘*an""hb&&ﬂb@n@ﬂﬂeﬁ?@i‘ Ghdse

face the S . . . Ipercent ages. ratios a
pr opor t i onsPOgEdy BénensionisXc¥% e along itslepgthyard width. [t sheyid be wedersteod

speci fied. that the A0SR 13RS ABE hétSsariRnReéd ko SngR lahbiror Heetdiof Alaarident
articl euégenﬂal 1)% C%T})rl ses: . - ?nl}@%lésor bent bcore é\/\h{ ch rrag 6on§| st of
sub- st r 4t uf BYS dhe, [RYSF (5@ comprise la & ) combinations ¢f §eYETRE SPPEiEsor
topsheet; webs-ofthélreqdisitetygre ob reatédals sAeedrdirifly, the tem Mayet”lipcllides the

f eat ures IiFe cl,gég ,.gb n@%r} r elastification. Figure 1 is a
pl an vi ew of°'HI® éfgl @ hrent of an absorbent article of the

I nvention which is a diaper. ~ 35 . ~The diaper 20 is shown in Figure 1

inits flat- habRtidr - i€ shbi 6.0l
cont ract | an_ pul PLHTRReas of e Shabioe, I sl pleo e TBhipou Wikt 8y o

is |eft1in {¢ppereiraiass tocakRarbent merkersosucaas Ryarnethat atetnpareskih e
cut-away  wearer of ife 88¢ctb8rParticle during use, and typically face the topsheet of an
PCT/ US98/ OSgggorbent article; conversely, the term "lower" refers to absorbent members that
are furthermost away from the wearer of the absorbent article and typically face "
the backsheet.
20
All percentages, ratios and proportions used herein are calculated by weight

unless otherwise specified.

Absorbent Articles - generai description
25 An absorbent article generally comprises:

- - an absorbent core (which may consist of sub-structures or absorbent
members);
- a fluid pervious topsheet;
- afiuid impervious backsheet;
30 - optionally further features like closure elements or elastification.

Figure 1 is a plan view of an exemplary embodiment of an absorbent article
of the invention which is a diaper.

35 The diaper 20 is shown in Figure 1 in its flat-out, uncontracted state (i.e. with
elastic induced contraction pulled out except in the side panels wherein the
elastic is left in its relaxed condition) with portions of the structure being cut-away



-10 - to nore clearly show the construction of the diaper 20 and with
the portion of the di aper 20 which faces away fromthe wearer, the
outer surfagce 52, facing the viewer. As shown in Figure aper
20 conpri Segv%s»sy{sa d pervious topsheet 24, a liquid i n‘f)%m} %&é
backsheet 26 joined with the topsheet 24, 4gnd an 5 absorbent core 28
positioned between the topsheet 24 and the backsheet 26; el astici zed
side panels 30; elasticized leg cuffs 32; an elastic waist feature 34;

anlclt a Icl ozurte' mbfé elgaflp @ébw_o;_ﬁg]ﬁg:cmsd‘u&hoﬁ eﬂehs:dnabesze ARGty tHeepo mn]gufalh% ?/
mul ti es na e I n er
Compr L ses. o GRPRL2D Piichoimcns Al bphbB, Mpaidl e e ¥R 52, Mg 1Rg:. L
10 primary vrememgghewatlemgiﬁept dhe diggey 20ccqmprises aahqwdrpemﬂouedmpsshwht
menber s 42 22fiduid trﬁ@éil’vﬂﬂ%r apes heAé zéf IBindE' Whtn RS tSeree L 241 4041 5o

shown in Fi gure 4 se a ment

r :
conponentss 4absorbient sercoRd pOSlﬂOQﬁdt ﬂ\ﬁotﬁﬂ@ﬁ@ﬁ‘t 24 @andrthe aaalsﬁéweemsm o)
preferably cogBfitised siie? Eﬁhé‘b% NSasticized @Euﬁ’@ 3b°§ﬂté§st$dJWai§t FBAtUPE O;

first attachnment conponeht

|s shown in qure

o clabie cpistam CPaBIGD: Acdual nSicanstanng: At geer
|52ner sur f agﬁuﬁiﬁlgtpmmté@ ésh%ourlaﬁ tcﬁjut fteﬁfoﬁztas&nfngt siystem 36\vpreferabsiyi o 3

a secon wal S I egl ase 1 LS 1,S | an
> beri phery RRTRFEh & RTHER FARERO. Yt obfl b WAl iRkl Sk 40, The
whi ch 2010 t rpnmar;gfastahmgtlsymgess prefedably gompeide$ 2 pairtoft secuceniestigembers
d ted 6 f
Cort Poat ot M2 aga a Eiiing WiberA Sffle Waidt didsiffe SYERI 4815 SRBR A¥lglied)
body during @sgre(fera@ly cnmpnaaea palr of @a? aﬁa@wmantgmrmevyts@ eodn2 Fepgndt
least a porty ﬁ‘%}ﬁﬁﬁeﬁﬁ%rﬁ POREHRAS. Theddl é\'til?élso refe%b’f?%ﬁfﬁrﬁ,eb% pEsttidriing he

t opsheet 24). e outer surface 52 se 0 on of the diaper
20 which is Gbioeat e&ﬁgb}ame@ﬁé t@oﬁg\eggggmppngn{%@ out er .

su(rjf ace g2 %enerally is formed by at |east a portion of the backsheet. 26
2

?ggl on SGO;ngrtﬁﬁgp ner}tsi%i?n%ﬁ?e%?tﬁ Fﬁi‘ﬁ? ﬂ&}ggggg é‘n‘g‘)‘eégﬁ@%l ve?ﬁ %%%1

the end edgevie@erin Figure 1), anjenensunfaces84 tapposed tathe autaraurtace 3% % 6radf

the diaper Iz\galsﬁggll '% é%@{:&'ﬁ g\%ﬁthreéfbn SQ’USfp'o.S:Sd%QﬁQtﬂrﬁ' wé?ﬁ'ré’gﬂoﬁ%@”d

a pair of s era

portions of @mé wmhwgpmcﬁméeﬁn%bmmpyt%@ygﬁﬁﬁ%&a& dianar£0 in which g+
wai St T egj ongHaIoABRudAS sg%éﬂsedraeesvbhbedtmaﬁu dhe pATcldyds el designatad 643 st

o o o B g Sfaee 4.0 e et 29 SmRGSS TR pfeh e Papey 26
mrror i W&gewhimetsﬂpo@fﬁoneﬂ&ad;abmt tol ttiee svebrepsurtmddy daripgsuse direedthen innes
Second, vel =t sl e orbBN E iqnd BB el pofith rhGpitid ) I il
di rection orconpoh@nissjoingd medhaﬁopﬂ@eatl 24)c tThenopter surtace: §21 gpmprises th<'=ltV\nD
?9/1‘115?7925 portion of the diaper 20 which is positioned away from the weareP$bbdi/§%8/the044
outer surface 52 generally is formed by at least a portion of the backsheet 26 and
other components joined to the backsheet 26). The first waist region 56 and the
second waist region 58 extend, respectively, from the end edges 64 of the
periphery 60 to the lateral centerline 66 of the diaper 20. The waist regions each
30 comprise a central region 68 and a pair of side panels which typically comprise
the outer lateral portions of the waist regions. The side panels positioned in the
first waist region 56 are designated 70 while the side panels in the second waist
region 58 are designated 72. While it is not necessary that the pairs of side
panels or each side panel be identical, they are preferably mirror images one of
35 the other. The side panels 72 positioned in the second waist region 58 can be
elastically extensible in the lateral direction (i.e. elasticized side panels 30). (The
lateral direction (x diréction or width) is defined as the direction parallel to the



| ateral centerline 66 of the diaper 20; the |longitudinal direction (y
direction or | ength) being defined as the direction parallel to the

| ongi t udi nalyccRsgl | ne 67; and the axial direction (Z deceaispsusor

t hi ckness) being defined as the direction  extending through the

t hi ckness of the diaper 20). 5 Frddre 1 shows a specific execution
of the diaper 20 in which the topsheet 24 and t he backsheet 26 are

W dth di nendRiEral Geering poi of Bt diban 20icbe Brofingl obetian  Urechoh ors.
TBgJ ggz Peggfggthgrﬁéém@ejéﬁneuﬁnefie Airectiore !pdrélbmodhg Hengitlgiisa iloéenrteﬁinéfsﬁhe
Seri phery 603"5*9 %é‘é‘i R’i{egﬁg'a r(zp@ﬁcﬁ@fﬁ&’ gﬁg&{%sg?’ ﬁgg %%ﬁ’ﬁ%dj #ﬁgee@geecgo f

t he di apaxteading Theougiv thpithbicknéss obtherdiaper 20)e | ongi t udi nal edges 62 and

t he end edges 64. 15 Wil e each elasticized leg cuff 32 may be
configuréd so as to be simlar to any of the |leg bands, side flaps

barrier cuffs, Higue ashowsaspecitiesxecusian ofithediaper 20 in Wh@hﬁhéft@ﬁﬁ*@@t 2Hat
17,5151 i Wi T sl S it gy ot
‘described i ﬁ’@%'e&lﬂé‘\?@nﬂe‘ﬁ’&@rﬂl@ﬁnﬂgnﬁ eé"r?t"g@ 213 .n%sg ?fr'gﬁétl?s@&b%
errbtlzdit ment, ddie 28 I tipsheet 24 apdf theZackehest 26 aktendCbeyuridstte edyed ofthiec
gasketin

edy

cuff 104 with or., nor | ast, f 5 sitione
out boar dg’of absorggﬂte R %hgrto c@?fe®4?%rﬁiﬁh§sagé®2$§ bé@ n %éépé} 2. The
above- r ef er eperiphdop 6thdefines the outéo pedii@ter 0§ in otheneverdapthe 2dges\of the
further conpg; SLLE ' a.[w% t AT ig@qce j
fit and conté{:‘aﬁg’%%p : qJP%eb%'ﬁ%s%'# iéQ/vfg?s ggﬁ ﬁreelegg.ltﬁ'ﬁ%ﬁeas s'e>§t2 ear‘lhcis é)\é%ﬁ
| ongi t udi nal ¢§gesBhardly from at" l.east one of ‘the wai st edges 83 of the -
absor bent core 28 in at |least the central region 68 and generally

forms at |least a portion of . t he edge, 64 of, t he, di aper 20..Thus
the el asis ¢ wai Whilecaach elasticized leg @%ng% m%‘nﬁ? %ﬁhgpfﬁ‘i’ 8P q%ht@ %éﬂgﬁlaraff’
Lﬁgsgdgét gzd%&?;@ ?‘F te}femefgf ll@arfmzé, ﬁ‘ldeﬂieps,_&%rﬁér bllﬁ&,oor elaamwﬁﬁdegﬁ'mﬁ ﬂﬁbﬁ iﬁ Eg
wear or s vai & Prefeiussh 3038 edch Binbiehef Hiif 3o otprise ot et £ datter
ha\ée two el asuff (84\/\eq>mp{i$iegtanbafﬁieroﬂa_p Bosand mepag:%]ng tehastici M@_trf;]hﬁil%ﬁ Sz@@a@nd
and one posi | S 1 e n ) fch

of the t#hsheROogIMent, e | Z akWsheet I n
\IQQTIQLQJ/S gg%go 3sketing cuff 104 with one or more elastic strands 105, positifned outboard of
the barrier cuff 84 such as described in the above-reféren%eé US Patent

4,695,278.

25 The diaper 20 may further comprise an elastic waist feature 34 that provides
improved fit and containment. The elastic waist feature 34 at least extends
longitudinally outwardly from at least one of the waist edges 83 of the absorbent
core 28 in at least the central region 68 and generally forms at least a portion of
the end edge 64 of the diaper 20. Thus, the elastic waist feature 34 comprises

30 that portion of the diaper at least extending from the waist edge 83 of the
absorbent core 28 to the end edge 64 of the diaper 20 and is intended to be
placed adjacent the wearer's waist. Disposable diapers are generally constructed
so as to have two elastic waist features, one positioned in the first waist region
and one positioned in the second waist region.

35

The elasticized waist band 35 of the elastic waist feature 34 may comprise a
portion of the topsheet 24, a portion of the backsheet 26 that has preferably been



mechani cally stretched and a bi-lamnate material conprising an el astoneric
menber 76 positioned between the topsheet 24 and backsheet 26 and resilient
menber 77 p%;(gégl%ﬁ)d bet ween backsheet 26 and el astoneric nenber 72{5 5
This as wel | "68Her conponents of the diaper are given in RoFESEHY in
WO 93/ 16669 which is incorporated herei n-b‘& reference. VWile it
Is preferred to have a topsheet as the naterial nearest the wearer's

skin, it is not necessary. It is contenplated that a suitable absorbent

gor e 1& confnegl fléﬁidaﬂjﬂ sm%uédo@ndsmadbmhhgatbbma&%m hesthprgl lséri Iehasnémléﬁe_et
esirabl e resul t.s SuC onf or, nd .absqr.ben wel |l .as si Icity
in manuf act UNCMPENP pOSh%Oﬂg&}ﬁ?\gFegéé? %%%Rheﬁzg‘* 1"—"?)‘? %@E%ﬁﬁeézstﬂﬁ 5%%@}%@ de
surface of tmemnterdfbpositionedbetween backsheeb26 andelastdment mergbed7er vi ous,
soft, conpliant, non-irritating materials that substitute for a '
separate topsheet. Such an absorbent core would only need 15 to be used in
conbi nat i%on wi t hhis aswelrsothes goraponents of therdiaper aredgiven in aneier detaiyini n

an absor bentwah '93¢16569 which igﬁaoﬁ@gﬁdyﬁg?gggfgéefﬁfém&q! es and their

relative arrangenent ygienic articles are
I ntended for being worn around the 20 |ower end of the body torso. It is

an essential degygie it Rapreferred té have Afdpsheebas the matefislMfdarbstetheagéares's Of

t he body wh t he. di sch ("disch whi ch

ot end.4r oniond K B Alobaearos 1 RO hol, 05 ahsclar e

abfsor be Sto ar ¢cordiguratiorecouig beheset withat%ﬁa topshieat andrséill mdmmsiv:ab@ sesults
t " i " i . . i .

Goner al 'y, ar34shy E8° gamfit! 4 aBRGbency W el pROsiiicn) IF Aahlfchid fng

posi tion of metenalmost avingsn Foeexample;ithe bedpsidesurfaceof thesahserbentscoreot h

| n the frontigiidoblill Béhadé drRuE Peious, soft, complHe hBhliitatiléf Hiseridis! es

have a | ength di nensi on_exceedi n I, mensi on, e

article i s woehsypstiutefor atwepaaawgestoag*\éﬁ Susiyam agsathest sareswould-only %gﬁed

wi th thepshei @htbedi ek iiwNcarhbinationeWithr avbaskstisutdid Pprovidie! Jor tchenfaftdahd
di rection of herbartlcl e 'E arlbl %?eﬂ.c&th a line extending fromleft to

ri ght of t heBPSOrDEREY, AN ADSOTDeNT ArtG, - 5\ 1se of t he anat ony of the human
wearer, the space between the legs of 35 the wearer generally confines the"

space avai | agbgidndl oS ofddnt Grficibd ahfl theif RULMIE affligement 900d fit, an

absor bent ar TedSUC - Il in the

crotch region. $Generallynpbserbent bygienictarticles pee interded fpsibeing wern aloanpditiet o

the crotsh lower end ofReXod\PBiSo. it is an essential design feature of these articies to

PCTI US98/ 05044 . . ..rlﬁ- I

cover the regions of the body where the discharges occur ("discharge regions"),
which extend around the respective body openings. The respective zones of the
absorbent article covering the discharge regions are correspondingly referred to
as "loading zones". Thus during use, the articles are generally arranged on the

25 wearer such that they extend (for a standing position of the wearer) from the

crotch between the legs upwards, both in the front and the back of the wearer.

Generally, such articles have a length dimension exceeding their width

dimension, whereby the article is worn such that the axis of the length dimension

30 is aligned with the height direction of the wearer when standing, whilst the width

direction of the article is aligned with a line extending from left to right of the
wearer.

Because of the anatomy of the human wearer, the space between the legs of

35  the wearer generally confines the space available for the article in this region. For
good fit, an absorbent article should be designed such that it fits well in the
crotch region. If the width of the article is excessively wide relative to the crotch



- ——

wi dt h of--t‘he wearer, the article may be deforned, which might result in

deteriorated performance, and reduced wearers confort. The point,
where the article has its smallest width to fit best between the legs 5 of
the wearer tWOP%¢8iAci des with the point on the wearer, wher £THESE0R44nce
between the legs is the narrowest, and is_q3for the scope of the present

I nvention - referred to as the "crotch point". If the crotch
point of an article is not obvious fromits shape, it can be 10 determ ned

?ydgl aci) ng t:g:celdm[D Itdfc kree qnefre\nﬁah@r am‘c_lét aay n&@dm@fdt hrrué@,lr veHish! Pmiightd tres’vult_ grlx

oddl er) prefgra | st andi ng _position, an e acing an extensible
filament feggrbqfﬁ&e$ngﬁ?g%nq%%§%fr 8Hf:%d E%e&FﬁfS&SH?r}Péur ation. The point in
the article corresponding to the point of intersection of the filanent
is deenmed to be : ' fepd ' t

al so-of the abs Cﬁl‘%ﬁgtglﬂ&gg!ﬁéf%@ﬁ%g?@@@t.\aa% fl}sx%ﬁ?.\?\nés{t Wér’\tﬂttﬁ?g b%?f?%%%% the legs
Whi | st thiss @fdhehwpareiithen coincides withethes point on the wiarer wiieee dhe tdistance
article (in j ' ' LN | S¢al | .
't can very WSIYeEB IS Bhe Haftiestiang ¥ Dror tnd Sofl BF T blestnt iYehBaf |
be worn in thdefaread tq as hanloretehiiit’s he 20 back (or rear) part - either
inits length dinension, or wdth, or both, or surface area. Also, the

tch point d t dto,b dip the nmddle.of the .
2bsor bent cor e, 1 ANSATPIEBUPHINt R (31LCiED BoPBE APVBYREOTD: 1o shaPee s can be
| ongi t udi m;'allhldetermined&m placihgviheharticiehen ar weartee of ti® intended Uber groupcle.g. a
regiron i1s f . (0] (0] C i ne.
Feapect i ve baagERuRAGBNR b e sty GoaRra therthiASing ariRHEbsbR Tamart.
nentioned, tlarsundgthen legs eiddsa digureaeightgcanfiguralisn.offheheoindt in ther article
| th ) . , g ; ¢
and rear vai SOHdgBontihg 15 e poif dMterdBeldlF ofitny Hkifiert s §5Emed Jo) b8 the
strai ght |i ne&solelr peingiof therartigle; aad pnsegugnily, @iseapf ther@bsorhent)coretbaing

crotch poisnt JiixdPWithirrthefartield he m ddl e of the article, then the
crotch region starts (when counting fromthe front core edge) at 25%

of total length and extends up to 75% of the total core length. O, the .
front and tWhailstethis grotch @ointfoft the articl s oftert re tivdb aniddiiensf ther artidie (int

eq o | engt HopatyeifaCHEbRPIR s Ao nedEbalifihe otk can yepu bl 2l Bididne
derived for pdary ofiithe articlewhick is tinleadetdonbe avarnrindbetfront istimalles than the
;&T 3292 28 back (or'¥BaR %4t € Either in its length dimension, or width, of both, or surface
' area. Also, the crotch point does not need to be positioned in the middie of the
absorbent core, in particular when the absorbent core is not placed longitudinally
centered within the article.

25 The crotch region is the area surrounding the crotch point, so as to cover the
respective body openings, respectively discharge regions. Uniess otherwise
mentioned, this region extends over a length of 50% of the total core length
(which, in turn is defined as the distance between the front and rear waist edges
of the core, which might be approximated by straight lines perpendicular to the

30 longitudinal center line). If the croich point is positioned in the middle of the
article, then the crotch region starts (when counting from the front core edge) at
25% of total length and extends up to 75% of the total core length. Or, the front
and the rear quarter of the length of the absorbent core do not belong to the
crotch region, the rest does.

35

The crotch region length being 50% of the total absorbent core length has
been derived for baby diapers, where it has been confirmed that this is a suitabie



means to describe the fluid handling.phenonena. If the present invention is
applied in articles having drastically different dinensions, it night
becone necessary to reduce these 50% (as in the case for _Severe

| ncont i nendO 458 es) or to increase this ratio (as i nPEHESBASMs o
Utra Light or Light Incontinence s artigles). In nore general ternms, this
crotch region of the article should not extend much beyond t he

di scharge region of the wearer. If the crotch point is positioned

of f set frombhRs foddesiribe He flRI Mahbing pHeMdmena. IftRé GltesERt Riveption lis
covers 50% of t e,toqtf?l arbl cl e Ienﬁfgg in |Ol‘lliglé‘.udl nal d:jiectl nl% 10
however, ncRPRIGEHIN afficles; havipd GER rqiffatent [Hmensionsy, 'BPQS‘EO SGURG | y
adj U|St ed tOTééés%ﬁQi $o ﬁSEtIuce these dSO% {as ﬁlﬂth@w fer Seversinzohtinérceanticles) a
total core |lepgth O . .angda . VAR 0 pQl J

posi ti oned %Pf?ér,xgg?s? &8'53%{00 FP% é'bitB?l ‘%ﬁel ﬂ’éﬁ’@rﬁi“@'t q?r @ﬁh‘f@’é%#\“%ﬁ&?
from t hes f ranticlesjida moret geretal tenmaythjs Eroteh fegion otthgearticle, should not extansd
crotch poi ! t core edge, (i.e. being 200
nm away frg‘&ﬁulcbg%yggggﬁégggg?}g%%rfg{%%q?%%@gn extends from 100 mmto 350
mm 20 In general terms, for an article having a total -core I ength of
cdge. and a of Ltk oich pANHE PosoRbd IGHIGE ioRp LRI Sf the et
zone wi || berogehsragiomstll 59\'%‘525%%(’%688 totaf artigie lep ﬁ8§°gqmﬁi'35‘fﬁ%°f‘°@c).
25 10 howevere Xaetn evehlyedizbitsutdé nbetweenc front sand agkpdiwt  pioppetionallpr

bei ng worn ddlff-%gt.(l .e. of about 12 to 18 kg baby wei ght) whereby

by. t
t he size ofa%HﬁteQrtPit&seo the trade is generally referred to as MAXI
size. Then the article has. to be able to 30 receive and retain both fecal

materials and Hﬁié}ﬁ’ex I 30 faw:gfd&rg HA0Irg<h Rtall &te lengtrof SoB mirV 8R! On
the crotch region has be capable to prinarily receli ve urine

| oadi ngs. having a crotele poiit Avhigh s pasitioned é’EB?ef_?ﬁeth@erPm regiprowill extengd;
course 15 ﬁ' HOMO 2% Bth vy rdm thb{?ﬁoﬁt%&p & 3%%?4@3% fronfhent &ége. Onr e,
:D'C% Ulsgg / ogﬁiﬁer ecrclatgh r}:%rirrntcme%r 50 mm offset towards t¥i\g f?ont core ‘edges (i.e. being 200 . .,

regi on t hanmpwtawalefrbmefrontodart edge)othe ¢rotoh: regior extsgidsrframsi 09 swmks 860ar ea”
(surface) tPn?R the remai ning area of the absorbent core. '

20 In general terms, for an article having a total core length of L, a crotch point
being at a distance L¢p away from the front core edge, and a crotch zone length
of Lez, the front edge of said crotch zone will be positioned at a distance

Lfecz = Lep *( 1 - Lez/ Le)-
25

For example the absorbent article can be a baby diaper, for being worn by
toddlers (i.e. of about 12 to 18 kg baby weight) wheteby the size of the article in
the trade is generally referred to as MAXI size. Then the article has to be able to

30 receive and retain both fecal materials and urine, whereas for the context of the
present invention the crotch region has to be capable to primarily receive urine
loadings.

The total area and size of the crotch region is - of course - also depending on
35 the respective width of the absorbent core, i.e. if the core is narrower in the



Whilst it can be contenpl ated, that the boundaries between crotch region 5
and the rest of the article can also be curvilinear, they are approxi mated
Wi t hin wb'B/sB§8sent description to be straight | i nes, PepepRddggshar to
the | ongitudinal axis of the article. The "crotch region” is
further conf| ned by the w dth of the corel1br this 10 respective region,
and the "crotch region area" by the surface as bei ng defined by the
crotch region length and the respective w d conpl ement ary
el enent t ocrofehsegioprthae gutside the cEgleh rrg@tﬁn. t{r@re'omfs@glon ha% ar§nalissarea

| east one b:(%arﬁbc“‘)e%)&ﬁaﬁ% YEHhaining el 6Fthe: abdbHsaltiddge t owar ds the 15 front

and/ or the the absorbent™ core outside the crotch region.
The various el enents of the absorbent article and especially of the

absorbent  *  \yHilst :t:%anfblétdwiterhplaieatthmuhefwmdariebebemken%mmkegwn

art ol essncatle the esh 3R %0 aPGuBar 85PBe rfitbero By SelidbaRiathdivtnin | o

be absor bed thy pﬂ’é@nt desception te ber straight lindss perpengdicuat 1o theglongitudinal adst o

not remain face of the article, where it mght have too much
undesi red cgbﬁt“ﬁ?rt%'%h the wearers skin. This region is often referred
to as acquisition region. 25 Anot her region can be consi dered

where the receiyrdr&agh ?égﬂﬁt‘ &8 ﬁ;frgxetroconfnedbﬁyuiﬂé wadtn! Bf &her@tﬂe itsiscan

be done in one region, I rect cent to
equr o\ tDon FPeRRde Baiamiand e Crala@sor AreR by he AUBSsR g diping defined

somewhat di Hafk droei refndengicand tie rexpeetive Nidth, there can be nore than
one 30 storage regions, either in direct contact with each other (such as

when pl aci ng two storage material |ayers .on top of each other), or
whi ch can have Awadiomplementarycelerent toi the eratdh tedien, memhscabemqemrepalaoi ng

h t t l4R, .
cach one ot SRRTGSROAE fbabE oyt mashy o, WAl RGIEEHEY | Sxhdrle e e
r egl on, xwm cfront and/ar4be sepr oftheyatiaeroentnareioufside the emc!u regieR.but i on, i.e.
transportlngtheflwd primarily WD 99/ 45879
PCT/ US98/ 05044 ) . - - i.n
x.y. direction & Yafiouselements of the aksqrbent anticleand eepeqially ‘:PLPetB?(?rPSPBbq'He .‘
storage coré ¢anfarthér be distinguished by their functionalitysor bent article, the

regi ons can be conbined in one unitary and
20 Thereby, the region being closest to the loading point of the articles needs
generally fo ensure that the body exudates which are to be absorbed by the
article are sufficiently quickly acquired so as to not remain on the surface of the
article, where it might have too much undesired contact with the wearers skin.
This region is often referred to as acquisition region.
25 .
Ancther region can be considered where the received body exudates are to
be ultimately stored. This can be done in one region, which might be directly
adjacent to the acquisition region, or this might be done primarily in a region
somewhat distant from the acquisition region. Aiso, there can be more than one
30 storage regions, either in direct contact with each other (such as when placing
two storage material layers on top of each other), or which can have no direct
contact with each other (such as when placing each one storage region in the
front and back parts of the article).

35 In any of the above cases, it can be desirable to have a further region, which
has a primary functionality of fluid distribution, i.e. transporting the fluid primarily



5 honpbgeneous structure or material. Mre preferably, however, at |east

sone of the regions have different fluid handling properties different
so as to be_better adapted for their specific functionalit Oten it
is preferre Q¥ 48% gn the regions from material s havi 9805044
properties. 10 For the particularly pygferred designs according to the
present invention, there nust be at |east one fluid storage region,
and at | east one other fluid acqui sition/distribution region.

Each of the i 60y Aifection dfamne arBélePdacts Befrsm the deqaRkition rRYidd 8 the stofage
havi ng 15 essenti al lé an X,y extensi on with essential | y constant thickness

di nmensi on)-, rggions or regions. d| nmensi onal | y shaped. Further, these regions can

be arranged in various relative positions to each other such as being
| ayered, or cingupsc er

Pr ef erred execdﬁ %ﬁ JH(#%e ‘ﬁ%ltge r&ﬁkﬁ%%’i} b[%hgge‘%p]egtﬂ‘ PQ? éﬁt%v%"d
these § domogeneauscstrudiate ohoatedal e\preferably, hewaver at ilegsisomenof he

confort of ger Jegj cms"‘ﬁ%\l?c-ﬁa Wiffeok ﬂﬁﬁ%éﬂdliﬁ@ ﬁr%g@ftle‘éedrggﬁﬁﬁtsd"‘?s%l be BB&? has

to b
wgl | eagoinfr' .adam%&@rathﬁra&p@mf\cofunm@a dy.t@fteny it is prefea'edl efigry ﬂpﬁ Eggionsd

execution hq&,ﬁnsgﬁhasv“émﬁg diffeeert ptBpéRieshe crotch region, 25 and al so
has relatively |lower fluid storage capablllty in this region, so as to not

i ncrease the bul k between the | egs even for a | oaded article.
Wi | st tibe var iRorstiec partichlarlys préferred désigns aeoording d6i the pmsbattm\mrmbneach

oLRer 1 AR ool S8 458 GRETIM B ol Y o AL B eid o

t hr ough t he acquisitibr/distrihutionregiogi on, i f present. Wi | st the
respective regions are referred to by their prinmary functionality,
they generally also have at least to a certain degrée other functionality.

Thus, a 35 fl fFarhetbeegionsiearabave vaiiens shanesaPyeh Rakeing flati(ee. having

di stri bqts: lo'ésfséﬁﬁé!ly) aal kWextéﬁQon with %sfsbﬁtléilyaééhﬂtéﬁtt thickriesd! aihrenb gar
Lg% ng\év'l%éaﬁaveqdlmensroné“y sr{aeptecf~| t#u% R\ese reg}/ons can be aurq:)ge(:l9 in vanous

Absor bent mrelative positions to éqcly ottferpsuchoakibeingiiayered, \arr cicousnsoeibingnin x.- t he '

absorbent c functionality point of view, it is often
desirabl e tg"e%g&\'éﬁgaa%hféh%rbsorbent core to 5 be conposed of one or nore

absorbent nenbers or structures, which m ght

20 Preferred executions of the article comprising the various region have these
arranged such that they have only little negative impact on the comfort of the
wearer, and ideally no negative impact at all. This has to be considered for the
article in its unloaded (“dry") state, as well as in its loaded state. For the latter a
particularly preferred execution has a small width dimension in the crotch region,

25 and also has relatively lower fluid storage capability in this region, so as to not
increase the bulk between the legs even for a loaded article.

Whilst the various regions must be in fluid communicating contact with each

other, i.e. there must be the possibility of the body exudates to move from the

30 acquisition zone to the storage zone, and doing so by moving through the
“distribution region, if present.

Whilst the respective regions are referred to by their primary functionality,

they generally also have at least to a certain degree other functionality. Thus, a

35 fluid absorbent storage region will also have a fluid distribution functionality, and
a fluid acquisition / distribution region will have some fluid retention capability.



consi st of sub-structures, such than an absorbent core can be considered to
be conposed of one or - as |n nost cases of nodern absorbent article
designs - woofysyal different "materials". Wthin the contgtiy@boddie
present invention, a material form ng an absor bent nenber 1s an

el ement which can be tested for its 10 =-=r#t-erial properties”, independent
of whether the material is a "pure" materi al (e.g. a particle of
superabsorbent material), an accumul ati on of honbgeneous mat eri al

(e.g. a mass of cellulose fibers, or a foamstructure, or a mass of

super absor bexHsdpBéht mkRibers @ M xture of two or nore pure materials or

mat eri al xture qf superabsorbent particles

—accunul atr.ons
havi ng differedP w’%?o'ﬁ@k’f‘é §? t'&‘? %?fiﬂL@nEPQJP”%LerV%§B§%@W e Epmsaand
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form ng a distinctabl
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subst r vt ur SSMROSRRL of BB Bic: s n (8P RERES b fodern ASBfert At ghdfins -
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material), ferent reglon ar-e varying
densiti €8, I\maie'ﬁﬁ eP@P&BF%S f‘EPng hegthehdhe “é%teﬂﬁhlsoé Me nalenin)
usi ng ¢if eé wmm@rdm@eaasuorbeﬁﬁhﬁteﬂé? aﬁ'tédwmmﬂat&w\fof‘?fonﬁo"g&%o@&

i ci

desi gn fl exi bi al | Qwi dr.ophi ore size or other
properties r’@?@x‘?’g t(e190r fMaFs a?f’gﬁ'i"?‘% fibers, Beqﬂ?l%ﬁ“%‘\'f r O 3 JOASHIVer
rDl ange. b30_ supeFahsmbemtepambies&nhernmlme of twotunrmsre pure Mghaist oromaterial f
stributio AYLIEMENLS e 0
wel | funct | SRR IRNARTP " B Iityrs of suiStebRorbft LaKies dli hé.% -G,
propertilés curopm:eabmraaéwlendmﬂﬁmerabsmbeet iparticies, ange calfulogicHihersy ooroa,
the foll OWI h v d
acqui oi t1 on TGee (@faieriont Df Geraf Mhalell PG 14 Uishtictably bsorhent

nbers - FR%-‘S they Tare co
suction mg Pﬁ Rucheama two dgyes ramprsitedel ow, WO 99/ 45879 _
PCTI US98/ 05044 - 18- The

acquisition / |str|bt| uita fo sent n n
exhibit corta Wi Be Rt tBLastsRls ik b i RifaRpe eSSt 8 uia
20 handlmg membef’ and for certain members it will also be possible to assess the
properties of the substructures or materials comprised therein.

The functional regions as described above can be formed out of the same
material (for example celiulose web, or a mixture of cellulose and superabsorbent
25 material), whereby the different regions are defined for example by varying
densities. More preferably, such different properties can be achieved by using
different members and/or materials, allowing a wider range of design flexibility by
allowing hydrophilicity, or pore size or other properties relevant for fluid handling
to be varied over a much wider range.
30
Properties of members or structures
Acquisition / Distribution region requirements
Whilst the required properties of well functioning materials or members in one
region are depending on properties of the absorbent members or materials in the
35 other region, the following characteristics have been found to provide suitable
acquisition / distribution members - provided they are combined with high suction
storage members at outlined below.




5 For purposes of the present disclosure, this Capillary Sorption

Desorption Hei ght is nmeasured in terns of the nenber's ability to

rel ease fl ryi ng caplllary pressures, herein de

units of %%g?ﬁ%%%ﬁnn hei ght ("capillary hei ght"), mhi8h$égé9§§ﬁerally
encount ered when the nenber is positiongdgin an absorbent article. The

Capil lary Sorption Absorbent Capacity test (also referred |0 to herein
al so as the Capsorption test) neasures the amount of test fluid per
gram of an absor bent rrerrber or material that is taken up or rel eased when

t he mat er i h 0 L1l a
sorption - aasgERer,/ GsBttiER, MenkBns A% 1oL e buBsRledlin; ¢
descri bed iexhibitaerain Caplﬂmyaﬁ;d)rpitlnnMOTan Neightsi¢(CSBH).i on bel ow. 15

The CSDH for an acquisition / distribution material suitable for the

pr esent invention is relevant with regard to the |nteract|on with the
absor berft st orE@fepurposeawfiibespiesent disclaguse, thise Capilleny Sosptian t Besorplien
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SCg D(I){IO ;385 pefﬁenghf'y vﬁlﬁ}cz/oavé gererally en@@mﬁéréct/whénéthé@n@hbepfs @osmone"aﬂmant h?
va e es
where the lrearBeh! Stof, SHe. CRERIERL REinton ApsBrst Gabably 1patRRElBReb Y.
amount mf | fogherein taismnsalheoeapaorpmon rtebt)i measunestthe amount ap test fiuid perest
(which is i én&r@i‘hﬁlﬁﬂ ﬂ'ﬁééatwer qr matenal W&é'lﬂ%kteh% Pl'élé Wﬁgﬂrtﬁé' on

pressure ( exp resse

shoul d be r@mna}epy M@Wb;% i nl%cm |aﬁmvaa@99 3belgbta/\mr‘era r@nﬂ thorp lon
absorbent s STaHe BHAbsorbért Ga itedtligd bedPipRfiehtedl
t he presentéﬂi&gﬁi o? %ﬁplgé@?;’j absorb e%ht%'tryrenbérsegcsn © I@él'léscussed
bel ow have ‘???@ he ?Stt e y "6ut ion materials even if these .
have amg el atively high capillary desorption pressure, which would hit herto
prevent use of teri

one aspect th Tﬁ%%&ﬁﬁ ﬁ’ aj{ é?é@ % bg%ﬁ@gﬁi@n%%gegﬁigﬁ%lg fﬁ%:he pré-%r age
absor bent niaNeeticn s Irelevant with [mrdftoaﬂ’@uir&mctmﬁ withsthe Bbso ntrmagg o

per/ Usoar o uti material ca
PCT/ US98/ 056? A mbers or materials (see below), such that the distrib IOS

a CSDH 80 o$ubseasienty besiswatered by the stosage materialo cm or even nore

t han 903¢m I n anot her aspect the invention relates to absorbent

cores conpri si f@ysr,lqgﬁ%gé}ﬂgiﬁgﬁgéfégg&mn RIRSES ' hQbErcdiBe WeScftbed by its

acqui sition/
CSDH value at a capacity which corresponds to 80 % respectively 90 % of its

capacity at a height of 0 cm. Thus, the CSDH 80 value is the height (expressed
in cm) in the capsorption test, where the material or member has released 80 %

25 respectively 90% of the amount of liquid it can absorb at 0 cm height in the
capsorption test (which is its maximum capacity).

aV| ng

Whilst the capillary desorption pressure (as expressed by the Capillary
Sorption Desorption Height) should be relatively low so as to allow easy
30 dewatering by the absorbent storage members (see below), it is a particular
aspect of the present invention, that the storage absorbent members as
discussed below have the ability to dewater distribution materials even if these
have an relatively high capillary desorption pressure, which would hitherto
prevent use of such materials for the present purpose.
35
Thus, in one aspect the invention relates to absorbent cores comprising
storage absorbent members allowing the use of acquisition/ distribution members



having a CSDH 90 of nore than 40 cm even of nore than 90 cm or even nore

than 180 cm Materials suitable to achieve acquisition / distribution
requi rementwo®drassre Fl ui d acquisition/distribution nmenbers spid#88sRsdsQr
bei ng used in the present i nvention, can conprise various materials
and can be made by vari ous processes19- A suitabl e nenber can

be a web conprising resilient fibers, which are 15 forned into this web by
wel | known pracess s air-layLn or wetl ayi and the |ike.

A vi de vari BRVINGra ESOH RDrR! PAbarE 45 b Sien et Fner catnaien mere
menber s thaac@®ech.ng to the present invention. Apart fromwell know

synt hetic fibers such as 20 being based on polyethyleneterephtal ate,

pol yester, polyamne, resilient pol yol efins or conbi nations thereof
e.g. in bi- né‘oramtthan laspetbithe nveationcrdlatesyto absopberite corss fdohmnsmg a

chem caldy \ ﬁé‘%

her ei n, At he@eéér?gsﬁgﬁb& sti f%(iene %é Hé ’(fjﬁct;wgﬁ'[:)n/ Pg@l}qtlggrr@émgé?s
means any fh8wng amSOH m@@lﬂlﬁﬂ 40 @ﬁbcﬁ\f@? efireatethiam@ om, tar dveormarse
stiffness ofhdme8d chers under both dry and aqueous conditions. Such neans

I nclude the addition of chem cal stiffening agents which, for exanple, coat
and/ or i npregnate the fibers. Such nmeans al so include the stiffening

of the fi bemt jals suitailette rEichievienacqllisition A distrbutiohuequirbmiches fi bers

St 11 onti by o AbRTSERARSTRUAHn HorBars Sitas Tof Being usestin tns, prsaeat

di scl osed twent;mrrmae domBisenavatious thaeriglst and 2an24be02hade sbyedarious

Decenber ;83%965 Chung, U.S. Patent 3,440,135, Issued April 22,
1969; Chatterj ee S. 35 Patent 3,932,209, Issued January 13, 1976 and
Sangenis et al., U S Patent - 4,035, 147, Issued.July 12. 1977.. More

prefe”ed fl beASs@ﬁéle'ﬁl@hﬂfé?dcéﬂ EE%‘ b ctogipr@lng resitent® %SFE \ﬁhi%szaf’é?’

d S.
::%%9 leJSg 05 gmed tn?o ?hls web by by weh known processes, such as anr-lay@g, or wetlaying

4,888, 093, andtinsllik®cenber 19, 1989, and Moore et al., U S. Patent

4,898, 642, i ssued February 6, 1990. Cl'her pol ymeric stiffening
agent s whi ch can coat or i npregnate cellulosic 5 fibers include: cationic

nmodi fi ed st ar cA wideivagety oi regilient fibersi cambe gnvispged to perform well in members -

according to the present invention. Apart from well know synthetic fibers such as

20 being based on polyethyleneterephtalate, polyester, polyamine, resilient
polyolefins or combinations thereof e.g. in bi-component fiber form, a particularly
preferred fiber is a chemical'ly-stiffened, twisted bulking cellulosic fiber.

As used herein, the term "chemically stiffened, iwisted, and curled fibers"
25 means any fibers which have been stiffened by chemical means to increase
stiffness of the fibers under both dry and aqueous conditions. Such means
include the addition of chemical stiffening agents which, for example, coat and/or
impregnate the fibers. Such means also include the stiffening of the fibers by
altering the chemical structure of the fibers themselves, e.g., by cross-linking

30 polymer chains.

Fibers stiffened by crosslink bonds in individualized (i.e., fluffed) form are
disclosed, for example, in Bernardin, U.S. Patent 3,224,928, Issued December

21, 1865; Chung, U.S. Patent 3,440,135, Issued April 22, 1969; Chatterjee, U.S.

35 Patent 3,932,209, Issued January 13, 1976 and Sangenis et al.,, U.S. Patent
4,035,147, Issued July 12, 1977. More preferred fibers are disclosed in Dean et

I, U.S. Patent 4,822,453, issued April 18, 1989, Dean et al., U.S. Patent



am no groups) such as those available from National Starch and Chem cal

Cor p. , Bridgewater, NJ, USA;, |atex; wet strength resins such as

pol yam de- ichlorohydrin resin (e.g., Kynene[err] 557H ,
Inc. Wilm n&f%%’?&a% Del awar e, USA), polyacrylam de resin (dgég&#gszdésfﬁ or
exanple, in U S Patent 10 3,556,932 issggd January 19, 1971 to Coscia, et
al.; also, for exanple, the commerci al 'y avail abl e pol yacryl am de
marketed by Cytec Industries, West Patterson, NJ, USA, under the trade
name Par e2|d [4c888,003 LiskiGed Decsmbbear 18 ‘tﬁﬂa{(’md Mﬁoﬁthbml 8. IRat%slmr 41,?96,@4%96
resins, an esi ns. The fibers suitable for the
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preparing the stlffened cellul ose fibers include, but are not Iimted
to, gl utiaral defie fibgtsy switdbie for théoftuid! absoyblent merhikgry cherkinc are iptefefabher
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stiffened fiappliedftodhetfibens whichjssibsequent to apdicatiancare saused to c@msaﬂyses

i ssued Mar chogny Iﬂt?g%b eT EEOS% ihlebonat. These 'c¥d§ﬂlﬁﬂ bBHQ@rcahhﬁéi%ase stlffness of
condi ti ons |s to orm ers which are st m et
t hei r \Vitbers, s¥heseas the utiiization of mtrap ber cross %onds to chemlca y

PCT/ US9&505%€fen the fibers 1s preferred, it is not meant to exclude other 3ypes of reactions
tw sted, curl e conflgﬁu% L on ﬂ?%bg use in the absorbent articles herein.

Such fi 63? 'Efﬁ?’ %%85 king them are described in the above
I ncor por at ed pat ents. Stiffened cellul ose fibers can be

hrepared by ! nif mﬁé'rﬁére%@ﬁ?térd‘gjrﬁ%eﬂ’ﬁ&rs chérhfes ggf;eéssﬁg%amaby intrafiber
crosslinking with crosslinking agents while .such Tibers are in a relatively
25  dehydrated, defibriliated (i.e., lndlwduahzed) twisted, curled condition. Suitable
chemical stiffening agents include monomeric crosslinking agents including, but
not limited to, C,-C, dialdehydes and C,-C; monoaldehydes having an acid
functionality can be employed to form the crosslinking solution. These
compounds are capable of reacting with at least two hydroxyl groups in a single
30 cellulose chain or on approximately located cellulose chains in a single fiber.
Such crosslinking agents contemplated for use in preparing the stiffened
cellulose fibers include, but are not limited to, glutaraldehyde, glyoxal,
formaldehyde, and glyoxylic acid. Other suitable stiffening agents are
polycarboxylates, such as citric acid. The polycarboxylate stiffening agents and a
35 process for making stiffened fibers from them are described in U.S. Patent No.
5,190,563, issved March 2, 19893. The effect of crosslinking under these
conditions is to form fibers which are stiffened and which tend to retain their



been dried and defibrated (i.e., "fluffed") as described in U S. Patent
Application Serial No. 304,925. It is not, however, neant to

necessari | ywnsly ygzl,? ot her hydr ophi lic, cheni cal | y Sti f f epedusésfdsodecd,
and curled fibers fromthis invention, 10 such other fibers being

described in (but, not limted to) the pr@di-ously nentioned u. S
Patents 3,224,926, 3,440, 135, 4,035,147, and 3, 932,209. Oher non-
chem cal neans of providing stiffened, twi sted, and curled cellul ose fibers
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referred to herein as "crill", and high surface area cellulosic materi al
such as 20 exQthetehore iprefeced Webmmr(emommmaasemmaaf)f bersbaying @

surface are [ mxed with the stiffened fibers in
tarﬁgatglﬁ L}f ﬁig'h%d?ﬁa%e areX

slurry and IS wetl al A bl ender, a repul per, a defl aker, a
val |l ey beater, a refiner (e.g. srngle, cone, or 5 double disk refiner),

or other equi prHiIskNgNB is?nfﬂlﬁicarfﬁ)e@aguéﬁ? Hsehalmghia., very small diameter
("microfibres”) or having a special surface configuration are contemplated to be
25 suitable, a presently preferred fiber for this high surface application is the
eucalyptus family of wood pulp fibers. Eucalyptus provides desirable capillary
pressure characteristics in combination with the chemically stiffened, twisted, and
curled fibers and will not easily pass through the forming screen, as does a
significant amount of the cellulose fines described below. Particularly suitable
30 eucalyptus fibers include those of the eucalyptus grandis species.

Other suitable surface area generating fibers for addition to the stiffened
cellulosic fibers prior to formation of the wet web from a pulp siurry include, but
are not limited to, a variety of cellulosic and synthetic fibrous materials such as

35 those disclosed in U.S. Patent No. 5,217,445, issued to Young et al. on June 8,
1993. Such materials include nonstiffened cellulosic fibers (i.e., conventional
cellulosic pulp fibers), highly refined, stiffened and nonstiffened, cellulosic fibers



declunp, or refine the stiffened fibers and high surface area cell ul ose.
H gh surface area cellul ose can also be made fromcellulosic fibers by
passi ng a W&%U/&s uspensi on of cellulose fibers through a small dianeter
orifice, in 10 ich the suspension is subjected to a presSGFreSHBR4of at

| east 4.3 Pa (3000 psig) and a highosel ocity shearing action, followed
by a high velocity decel erating | npact. Passage of the suspension
through the orifice is repeated until a substantially stable

suspensi on referodd dortestein aSe'erill!, SandPaiginisuffad8 Jréd elillgshtnaterial Sliciths:
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t he specifi ' . Proyvi thig certain strength to the .
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t he thersnopl astic binding material provides bond sites

at
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fibers. Such er ma can, general ; be y formng
a web conpri sing the stiffened cellulosic fibers and thernoplastic

fibers,20whi ch Ereteforef o abider to fasiiate éordbéssﬁﬁ@_tm@ ﬁrboﬁégE%auq-E &cific
therrmplastr*_'%flbr us_materi ternm xed the stiffen

cel lul osic Bféqrgcéjnarqqeﬁtée%, ?ilﬂesg{l]\ gvee[th%"da&r\écﬁﬁte& lgryy\tc;i]ng esns ‘can be

integrally incorporated into or onto the web. This can be done by adding the

binding means to pulp prior to web formation, by applying the binding means to a

wetlaid web after deposition on a forming wire, and before drying, after drying, or
25 a combination thereof.

Whilst the specific binding means to provide this certain strength to the
formed web is believed to not be critical to the fluid handling performance,
thermoplastic fibers have been found to provide a preferred option, and a

30 chemically bound web an even more preferred execution.

In an preferred execution, the fluid acquisition / distribution material
comprises a wetlaid web of stiffened cellulosic fibers wherein the web is
reinforced with between about 0% to about 50%, preferably between about 5% to -

35  about 25%, more preferably between about 7% to about 15%, of a thermoplastic
binding material, wherein the thermoplastic binding material provides bond sites
at intersections of the binding fibers with either other binding fibers, chemically



prior to web formation. Once forned, the web is thermally bonded by heating
t he web until the thernoplastic portion of the fibers nelt. Specific

non-limti 99/45&?0):()%{_@ es of suitable fibrous materials i ncﬁgﬂgﬁgﬁ%w“gst er

hot nmelt fibers 410), biconponent fibers, triconp ers,
m xtures thereof, and the like. 10 -23.In addition, a crinped type
pol ynmer - based binder fiber will contribute added bulk to the web. A
presently preferred pol ynmer-based bi nder fiber of the crinped vari ety
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-24 - aﬁbem%?%‘quaas?toiuésﬁ B¥™s for use herein can be on the order of

about 0.1 cmtoe about 6 cmlong, preferably fromabout 0.3 cmto about

3.0 cm ThetBefMEHIEEME 2binding SmBltéHas alsaful™or Sthdydidr aegiisitioh /
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vari ati on, témperdtures whichasillawbttextdsively dansagentheocellulosic fibersor Pledérablyaces

of the web. tﬂ-éﬂrﬁeﬁiﬁﬁ %iﬂf’gf Eﬁe QEéﬁﬁJ)aggﬁé @)ir(cﬂﬁé r}ﬁéteﬁg] @Jil‘ bienlegsqhan about
{175°C), preferably between about 75°C and about 175°C. In any case, the
melting point should be no lower than temperatures at which the articles of this
invention are likely to be stored, whereby melting point will be typically no lower

25 than about 50°C.

The thermoplastic binding material may, for example, be polyethylene,
polypropylene, polyester, polyvinyl chloride, polyvinylidene chioride.

30 Preferably, the thermoplastic fibers will not significantly imbibe or absorb
aqueous fluid. However, the surface of the thermopiastic material can be
hydrophilic or hydrophobic. (As used herein, the terms "hydrophilic® and
"hydrophobic” shall refer to the extent to which the surfaces are wetted by water.)
Hydrophilic material becomes more preferred at higher thermoplastic levels,

35  particularly at levels above about 40%.



Pat ent 4,590, 114. 10 As di scussed previously, scrinms such as tissue
sheets and ot her water pervi ous nonwoven sheets can be used as
external support in addition to or in pl ace of the bindi ng neans
descri bed aBtQ&%45879 An even preferred starting materi alPCABISB399¢s
chem cal binders. Such 15 chem cal additiyge binding means for increasing
physical integrity of the absorbent nenber and/or facilitating-
processi ng of webs, especially wetlaid webs, can be resi nous bi nders,
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attached to ni tABgenennpiefesed pstarting matatiahgoroprisessichenticaln dinders. Such
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chemi cal addéttuk \;/)%Iyt%\'crr]y grrnidec-gﬁl@xgﬁlesﬁ\dsq'&hve? resins finding utifity in this invention are
urea formaldehyde and melamine formaldehyde resins. The more common

25 functional groups of these polyfunctional resins are nitrogen containing groups

such as amino groups and methylol groups attached to nitrogen.
Polyethylenimine type resins may also find utility in the present invention. A

presently preferred chemical additive binding means is the commercially

available polyacrylamide-glyoxal resin marketed by Cytec Industries, West

30 Patterson, NJ, USA, under the trade name Parez™ 631 NC.

Starch, particularly cationic, modified starches may also find utiity as
chemical additives in the present invention. Such cationic starch materials,
generally modified with nitrogen containing groups such as amino groups and

35 methylol groups attached to nitrogen, may be obtained from National Starch and
Chemical Corporation, located in Bridgewater, New Jersey. Other suitable



10 binders can be applied to dried or undried webs by printing, spraying,

or ot her met hods known in the art. In addition to the use of
a chem cal Wwowbigsgroreans, fluid distribution nmaterials P A3498/85044
benefit fromthe integration of a therrrallxsl bonded pol yner mcro web in 15
the material as expl ai ned above. - 25Fhe described constituents for

suitable and preferred fluid acquisition / distribution materials

accordi ng e bl ended together. and forned into bs, . by a variety of
met hods, imﬁrﬁg"a’é&@'miﬁﬁ W?gﬁ'%at&g,toapgﬁﬁﬁ |"ﬁé‘°ﬁtﬂ?@)€f§]yi?@°h@hrﬂﬁhﬁ@?yland
ot her net hoasetaté. whi ch wet-1ayi ng met hods are presently preferred.

Techni ques for wetlaying cellulosic fibrous material to form sheets such as
dry lap and paper are well known in the art. These techniques are generally
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f or ami nous Mmathodsg knowe intheatteri ng the wetlaid slurry to forma 35 wet
web, and drying the wet web. Preferably, the aqueous slurries of fibers for

wetlaying will have a fiber consistency of between about 0.02% and about
2. 0% pr elneaddition jethe ure @ ehamisabbindingmeans oflviddistdbutions matenjals -

vei ght basi gray also benefit 6t ¥editeGiation of a t | : -
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Deposi titon H1e Materq! as explaingd @bOYRt y acconpl i shed using an apparatus known
in the art as a headbox. The headbox has an opening, known as a slice,
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Techniques for wetlaying ¢ellulosic fibrous material to form sheets such as
dry lap and paper are well known in the art. These techniques are generally
applicable to the wet-laying of the stiffened fibers to form wetlaid sheets useful in

25 the absorbent structures of this invention. Suitable wetlaying techniques include
handsheeting, and wetlaying with the utilization of paper making machines as
disclosed, for instance, by L. H. Sanford et al. in U.S. Patent 3,301,746. Due to
the behavior of chemically stiffened, twisted, and curled fibers, particularly their
tendency to flocculate in aqueous slurries, certain processing modifications,

30 hereafter described, are preferably implemented when wetlaying with paper
making machines.

In general, wetlaid webs can be made by depositing an aqueous slurry of

fibers on to a foraminous forming wire, dewatering the wetlaid slurry to form a

35 wet web, and drying the wet web. Preferably, the aqueous slurries of fibers for
wetlaying will have a fiber consistency of between about 0.02% and about 2.0%,
preferably between about 0.02% and about 0.2%, total slurry weight basis.



10 Once forned, the wet web is dewatered and dried. Dewatering can be
performed with foils, suction boxes, or other vacuum devices or

gravitational flow. Typi cal |y, dewat er i ng i ncreases the fiber
consi st ency P88 Reen about 8% and about 30% total wetPEEHSHASEA:
basis, preferably between about 8% and ab_% 23% Dewatering to

consi stenci es above about 23% may require Wet-pressing 15 and is |ess
preferred. After dewatering, the web can be, but is not necessarily,
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to fiber consistencies between about 95%to about 999% . The

flexibility of the fully dried web is preferably increased such as by = .
t echni ques wel | OkoewWdrned| itike awbt webh isssdewatpieth ahedried mewwengaﬂhebe

dryer 30 w
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Lgfﬂe [Egg,e%mnsferred rom t{'uesfgrmmg wire to a drying fabric which transports the web to

Essenti al | y,dllyingsappmsprow des nechani cal treatnent of the web, by
feeding the starting material through at |least two rolls each with
circunferenti al ri dges and grooves, which are run at such a close
tol erance that Pnéngwobtie wehwebdoay bpaasamplishert ptiizing many techniques known

7oL L RREAE ANh s o, WP il 9 e e Bt i
appl i cators par%cula\'\ﬁ/ |mportant that e web E‘b dried gnorggglfiy ahd “Gnifo ormly at a
temperature which fuses the thermoplastic binding material to other fibrous
materials, but not so high as to cause the thermoplastic binding material to flow
into the void volume of the network. Drying can be accomplished via, for
25 example, a thermal blow-through dryer, a thermal air-impingement dryer, and
heated drum dryers, including Yankee dryers. The wetiaid webs are preferably
dried to completion (generally to fiber consistencies between about 95% to about
99%). The flexibility of the fully dried web is preferably increased such as by
techniques well known in the art such as creping the web using a Yankee dryer
30 with a doctor blade.

in order to achieve particularly preferred properties according to the present

invention, the prior art materials as discussed above can be subjected to an

additional process step after being formed. Similar processes have been

35 developed for treating stretch laminate materials and are described in US-A-

5.187.897 (Weber) relating to stretch materials or in and are for fluid distribution
materials described in EP-A-0.810.078 included herein by reference.



havi ng three di mensional surfaces which at | east to a degree are

conpl ementary 10 to one another and can overlap or "intermesh" so as to
strain the wmabew4sate t herein bet ween. The arr apgamsdsoks t he
ri dges and grooves both in circunferential and axi al direction of the
cor rugat ed rolls, can be uniform speC|f|@ executions can 15 conprise
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to al | dvetweleat i vel y easy plastic deformati on by the nechani cal
process, then reaching a desired resiliency and/ or strength by the
heat curing. 35 It is further recognized that while the preferred

processes enpl olheresianggment of the ridaes and greovey dobiy in eir¢umierentialanskaxial

i nventi on Meyrdtion f e 'dopkligatdd Yolls ZaRdbe uniform, \Q‘Be%ﬁfc‘li%gutlons can_
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foam col | apses un ary essures i nv
20  portion than towards the edges..

Also, the use of more than two corrugated rolls can be beneﬁcral such at
when to avoid too strong treatment in one step.

25 A further enhancement of the process can be achieved further adding a
process step of heating the web, either by a separate process step directly after
the post formation treatment as disclosed in the above, or by heating the means
that applies the mechanical stress to the web, e.g. one or both of the corrugated
rolls. Preferentially, this is applied for webs comprising thermofusible materials

30 (such as the materials comprising thermoplastic fibers). The beneficial effect of
this additional heat treatment lies in that the webs can be formed such as to
aliow relatively easy plastic deformation by the mechanical process, then
reaching a desired resiliency and/ or strength by the heat curing.

35 it is further recognized that while the preferred processes employ meshing
cylindrical corrugated rolls, the present invention may also be carried out utilizing
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her ei naf t erwol3dasgRl | apse, if relatively uniformthroug
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exhi bi t @8 weésrasslinien and other icomonomersitanrdisbbe infasntial.qui d. The adhesi on
tensi on exhi bited by these foans can be det erm ned experinmentally using

a procedure where weight uptake of a test liquid, e.g., synthetic
urine, is nmeastoimede fgargnpsefubherginvaredthesaswhich anedrelativalymipenssefied.
suction spedhe eelig!lin atRhas@Estaftidly BpBh fdal ' &N 10
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al.) openings or "windows" that are large enough to permit ready liquid transfer from

25 one cell to the other within the foam structure.

These substantially open-celled foam structures will generally have a
reticulated character with the individual cells being defined by a plurality of
mutually connected, three dimensionally branched webs. The strands of

30- polymeric material making up these branched webs can be referred to as
"struts." For purposes of the present invention, a foam material is "open-celled" if
at least 80% of the celis in the foam structure that are at least 1 pm in size are in
fluid communication with at least one adjacent cell.

35 In addition to being open-celled, these polymeric foams are sufficiently
hydrophilic to permit the foam to absorb aqueous liquids. The internal surfaces
of the foam structures are rendered hydrophilic by residual hydrophilizing
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a fairly selective range of monomer types and levels to achieve these desired
25 properties.

'For distribution foams useful for the present invention, the Tg should be as
low as possible, so long as the foam has acceptable strength. Accordingly,
monomers are selected as much as possible that provide corresponding

30 homopolymers having lower Tg's.

The shape of the glass transition region of the polymer can also be
important, i.e., whether it is narrow or broad as a function of temperature. This
glass transition region shape is particularly relevant where the in-use

35 temperature (usually ambient or body temperature) of the polymer is at or near
the Tg. For example, a broader transition region can mean transition is
incomplete at in-use temperatures. Typically, if the transition is incomplete at the
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25
A feature that can be useful in defining preferred polymeric foams is the cell

structure. Foam cells, and especially cells that are formed by polymerizing a
monomer-containing oil phase that surrounds relatively monomer-free water-
phase droplets, will frequently be substantially spherical in shape. These

30 spherical cells are connected to each other by openings, which are referred to
hereafter as holes between cells. Both the size or "diameter” of such spherical
cells and the diameter of the openings (holes) between the cells are commonly
used for characterizing foams in general. Since the cells, and holes between the
cells, in a given sample of polymeric foam will not necessarily be of -

35 approximately the same size; average cell and hole sizes, i.e., average cell and
hole diameters, wil! often be specified.



typically fromabout 8 [err] mto about 12 [er]m "Capillary
suction specific surface area" is a neasure of the test-liquid- 15
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l'i quid. Capillary suction specific surface area is determ ned both by
t he di mensi ons of the cellular units3n the foam and by the density of
the polyner, and is thus a way of quantifying the total anount of
solid surface provided by the foam network to the extent that such a
surface participates in absorbency. 20 For purposes of this
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" Foam densi ty" (i.e., in grans of foam per. cubic centinmeter of foam vol une

I n air) |s specified herein dgh a dry basis. The densit t.he foam
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foans in the® resen nvention have a
dry density thfe extent that smctgaaqrfme]pammpates m/ﬁb? HANCYbl e gravi metric
procedurf0 that will provide a determ nation of nmass

For purposes of this invention, capillary suction specific surface area is
determined by measuring the amount of capillary uptake of a low surface tension
liquid (e.g., ethanol) which occurs within a foam sample of a known mass and
dimensions. A detailed description of such a procedure for determining foam

25  specific surface area via the capillary suction method is set forth in the Test
Methods section of U.S. Patent No. 5,387,207 supra. Any reasonable alternative
method for determining capillary suction specific surface area can also be
utilized.

30 Distribution foams useful for the present invention will preferably have a
capillary suction specific surface area of at least about 0.01 m2/ml, more
preferably at least about 0.03 m2/ml. Typically, the capillary suction specific
surface area is in the range from about 0.01 to about 0.20 m2/m|, preferably from
about 0.03 to about 0.10 m2/ml, most preferably from about 0.04 to about 0.08

35 ma/mi.
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Foams useful for the present invention can be obtained by polymerizing a
specific type of water-in-oil emulsion or HIPE having a relatively small amount of

25 an oil phase and a relatively greater amount of a water phase. This process

comprises the steps of:
A) forming a water-in-oil emulsion at a specified temperature and under
specified shear mixing from:
1)  an oil phase comprising:

30 a) from about 85 to about 98% by weight of a monomer
component capable of forming a copolymer having a Tg of
about 35°C or lower, the monomer component comprising:

i) from about 30 to about 80% by weight of at least one
substantially water-insoluble monofunctional monomer

35 capabie of forming an atactic amorphous polymer having

a Tg of about 25°C or lower;
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and | eveP% and emul si on forSAH omprising. a primary em
: having at least about 40% by weight emulsifying components

selected from diglycerol monoesters of linear unsaturated
C46-C22 fatty acids, diglycerol monoesters of branched Cqg-

Cog4 fatty acids, diglycerol monoaliphatic ethers of branched
25 C18-C24 alcohols, diglycerol monoaliphatic ethers of linear
unsaturated C16-C22 fatty alcohols, diglycerol monoaliphatic
ethers of linear saturated C42-Cq4 aicohols, sorbitan
monoesters of linear unsaturated Cqg-Co2 fatty acids,
sorbitan monoesters of branched C4g-Co4 fatty acids, and

30 mixtures thereof; or (i) the combination a primary emulsifier
having at least 20% by weight of these emulsifying
components and certain secondary emulisifiers in a weight
ratio of primary to secondary emulsifier of from about 50:1 to
about 1:4; and



15 specifically the amount of shear m xing, the tenperature, and the
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phase i s an neatehalsfwiichaesulofront thépoblymerization of such emulsions are referred to
hereafter as "HIPE foams". A detailed description of the general preparation of
such HIPEs is given in U.S. Patent No. 5,563,179 and U.S. Patent No.
5,387,207, infra.
25
The relative amounts of the water and oil phases used to form the HIPEs are,
among many other parametérs, important in determining the structural,
mechanical and performance properties of the resulting polymeric foams. In
particular, the ratio of water to cil ("W:O ratio”) in the emulsion varies inversely
30  with uitimate foam density and can influence the celi size and capillary suction
specific surface area of the foam and dimensions of the struts that form the foam.
The emulsions used to prepare the HIPE foams useful for this invention will
generaily have a volume to weight ratio of water phase to oil phase in the range
of from about 12:1 to about 125:1, and most typically from about 15:1 to about
35 90:1. Particularly preferred foams can be made from HIPEs having ratios of from
about 20:1 to about 75:1.
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t hose SWOPRMEE78d in U.S. Patent No. 5,387,207 infra. 20PCT/USIHS04 |
phase used to formthe H PEs conprises fro about 85 to about 98% by
wei ght nmononer conponent and from about 2 t® about 15% by wei ght

enmul sifier conponent. Preferably, the oil phase wll conprise from about 90
to about 98% by wei ght nonomer conponent and from about 3 to about 10%
by WEI ght mul sifier conp The oi l ase_al so, can contai n ot her
opt i onal ?FBGn@?!‘E’ P@QQ"s%fnﬁ’%Bt liRnase %Eﬂ%hﬁﬁﬁs willagorpprise gnengreers,

pol ymeri zat i @amonomerélén@b%sﬁﬁklhﬁ%gﬁiw&ebh tasptﬁossléndﬂiémbd ih U'@SPatent

skilled int U. S. Pat ent : 820
(Bass et al. l;LF aéé§@?q(\i;?'%f? 11t 1'§9%sse""a?qm mf"sles"]qwgf’?fér &P@?PW"”S and
ref erences Amssankmgeagemteob@mubstaxitlaﬂqnwatmnmsolsblanso that thdy are CtﬁriMarﬂleh

aani 11 vors. SofiBIé'Tn th il BhCE A ot e Wald Eﬁﬂsﬁ SUg, 4P sEh Sistaiaty
system t o bewatet-imgotub mmomumresmm# of appropdatel characieristiess and
fillers, stmﬁﬁgr@gltg% 5%%@1 t RRS T cAsa! ﬁglnw Eﬁaéﬁsg tpﬁl Xtﬁlgﬁon&ﬂg t he

i ke. I nuQuUS. Water | ntern
general |y an CQWVQ?H%GYQ%?'B’H"E@G%H RiYse o'P@TeBT baufcthgi typel such that the

conponenys s psdulfisg t pel§eric foaeﬁmsers@ttasly rnoH-th;cPahen be r@awcﬁél%acany
infra. Gne es t| aI ﬂl ssol ved onent of J E ah
wat er - sol ubl é %tt r ONG3R. m?ﬁ@"iﬁ@so‘?% nomers an Vﬁ5°§§ inKiRgg ‘agents’ should

PCT/ US98/ 050pfieferably have little or no toxicity if present at very low residtial concentrations

Cr oss! i nicer s CHRE AeBEPEVarPARER e arosRr RO BRI sy S201 Ve 1 the vat er

phase. This, inturn, is believed to nmnimze the extent to which -

pol yneri g5 mat er is¢lotiver éés'ehﬁait&ﬁ"g Sﬁclfnt%ﬁﬁg‘ﬁﬁl rﬁas&h@aﬂ'érﬁ‘i‘@ﬁi‘é’i cb%:%h@ﬂfﬁv%t

fornmed by the water phase ur| ?/ITEI‘I zat1 on
presence’ of Eﬁgbﬁdh?tf@fm’t ﬁESta e ‘Eﬁﬂ ti Hl§ ¢’6H SHies {GOEPRANENS fCOMRIISRSt @1

phase is bel pempflyt endlféifiem difd ZOptideillyanf secondbfy VératisiRer esudhhaas those
resulting preferred pol yngnlpctf 5&9 an celled. 10 The HI PEs
will also tyFPEaI8" 9‘%@&% éﬁa@%e 24U B ti ator.  Such an '

initiator conponent is generally added to the water phase of the HI PEs and
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wezght emulsifier component. The oil phase also can contain other opt:onal

25 components. One such optional component is an oil soluble polymerization
initiator of the genera! type well known to those skilled in the art, such as
described in U.S. Patent No. 5,290,820 (Bass et al.), issued March 1, 1994,
which is incorporated by reference. Another preferred optionat component is an
antioxidant such as a Hindered Amine Light Stabilizer (HALS) and Hindered

30 Phenolic Stabilizers (HPS) or any other antioxidant compatible with the initiator
system to be employed. Other optional components include plasticizers, fillers,
colorants, chain transfer agents, dissolved polymers, and the like.

The discontinuous water internal phase of the HIPE is generally an aqueous

35 solution containing one or more dissolved components such as those
enumerated in U.S. Patent No. 5,387,207 infra. One essential dissolved
component of the water phase is a water-soluble electrolyte. The dissolved



sodium bi sulfite, L-ascorbic acid or ferrous salts. The initiator

can be present at up to about 20 nol e percent based on the 20 total noles

of pol ymer iwelsbassmnoners present in the oil phase. Mre pcrpsebsisabl v,
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phase. 25 The polyner formng the H PE foam structure will preferably
be subst ant ol ar functio groups. This means the
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' 20 total moles of polymerizable monomers present in” the oil phase. More

preferably, the initiator is present in an amount of from about 0.001 to about 10
mole percent based on the total moles of polymerizable monomers in the oil

phase.

25 The polymer forming the HIPE foam structure will preferably be subétantially
free of polar functional groups. This means the polymeric foam will be relatively
hydrophobic in character. These hydrophobic foams can find utility where the
absorption of hydrophobic liquids is desired. Uses of this sort include those
where an oily component is mixed with water and it is desired to separate and

30 isolate the oily component, such as in the case of marine oil spills.

When these foams are to be used as absorbents for aqueous liquids such as
juice spills, milk, and the like for clean up and/or bodily liquids such as urine, they
generally require further treatment to render the foam relatively more hydrophitic.

35 Hydrophitization of the foam, if necessary, can generally be accomplished by



Hydratabl e i norganic salts can easily be incorporated by treating the foans
20 with aqueous solutions of such salts. These salt sol utions can
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such soluttons preferably deposits hydratable inorganic saits such as calcium

chloride in residual amounts of at least about 0.1% by weight of the foam, and
25  typically in the range of from about 0.1 to about 12%.

Treatment of these relatively hydrophobic foams with hydrophilizing
surfactants (with or without hydratable salts) will typically be carried out to the
extent necessary to impart suitable hydrophilicity to the foam. Some foams of

30 the preferred HIPE type, however, are suitably hydrophilic as prepared, and can
have incorporated therein sufficient amounts of hydratable salts, thus requiring
no additional treatment with hydrophilizing surfactants or hydratable salts. In
particular, such preferred HIPE foams include those where certain oil phase
emulsifiers previously described and calcium chloride are used in the HIPE. In

35 those instances, the internal polymerized foam surfaces will be suitably
hydrophilic, and will include residual water-phase liquid containing or depositing
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I'n stilllsnot hefs cdgsecibedt inethe @hovepthel acquisiiioni b distripulion ynemge@gexhlbst

absor bent t [ a
g/ g, prefera%? ”@@éorﬁ n?gt a g?lf %lgz Hmrreo?é B '?‘g} ed bgtﬁﬁsaast %'}g
I

12 g/ g, sti Iﬂ"%ﬂtesp?féhéraé’épﬂi’%tsmrage eEhel aej' als.g. Typ| cally, these
storage absorbent nenbers will have a capillary sorption absorbent -
capacity at a

typically f romh'g'lB h:trg a%gag%n %ﬁﬂj{:g@b%ﬁgrﬁﬁeg{ g“'ﬁaqu% é?tlbgb@%sﬁa? n%e%ttpﬁg:ne
about 1220y/ gexhibihhigh capillapygsuction capacitiesn Fyart purposés of iheppresent Hisclasyre,
capi I lary sufid RighC@Rabhicapaty W meiid fiferms of the member's abiiity to uptake
fluid at certain capillary heights, which are generally encountered when the
member is positioned in an absorbent article. The Capillary Sorption Absorbent
Capacity test (also referred to herein as the Capsorption test) measures the
25  amount of test fluid per gram of absorbent storage member that is taken up when
the storage member is placed at varying heights on a capillary sorption
apparatus. The Capillary Sorption Absorbent Capacity test is described in
greater detail in the Test Methods section below.

30 in one aspect, the high capillary suction capacity storage absorbent member
suitable for the present invention has a capillary sorption absorbent capacity
(CSAC) at a height of 35 cm of at least about 15 g/g, preferably at least about
18/g, more preferably at least about 20 g/g, still more preferably at least about 22
g/g. Typically, these storage absorbent members will have a capillary sorption

35 absorbent capacity at a height of 35 cm of from about 15 g/g to about 60 g/g,
more typically from about 18 g/g to about 50 g/g, still more typically from about
20 g/g to about 40 g/g.



menber has a CSAC at a height of 100 cmof at |east about 5 g/g, preferably

at 20 |east about 7 g/g, nore preferably at |east about 10 g/g, still nore
pref erably WO 99/45879| east about 14 g/g. Typically, these storagensossohent
menbers will have a capillary sorption absorbent capacity at a height
of 100 cm of fromabout 5 g/g to abod® 30 gig, nore typically from
about 7 g/g to about 25 g/g, still nore typically fromabout 10 g/g to
about 20 g/g. 25 Though not a requirenent, particularly preferred
st orage absorbent nenbers will have an initial effective uptake rate

'a} /zgo cm gf atin| anctheataspect theghigh ocapiltary suctipneéap@&twswragefaéﬁs@s@,g{th 4
g/ g/ hr, an ,ﬁ@@ ica e
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m ni mum caﬁi;__ingt ?/b%lljjt ??lgr{gc fl'gg;ﬁth Py’sthagsgg Iéﬂfr%{?? zfr?tso{%er{th@e%érgs‘%@?&%% 5
absor bent sato?(ﬁq&' it gm of from iabeut 8na/gctonabeier40 @/g.| mares typdsally
preferably, ftomadbutat gigiesbaut 85, g/bauell tdraripi '

capacity 3;9@% zero r?ggd pressuregl?l .e., at %ﬁtﬁ%ﬁéﬂéﬁ%&&%ﬁﬁ{%n lfatst)
of at | east t 15 g/g. In another preferred aspect, the storage

absorbent nmenbers will WO 99/ 45879
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concurr 2é1t |y e>l<?1 isg!ltaqoﬁtéerraes tﬁcF 'eté‘eg?‘g“u%?%ﬁ%'yaﬁuﬁ“%s“tapﬁ%y ?8%’?98?9?8( 'b?ﬂts
di scussed aPRmBbenHias aLSAGratex hejght of Bcrr ofcat least alboutsd giy, preferabiytatr s
will have 2 | iS¢ @h) ' r i.Qn
absor bent 'é“sf?”%é%@?&%gﬁ’é@#ﬁ?%ﬁf*%g‘ 42/l P ord el '

g/ g, prefer8AS} akoYte1R 9705 gally. 1thegegStopage: abserantyngmbers awill thaveoat
20 g/ g, sti lchpillanesorptibaAradsoyberit é?ﬁu’ﬂyata haRpitlof 88 ¢th bf fﬁdrh)ab%ufi%?g'% a
hei ght 5 abqut / ef erab at | east abolt 11
ar g more prplt 35 b o hefea romiadth Sid 14 bt 20 g r ARG Hpicany

| east about frog gbgut {2 g temal@lt@Sg/q hei ght of 80 cm of at |east about 6
g/ g, preferably at |east about 9 g/g, nore preferably at | east about

12 g/ g, still nore 10 preferably at |east about 15 g/g; (iv) a CSAC at a
hei ght of 100 &Myst agpthesaspect, thehightcapilipry sustien capsrijy storagaabsathant 7

g9/ g, more phedAbep|nas OSAS tat NsIGhE8f 100 cn¥bfat ekt éb&@f@ g?%eﬁr@fe’i‘%li// Al
| east a%out 14 %@’%567 : Aly t %gloth r vvala%to escri be StOrage
absor bef! n&Ast i’t 3G BTGP @?@a af 'eﬁ?éﬁ gHt 19 g/gastill morepyafesably 1atar y
sgct i on st olemst abimanr bk /g neTsicalls ctieseostorage abg6rbendiraBmibess will lhave a
apsorption LRI r essur nat er | 1S
of 1 ned a5 CREM3Y.SorkEn ABSothRr kBaRiy 2P iR B om0t roffAboLT's 91§ to
absor pti on 8bput30rgly, morstypicallydrom abeist? gl tonabbet 25 gig, | stillymatestypigalipn
t est (o] S XT k O d section, by determ ning the height
o whi oy tnd fi bB&E 10'glg'® dbssilt 26°5/°
| Though not a requirement, particularly preferred storagé absorbent members
will have an initial effective uptake rate at 200 cm of at least about 3 g/g/hr, more
preferably at least about 4 g/g/hr, and most préferably at least about 8 g/g/hr.
Typically, the effective uptake rate at 200 cm will be from about 3 to about 15
30 gl/g/hr, more typically from about 4 to about 12 g/g/r, still more typically from
about 8 to about 12 g/g/hr. |

While the above minimum capillary suction capacities are important to the

storage absorbent members of the present invention, these members will also

35  preferably, though not necessarily, have a capillary sorption absorbent capacity
at zero head pressure (i.e., at 0 cm in the Capsorption test) of at least about 15

g/g. In another preferred aspect, the storage absorbent members will



20 material will achieve 50%of it's maxi num absorption capacity in thi-s

test, and is referred to as CSAH 50. Preferred storage
absor bent MeRBRbassyi tabl e for the present invention are §k1805044
capillary suctlon capaC| ty storage absorbent nenbers having a capi

sorption absorbent capacity at a height of40-cm of at |east about 15 g/g,
preferably at |east about 20 g/g, nore preferably at |east about 25g/g,

nost preferably at | east about 35 g/g and having a nediumcapillary
absor pti on héiogeurrently edibit stheofreguiredaglg ptake @irgttaatamy suctiopa heighis

cm nore pr ef&g&&%édaébd@asm@ is, for é@nﬂesgraéﬁé&rﬁahgeaébémnﬁ%ﬁm@m30

Materials to hi eve Stora Absor I rene
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or both of ‘the follow ng functions:-i) a capillary pathway of liquid..
to th th 10 t Lk
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absor bent capacjt Cr| ar ea teria se
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materi al 20 e.mategiehwall mmevﬁ BB& of itlsi maxinmemsabisomtionotapacity i thipdest| andds | v
hi gh capi | | argssidPid &capgpspent capacity at all heights, especially very

hi gh
Preferred storage absorbent members suitabie for the present invention are
high capillary suction capacity storage absorbent members having a capillary
25 sorption absorbent capacity at a height of 0 cm of at least about 15 g/g,
preferably at least about 20 g/g, more preferably at least about 25g/g, most
preferably at least about 35 g/g and having a medium capillary absorption height
CSAH 50 of at least 35 cm, preferably at least 45 cm, more preferably at least 60
cm, most preferably at least 80 cm.
30

Materials to achieve Storage Absorbent Member requirements

High Surface Area Materials

The storage absorbent members useful for the present invention

preferably comprise a high surface area material. It is this high surface

. 35 area material that provides, either itself or in combination with other
elements such as hydrogel-forming absorbent polymer, the members with



20 heights (e.g., 100 cmand higher). Nonetheless, such materials may
provide the desired capillary pathway of liquid to the hydrogel -form ng
absor bent pdYQRY¥4s83T ot her absorbents to provide the requi sit RCTHRMSIOSHY
sorption absorbent capacities, even at rel g{ll vely high heights. 25
Any material having sufficient capillary Sorption absorbent capacity
w Il be useful in the storage absorbent nenbers of t he present I nventi on.

mterial o high, CABIGE r%°f?*&*‘€¢%%ﬁ‘%@a§é§3a“&} chsipischEsed Bt Miob, ben
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eas
norght of - e 8ofianeby i€ aiaRs hE hi’ﬁf?ﬁﬁﬁéée" SRR 1S PRI Pndior,
g/ g, nmore  both of the\Dllowing Snwtions: i) a capil ary pathway of liquid to the other

PCTI US98/ 950éﬁforbents. such as ?smozlc bsorbents, and/or ii) addrtxoﬁ%{) absorbent
preferably at |east \8 sorp

capi [ sor tion a
capacity caPag%e-erH% h"ﬁﬂ@? Bfﬂfbﬁu’é@"? éﬁq “l?g SI“QY &e ‘!ﬁ%’%’@?ﬂbf‘y at
| east about fergrid.of theIWU?fa%éefa%@bbdr $§g &ir abmn!se 3Aqipn1caﬁttsl hergiar e
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preferably at,|ea Icl'@rté/%e n%{b O@‘Pi‘% r bent

capacity at AtRE] 'Hﬁﬁ’o‘f’sezﬁep'gﬁﬁ'ogo'%mgt
| east about Burfage areaempterfatrstayset capibiary sorpﬂabmbso%bmtgcapamiyl isnar e

urt e &Y eaPetBifhnfe fdrameinat generally wil, By BRCHE SRR BERE memferd B

surface areafon ther present invention: with the eegmssteleucimfbcambihﬂ&s te quevideb or

fibrous matrimdpnhRY ANEbEMCaNclds. tmwwmerrecogmzeattﬁaf BeRbinHGH stiface
hydr ogel -form n t%sor bent poly ot her ﬁty ?‘q%
Al ternati vel We%m? enals, 89 9|4§§I’H!°F iberss will themseiyss; nat exhi »hgartncularlm, gh
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15 genorbl | JolattE (Bg " o arl Wiofel) S NorffPIeRS, $PEP (el FE mal

det ai | pedvide the desired capﬂlary pathway of liquid to the hydrogel-forming
absorbent polymer or other absorbents to provide the requisite capillary
sorption absorbent capacities, even at relatively high heights.

25 Any material having sufficient capillary sorption absorbent capacity
will be useful in the storage absorbent members of the present invention.
In this regard, the term “high surface area material” refers to any material
that itself (i.e., as measured without the osmotic absorbent or any other
optional material that makes up the storage absorbent member) exhibits
30 one or more of the following capillary sorption absorbent capacities: (1) A
capillary sorption absorbent capacity of at least about 2 g/g at a suction
height of 100 cm, preferably at least about 3 g/g, still more preferably at
least about 4 g/g, and still more preferably at least about 6 g/g, at a height
of 100 cm; (Il) A capillary sorption absorbent capacity at a height of 35 cm
35 of at least about 5§ g/g, preferably at least about 8 g/g, more preferably at
least about 12 g/g; (Iil) A capillary sorption absorbent capacity at a height of
50 cm of at least about 4 g/g, preferably at least about 7 g/g, more



Hi gh Surface Area Fibers Hi gh surface area fibers useful in
the present invention include those 20 that are naturally occurring

(modified o &Z}ég_% fied), as well as synthetically mdep&ﬂﬁﬁﬁ?sog
ar

hi gh surfac % bers have surface areas nuch greater ers
typically used in absorbent articles, suclygpas wood pul p fibers. The

hi gh surface area fibers used in the present invention w ll desirably be
hydrophilic. As used herein, the term"hydrophilic" describes fibers, or 25
sur faces of prefesalsly athaasmtmm;e@ oédn| (VA capillzoy soptipn dssdrbent ca;tmpltgous

wet i 11 ty SANGYRF BP0 biFoPa eASE ot PO, pUEFAY ot I ébg{}& A ¢ ne
sur Lgfgl ]tensmoLe pfefetalbly atjieat abouwt 3 g/g, atlll: ere praferably aﬁ'lﬁ% iabout Scussed
IC?)nt act Anglréé,b @‘ém{:\n [y%#rggﬁrésﬁbgﬁr cﬁgéc%gi E%F%tﬁrbf%ﬁlg éIJ&oul d
(Copyri glit itdegst abaut Beﬁl a, prefetabiy. ablegst abwbo%glg,lrgowr&f%b y atleast wetted
by a liqui daénsdoﬁsg/pygﬂpmaré pfeferdisy aeléds%bbbtess@@t act angle bet ween

the liquid t he ber, or its surface, is les han 90[err], or when the
liquid tends to spread spontaneously across the surface of the fiber, both
condi tions nor nal thOﬁ@'@ﬁbﬁd!mt theChigte sarbye arehiraterial willfeafibrous 35

consi der ed t(?ue A T PREPYS s’ “Hidl§ suPataCkred Widts” )sin%r{*aa%&[ar,tg@gs% and

WD 99/ 45879 R
PCTI / US9®/ 05fréxide a ﬂbrous web or fibrous matrix when combined with- the other . t he

| d d f

The. hydr ophi 1" RAA & @%%S?ﬁ%ﬁgf*%gﬁﬁéusee‘ﬂfﬁﬁ??@?m & eafﬁsh"‘% n

t he fi tﬁbsprbamt t idternalively, mand i anpadicylarly preiemed, MIV&?@ hat are
treated to h h SGHER akdle Thateiap il be ad\/bbenio@uedawdwmd olyateric

nown. ?*Pmefeﬁﬂﬁfh G S Bt ] YN Y B !

capi | | arys sugénerally as * erﬁc foamsT)ac These anateriaishares describedyin detailhe -

pol ymeric foﬁ?ﬁ? descri be bel ow. Typically, however, high surface area
fibers are c ycterlzed in 10 ternms of the well known BET surface area.

Hi gh surface area fibers useful herein include glass mcrofibers such

as, for exanple, glass wool available fromEvanite Fiber Corp. (Corvallis,
OR). dass mcrofibers useful herein will typically have fiber dianeters of
15 not nore ﬁ!ﬂ)ﬁﬂﬁéﬁ&ﬂ&%ﬂﬁﬁ] m nore typi caIIy from about 0.1 [err]mto

feast about 2 mp/ Bioh Suracs gy hats \3eryl e pRER INaERGR YGRS tites t he
surface g eatheait aw aaturally occumngf(mmdtﬁedmﬁ unrbedified)nasbuell ag synthetical
about 15 2/ g (RGHe?S CHha Higif surface area fibers have surface areas much greater
than fibers typically used in absorbent articles, such as wood pulp fibers.
The high surface area fibers used in the present invention will desirably be
hydrophilic. As used herein, the term "hydrophilic” describes fibers, or
25  surfaces of fibers, that are wettable by aqueous liquids (e.g., aqueous body
liquids) deposited on these fibers. Hydrophilicity and wettability are typically
defined in terms of contact angle and the surface tension of the liquids and
solids involved. This is discussed in detail in the American Chemical
Society publicafion entitled Contact Angle, Wettability and Adhesion, edited
30 by Robert F. Gould (Copyright 1964). A fiber, or surface of a fiber, is said to
be wetted by a liquid (i.e., hydrophilic) when either the contact angle
between the fiquid and the fiber, or its surface, is less than 90°, or when the
liquid tends to spread spontaneously across the surface of the fiber, both
conditions normally co-existing.  Conversely, a fiber or surface is
35 considered to be hydrophobic if the contact angle is greater than 90° and



glass mcrofibers for use herein are those available from Evanite Fi ber 20
Corp. as type 104 gl ass fibers, which have a nom nal fiber dianeter of
about 0.5 [eWP|%M458Mese gl ass microfibers have a cal cul at ed swcirasesesogs of
about 3.1 nferr]/g. Anot her t 86 of high surface area fibers
useful herein are fibri I | ated 25 cellul osé acetate fibers. These fibers
(referred to herein as "fibrets") have hi gh surface areas relative to

|1 ul -d b i cl
art. Such fi ref‘@" s Qﬁpgﬁ‘&*#’ S@gma%ﬁéﬂv acrosd the e ot fbo,
their partichaeddeonhilic a"ﬁct%f}:ﬁfc@ﬁl gberrsamemjdweno rBay de inhereaitdntth®
[err]m Thesfbdrsbbetise f wers:ﬁidyybé&iéﬁm%wrﬁméﬂhdw?]fmé?s HeftLie %e%@!&l s

20 nR2/g. Representativ sef ul surface area
herein are al® eétf% ?‘Mﬂ\'q%@ s'\l'iat%laéﬁ@é@ methe @l’aNQWQIBQ hydrophilic

cel | ul oses aceftaraetdritb naiturally ydopiibic fsérsobréwswwf fibrets, including
their physical properties and nethods for their preparation, see "Cellul ose

Acetate Fibrets: A Fibrillated Pulp Wth High Surface Area", Snmith, J. E.,

35 Tappi Jour nal Highesurfa88sarea. fibaik LseﬂJth&eera'trmrﬁa\l&OcEpﬂI&@ 4Lt oeger
\IggT?alsgg%g SPe ecific surface areas in the same range as the polymeric foams described .| )
i ssued Jan. below)dbypicallye hawevess high surfageharga fibérshares chacaoterzed dnl

by ref er gncetehis&ifihe well known 'ﬁéhﬁa?@bé}é%{‘ to these fibers, the skilled
artisan will recognize that ot ers wel | known in the absor bency

art may be nodified to provide high surface area fibers for use

her fel n. Repr esentmgwaxﬁadéaﬁ&at ﬁl@érsfi?éefbphertem indRide’ hlads hgcﬁﬁfﬁb?é’ uéh Q[‘J
surface are uir e ent. i.nvent i i scl In
Pat ent " No.’ ?%9@9 Q%st‘g ol.ayrilable Sp%%]‘iﬂﬂ’@ Fiber _
]I:{egar dl esz @R)he(ifmunmrﬂib&rbmsfef@hhmri aviik typiegilyl hdes Sbet diat;ﬁ@lérs bhe .
i bers apd th& haASEy tic,absorbegt w
be di scr et e mat eH:%f S pri oJr%th‘l% "E@n@“ﬁ é#gWAQSWs%%’l&thq fgo &?21
"discrete” nEmnsThesé rhiceoflbiesd willTHeesarage brdsy of abldeadteaiiites orbents

15 are each forned prior to being mbi ned to formthe storage absorbent
menber. | n deErahit @t leastcahoyh 3sme/ace Typicallyi the susfacenated of rglass

b b, d f
Sboor bant paristefuetd W' Ve i Stk 7 N2G BA00 5 e« BEPLosRIALNE on
with the hi gﬂia§%rmt§£@ﬁbﬁf§afof user tlereionaremhgse)favaﬂmm f:omef:'aan&e piEiber ve - 20
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about 0.5 pm. These glass microfibers have a calculated surface area of
about 3.1 m2/g.

Another type of high surface area fibers useful herein are fibrillated

25 cellulose acetate fibers. These fibers (referred to herein as "fibrets") have
high surface areas relative to cellulose-derived fibers commonly employed

in the absorbent article art. Such fibrets have regions of very small
diameters, such that their particle size width is typically from about 0.5 to
about 5 pm. These fibrets typically have aggregate surface areas of about

30 20 m2/g. Representative fibrets useful as the high surface area materials
herein are available from Hoechst Celanese Corp. (Charlotte, NC) as
cellulose acetate Fibrets®. For a detailed discussion of fibrets, including
their physical properties and methods for their preparation, see "Cellulose
Acetate Fibrets: A Fibrillated Pulp With High Surface Area”, Smith, J. E.,

35  Tappi Journal, Dec. 1988, p. 237; and U.S. Patent No.5,486,410 (Groeger



nor phol ogy and, nore inportantly, the desired surface area. Hi gh
Surface Area Pol yneric Foans The high surface area polyneric
foams usef ulwhgspighg are described 25 in sonme respects bel ow g t&fsitBo42f
t heir physical properties. To neasure certain of these properties, it
IS necessary to perform anal ysis on the f-egm in sheet form Thus,

i nsofar as a foamis used in particulate formand is prepared from a
previously fornmed sheet, physical property neasurenents will be
Bonduct ed oretal issias Jama2d,(1996; the disslosuse fof machefywich i ingomratead
Wiere the fogmdsardrdefdleln? Situ into particles (or beads) during the

pol yneri zati on process, a simlar foam (in terns of chem cal conposition,
cell size, WO ratio, etc.) can be forned into sheets for the purpose of
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U. S. Patent Application Serial 5 No. __, filed March _, 1998 by T. .. -
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b STR BUTI N BRmERIsE eferabspiht saterial Such as the RSt AbeaIPEMMILach of
whi ch is i ncbe pdiseretel -haterialse iprioc etoh eomibinatidspecAs | useld) hepeiaf dheetkrfroans -
described in I f C ' ' ' scri bed
' the Exanpidiief it fas HE Ay o fke Sigaisecs S ABRE absorpeRf .
t hose. whikch afeceaeh formed rigpdn- beinpeehmbined teeforsn the steragenabsaibient dual
cells fo [ 0 f rERETd R \ bt irfidd Ng
cells. ‘The E@Ief"{slﬁlrh qﬁn&ﬁgﬁc ra?ad“g?él v'-‘éﬁ%g"pen-ceréléé Sg]na’l\ﬁ%tlﬁbt?fﬁeég have
i nt er cel | ul aSURsRSYERY JooMIRG nHgnot %absaft@nta(%g@' 3?\615396“% 8MYGi t
r teadyt l'i qui daﬁgtﬁbéﬁﬁb$fyh$éh f).Omlﬁr {s_etﬂel bther absdrPléntd)fc]frﬁfedNiaﬁéi &gﬁbﬁléﬁbﬁm '
structure. . . These rel ati open-cel.l e am,structur
general ly ha\ygh afhe hlghr "?r?%qﬁ ﬁ%%‘ﬁf’ﬁgﬁ-ag‘?%'?’%\m% qfhtg'ei ﬂ%&(#ﬁtféﬁs%g\ﬁes bei ng
defined 2y acqghponéntsyensiures that the high surface area fibers will have the desired _
morphclogy and, more importantly, the desired surface area.

High Surface Area Polymeric Foams

The high surface area polymeric foams useful herein are described

25 in some respects below in terms of their physical properties. To measure

certain of these properties, it is necessary to perform analysis on the foam

in sheet form. Thus, insofar as a foam is used in particulate form and is

prepared from a previously formed sheet, physical property measurements

will be conducted on the sheet foam (i.e., prior to forming particulates).

30 Where the foam is formed in situ into particles (or beads) during the

polymerization process, a similar foam (in terms of chemical composition,

cell size, W:O ratio, etc.) can be formed into sheets for the purpose of
making such measurements.

35 High surface area polymeric foams useful in the high capillary suction
storage absorbent members of the present invention are known in the art.
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expansi on pressure (described below) of the foam These 15 coll apsed
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unexpand®d gglgp@.y ggnnected, three diménsionally branched webs. The strands of
polymeric material making up these branched webs can be referred to as
"struts." For purposes of the present invention, a most preferred foam
material will have at least about 80% of the cells in the foam structure that
are at least 1 um in size in liquid communication with at least one adjacent

25 cell.

In addition to being open-celled, these polymeric foams are sufficiently
hydrophilic to permit the foam to absorb aqueous liquids. The internal
surfaces of the foam structures are rendered hydrophilic by residual

30  hydrophilizing surfactants left in the foam structure after polymerization, or
by selected post-polymerization foam treatment procedures, as described
hereafter.

The extent to which these polymeric foams are "'hydrophilic" can be

35 quantified by the "adhesion tension" value exhibited when in contact with an
“absorbable test liquid. The adhesion tension exhibited by these foams can

be determined experimentally using a procedure where weight ubtake of a



The cellular structure of a representative collapsed H PE foamfrom
whi ch wat er has been expressed by conpression is shown in the
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15 confi nes@gif thi é)(ores I n t$e f.oam [See Chatterjee, "Absorbency,"
Textil e PRREY A HMKRERASH SIS vol . 7, 1985, p. 36.] Aft er

conpressioon, and/or thermal dryi'ng/vacuum dewatering to a practicabl e
I o "o B AR of RSl Sonbhei P i Aot
i ncor por at edVbigBr wWater hasndieenaexpressecthtly earppress@nyiis hehowReirt digh Thi s
photomicrograph of Figs. 3 and 4 of U.S. Patent No. 5,650,222, discussed
above. As shown in these figures, the cellular structure of the foam is
25 distorted, especially when compared to the expanded H!PE foam structures
shown in Figs. 1 and 2 of the '222 patent. As can ailso be seen in Figs. 3
and 4 of the '222 patent, the voids or pores (dark areas) in the collapsed
foam structure have been flattened or elongated. (it is noted that the foams
depicted in the '222 patent are in sheet form; as discussed below, while
30 foams in sheet forms are useful herein, in a preferred embodiment, the
foam will be in particulate form.) The cellular structure of another HIPE-
derived foam (in its expanded state) useful herein is depicted in Figures 3
and 4 herein. The preparation of this particular foam and related foams are
described herein in Examples 2 through 4, and these very high surface
35 area foams are described in more detail in co-pending U.S. Patent
Application Serial No. ___, filed March _, 1998 by T. A. DesMarais et al.
titled “HIGH SUCTION POLYMERIC FOAM MATERIALS” (P&G Case ___ ) and




resi dual water (assisted by the hydrated salts) is believed to exert
capillary ressures on the resulting collapsed foam structure.
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pressures on the resulting collapsed foam structure.  Collapsed polymeric

foams of the present invention can have residual water contents of at least

25  about 4%, typically from about 4 to about 40%, by weight of the foam when
stored at ambient conditions of 72°F (22°C) and 50% relative humidity.
Preferred collapsed polymeric foams have residual water contents of from

about 5 to about 30% by weight of the foam.

30 A key parameter of these foams is their glass transition temperature.
The Tg represents the midpoint of the transifion between the glassy and
rubbery states of the polymer. Foams that have a higher Tg than the
temperature of use can be very strong but will also be rigid and potentially
prone to fracture. Such foams also typically take a long time to recover to

35 the expanded state when wetted with agueous liquids colder than the Tg of
the polymer after having been stored in the collapsed state for prolonged
periods. The desired combination of mechanical properties, specifically
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incomplete transition at in-use temperatures. Typically, if the transition is
incomplete at the in-use temperature, the polymer will evidence greater
25  rigidity and will be less resilient. Conversely, if the transition is completed at
the in-use temperature, then the polymer will exhibit faster recovery from
compression when wetted with aqueous liquids. Accordingly, it is desirable
to control the Tg and the breadth of the transition region of the polymer to
achieve the desired mechanical properties. Generally, it is preferred that
30 the Tg of the polymer be at least about 10°C lower than the in-use
temperature. (The Tg and the width of the transition region are derived
from the loss tangent vs. temperature curve from a dynamic mechanical
analysis (DMA) measurement, as described in the Test Methods section of
U.S. Patent No. 5,650,222).
35
While the high surface area materials in general have been described in
terms of their capillary sorption absorbent capacity, the high surface area
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proportionately. 25 For purposes of the present invention, CSSSA
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.other factors such as the foam density and adhesion tension are constant,
this means that, as the CSSSA is increased (or decreased), the capillary
pressure within the foam structure also increases (or decreases)
proportionately. |
25
For purposes of the present invention, CSSSA is determined by
measuring the amount of capillary uptake of a low surface tension liquid
(e.9., ethanol) which occurs within a foam sample of a known mass and
dimensions. A detailed description of such a procedure for determining
30 foam specific surface area is set forth in the Test Methods section of U.S.
Patent 5,387,207, which is incorporated by reference. Any reasonable
alternative method for determining CSSSA can also be utilized.

The collapsed polymeric foams of the present invention useful as
35 absorbents are those that have a CSSSA of at least about 3 mzlg.
Typically, the CSSSA is in the range from about 3 to about 30 m2/g,



col | apsed state when in contact with aqueous liquids, e.g., water. Thi s
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Pat ent No. 5, 650, 222. Upon exposure to aqueous liquids, pref er§rr ed
col I apsed pol yneric foans absorb the liquids and expand. The-polyneﬁic
foans, i thei EA@&IWILI@Eéd abovs, afoe, paheolablynmrtedt wallapsablenpslymericer

foans. The ' ansi or for t tend X, 1 .€.
t he thlckne§€ » Ph q’ q(ﬁ ﬁeptsé the Qﬁﬁ%&gﬂg t%résa&se\)gfcaqﬁda\gﬁﬂél}gét 4+

times the tlfoaknstasctafe ahieasbaquahthe forces exertedpyethe elastic repeVRIQrapsed
foar ot el AR o BofrERERkSI Poll iér O other viofde? (e e dresstrgbout’ 4X

to about 15 nor e

For the pur pcessany 'tqtbe?ﬁ' éﬁ%ﬁp lapsechioamn, fe!aﬂifehfe? iR |‘%ﬁ§FﬁrH“'&%‘i.%¥ethe
expanded sanorptedBting fofteChitterl by the 66 eéssewqdotymewammcbs‘mm toan

hi iEﬁ'eLLEi‘L'aéa&%aeﬁh. Smeegt%ﬁﬁﬁsfsﬁt'a% SFReRuPT Selyraers foams o bs,
wher e: t hi clgtinsategafrded stressstrairhi expeeissents wheref dhen éxpandede foamdisd
compressed to about 1/6 (17%) of its original, expanded thickness and then
held in this compressed state until a relaxed stress value is measured.
20 Alternatively, and for the purposes of the present invention, the relaxed
stress value is estimated from measurements on the polymeric foam in its
collapsed state when in contact with aqueous liquids, e.g., water. This
alternative relaxed stress value is hereafter referred to as the "expansion
pressure” of the foam. The expansion pressure for collapsed polymeric
25 foams of the present invention is about 50 kiloPascals (kPa) or less and
typically from about 7 to about 40 kPa. A detailed description of a
procedure for estimating the expansion pressure of foams is set forth in the
Test Methods section of U.S. Patent 5,387,207.

30 Another important property of the high surface area polymeric foams
useful in the present invention is their free absorbent capacity. "Free
absorbent capacity” (or “FAC”) is the total amount of test liquid (synthetic
urine) which a given foam sample will absorb into its cellular structure per
unit mass of solid material in the sample. To be especially useful in the

35 storage absorbent members of the present invention, the polymeric foams



st at e; t hi cknesscol | apsed is the thickness of the foamin its
col | apsed st at e; and WO ratio is the water-to-oil ratio of the
H PE fr om wWWO8/46878 foamis nmade. Thus, a typical polynhdrassgaspssade
froman emulsion with 25 a water-to-oil E tio of 60:1 would have a
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whi ch the foamis polynerized (for exanple, the conpl eteness of
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To be usef uState, absorhingtredliguic thammeast ptherifoams: The: "expansinmiactasiiforr s .
of the gg esﬂ{lésé R4S | i8Nt ié&t%dﬂeaxc i0ARE HiGinddsPer Bve ety :rL?t%' stant

to def ormati on or conpr ess| fqrces en& ountered in use. Qans

whi ch 10 d&xpanded statedis ki least 6PPU¥ datimes, thegthickness Bfhtbeofoany @b gy
pr O\él fle thegouapserde@tutél rmecamabbeamamst ps@fer@bqaltsaw an an@ﬁ:ﬁ fator
conditions bu citie coppressive -
stress causHy {lﬁyra(qgg oftfromrﬁﬁc?tg 4&%35&’???# etﬂ'i@ e‘@gy ﬂ%@ gggorb'ent

articles thés about 40X. t he foam 15 The RTCD exhi bited by the
pol yneri.c foanms useful in the present. i nvention can be quantified by

determ ning the anount of strain produced in a san‘gl_e of saturated
f oam hel d undeFoa therpurpesesof thenpresenisinvention, the relatiepshipfbetween

t enper at ur ee%BQndi’?‘d hﬁEl csa‘nabsa& thlwﬁeé@r&%rﬁﬂess%ryya@ga@aéd Garhs €an

particul ar ejs SSCI‘I S‘Q eafter |n t'he Test Met hods section
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20 where: thicknessexpanded is the thickness of the foam in its expanded

state;
thicknesscoliapsed is the thickness of the foam in its collapsed state;

and W:O ratio is the water-to-oil ratio of the HIPE from which the
foam is made. Thus, a typical polymeric foam made from an emulsion with
25 a water-to-oil ratio of 60:1 would have a predicted expansion factor of 8.0,
i.e., an expanded thickness 8 times the collapsed thickness of the foam.
The procedure for measuring the expansion factor is described hereafter in
the Test Methods section of U.S. Patent 5,650,222,

30 A relevant mechanical feature of the high surface area polymeric foams
useful in the present invention is their strength in their expanded state, as
determined by resistance to compression deflection (RTCD). The RTCD
exhibited by the foams herein is a function of the polymer modulus, as well
as the density and structure of the foam network. The polymer modulus is,



typically about 90% or | ess conpression of the foam structure when it has
been saturated to its free absorbent capacity with synthetic urine having a
25 surface of 655 dynes/cm Preferably the strain pr E‘H’B er
such condrt|"(R)’ﬁggll\‘/‘\/rgf’l9 be in the range from about 1 to about QOE rn‘%?aéd%I
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about 90 cmmstiohlarkd activityeof fipe a.wlehoffhenabsdrbant aftidles Himtucort@incthe T_he

nmet hod for ring 90% VHSH is described in detail in the Test
Met hods section ‘bel ow. As i ndi cat ed, where the high surface area
polyneri®¥ foamis in particulate form - when conbined with the other

absor bent, SUChTﬁé R’FCBS@RH ?eébﬁ rth@”bol erlcg?béﬁ@%éf&l i’f?ftﬁé”ﬁr@sﬂﬁ the

correspondi ny I n e rior tof rmn rei u ates).
Where the fo‘gr‘f?méo’f 5‘?’&;& ‘fﬂ’@gﬁg}bﬂ qutgg’n QB'&@%’P”'“O %’F?fﬂoa
pol ymeri zat la)rsammeaﬁfssatara&ednfdzam heldnumdar ®eettainednfinihg prbmre forafor

[0)
Fharar et orSREFTRR TemieratifBiang perid of Ao ne ghetios ) cRFTE Gl ;' °
surroundz r eparticuiar yypepabtest {S descnbed hereafter im divee Tésb Metheds settion of
frequently bg $UPSiAR NG/ 3 B56209 ?%rﬁs”u%‘f?xp?\erem will preferably exhibit a
RTCD such that a confining pressure of 5.1 kPa produces a strain of
typically about 90% or less compression of the foam structure when it has
been saturated to its free absorbent capacity with synthetic urine having a
25  surface tension of 65+5 dynes/cm. Preferably the strain produced under
such conditions will be in the range from about 1 to about 90%, more
preferably from about 1 to about 25%, still more preferably from about 2 to
about 10%, still more preferably from about 2 to about 5%.

30 The high surface area polymeric foams useful herein can be also be
described in terms of their vertical hang sorption height (hereafter “VHSH").
The VHSH height at X % is the height in cm where X % of the 0 cm
capacity (or FAC) is retained in the foam. A typical value of importance is
the VHSH at 90%, though in principle X may be any value. The most
35 reproducible measure for VHSH is achieved at X = 90%, within the
experience of the inventors. it will be obvious to one skilled in the art that



The size or "diameter" of such spherical cells is a commonly used
paraneter for characterizing foans in general. Since cells in a given
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Foam cells, and especially cells that are formed by polymerizing a

20 monomer-containing oil phase that surrounds relatively monomer-free
' water-phase droplets, will frequently be substantially spherical in shape.
The size or "diameter" of such spherical cells is a commonly used
parameter for characterizing foams in general. Since cells in a given
sample of polymeric foam will not necessarily be of approximately the same

25 size, an average cell size, i.e., average cell diameter, will often be specified.

A number of techniques are available for determining the average cell
size of foams. The most useful technique, however, for determining cell
size in foams involves a simple measurement based on the scanning

30 electron photomicrograph of a foam sample.

The cell size measurements given herein are based on the number
average cell size of the foam in its expanded state, e.g., as shown in Fig. 1
of U.S. Patent No. 5,650,222. The foams useful in accordance with the

35 present invention will preferably have a number average cell size of about
80 um or less, and typically from about 5 to about 50 um.
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the foans o .
state, polymeric foams useful herein will have dry basis density values in’

the range of from about 0.01 to about 0.033 g/cm?®, preferably from about
0.013 to about 0.033 g/cm’.
25
Vertical wicking, i.e., liquid wicking in a direction opposite from
gravitational force, is a desirable performance attribute for polymeric foams
useful herein. For the purposes of this invention, vertical wicking rate is
reflective of the permeability of the material, and thus, the ability of the
30  material to deliver liquid to the other absorbent, such as a hydrogel-forming
absorbent polymer or other osmotic absorbent.

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

colored test liquid (e.g., synthetic urine) in a reservoir to wick a vertical

35 distance of 5 cm through a test strip of foam of specified size. The vertical
wicking procedure is described in greater detail in the Test Methods section

of U.S. Patent No. 5,387,207, but is performed at 31°C, instead of 37°C.
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performance but may not by itself neet the other requirenents. 20
While high capillary suction foams iﬂay be in sheet form when
combined with other absorbent such as osmotic absorbent (e.g., hydrogel-
forming absorbent polymer), in a particularly preferred embodiment, the
25  polymeric foam will be in particle form and will be mixed with particies of
hydrogel-forming polymer to provide a blend. That is, while the foam may
initially be prepared in sheet form, these sheets may be processed to
provide particles of foam which are then combined with the hydrogeliing
polymer. As discussed above, the foams useful herein, and processes for
- 30 their preparation, are described in great detail in U.S. Patent No. 5,387,207,
U.S. Patent No. 5,650,222, co-pending U.S. Patent Application Serial No.
___, filed March _, 1998 by T. A. DesMarais et al. titted “HIGH SUCTION
POLYMERIC FOAM MATERIALS” (P&G Case _) and co-pending U.S. Patent
Application Serial No. ____, filed March _, 1998 by T. A. DesMarais et
35 al titled "ABSORBENT MATERIALS FOR DISTRIBUTING AQUEOUS LIQUIDS™(P&G
Case _ ). Foam particles may be prepared by first forming a sheet of foam
per the teachings of these references, followed by mechanical processing
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Hydrogel-Forming Absorbent Polymers

The storage absorbent members of the present invention further
preferably comprise at least one hydrogel-forming absorbent polymer (also
referred to as hydrogel-forming polymer). Hydrogel-forming polymers

25 useful in the present invention include a variety of water-insoluble, but
water-swellable polymers capable of absorbing large quantities of liquids.
Such hydrogel-forming polymers are well known in the art and any of these
materiais are useful in the high capillary suction absorbent members of the
present invention.

30 -

Hydrogel-forming absorbent polymers materials are aiso commonly
referred to as “hydrocolloids," or "superabsorbent” materials  and can
include polysaccharides such as carboxymethyl starch, carboxymethyl
cellulose, and hydroxypropyl cellulose; nonionic types such as polyvinyl

35 alcohol, and polyvinyl ethers; cationic types such as polyvinyl pyridine,
polyvinyl morpholinione, and  N,N-dimethylaminoethyl or N,N-
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water-dispersible esters of the acld-contalnlng monomers, as we as
monomers that contain no carboxylic or sulfonic acid groups at all. Optional
25 non-acid monomers can thus include monomers containing the following
types of functional groups: carboxylic acid or sulfonic acid esters, hydroxyl
groups, amide-groups, amino groups, nitrile groups, quaternary ammonium
salt groups, aryl groups (e.g., phenyl groups, such as those derived from
styrene monomer). These non-acid monomers are well-known materials
30 and are described in greater detail, for example, in U.S. Patent 4,076,663
(Masuda et al.), issued February 28, 1978, and in U.S. Patent 4,062,817
(Westerman), issued December 13, 1977, both of which are incorporated
by reference.

35 Olefinically unsaturated carboxylic acid and carboxylic acid anhydride
monomers include the acrylic acids typified by acrylic acid itself, methacrylic
acid, ethacrylic acid, a-chloroacrylic acid, a-cyanoacrylic acid, B-



partially neutralized polyacrylic acid, and slightly network crosslinked
polynmers of partially neutralized polyacrylic acid. These polyners can be

used either x§8|9?/ %79r in the formof a mxture of two or nore, %&iﬁmggg“ 25

pol ymers. Exanples of these polynmer materials are disclosed in

Patent 3,661,875, U S. Patent 4,076,663, -188S. Patent 4,093,776, U. S
Pat ent 4,666,983, and U. S. Patent 4,734, 478. I\/bst preferred
polymer materials for use in nmaking the hydrogel - 30 form ng absorbent
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PRESSURE") ; été)rstﬁ‘?:h'-é’é iN® acid réﬂ t&pblymers %Hiﬁlw 7,
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» Tiled ‘]an@fg’ﬁtlz/’ne]t\%ﬁ( Rt’ogéﬁﬁk{eaé poﬁ}mgtls' of any of the foregoing copolymers,
partially neutralized polyacrylic acid, and slightly network crosslinked
polymers of partially neutralized polyacrylic acid. These polymers can be
used either solely or in the form of a mixture of two or more different
25 polymers. Examples of these polymer materials are disclosed in U.S.
Patent 3,661,875, U.S. Patent 4,076,663, U.S. Patent 4,093,776, U.S.
Patent 4,666,983, and U.S. Patent 4,734,478.

Most preferred polymer materials for use in making the hydrogel-

30 forming absorbent polymers are slightly network crosslinked polymers of
partially neutralized polyacrylic acids and starch derivatives thereof. Most

preferably, the hydrogel-forming absorbent polymers comprise from about

50 to about 95%, preferably about 75%, neutralized, slightly network

crosslinked, polyacrylic acid (i.e., poly (sodium acrylate/acrylic acid)).

35 Network crosslinking renders the polymer substantially water-insoluble and,

in part, determines the absorptive capacity and extractable polymer content

characteristics of the hydrogel-forming absorbent polymers. Processes for
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25 incorporated herein by reference.,

The hydrogel-forming absorbent polymers useful in the present
invention can have a size, shape and/or morphalogy varying over a wide
.range. These polymers can be in the form of particles that do not have a

30 large ratio of greatest dimension to smallest dimension (e.g., granules,
pulverulents, interparticle aggregates, interparticle crosslinked aggregates,

and the like) and can be in the form of fibers, sheets, films, foams, flakes

and the like. The hydrogel-forming absorbent polymers can also comprise
mixtures with low levels of one or more additives, such as for example

35 powdered silica, surfactants, glue, binders, and the like. The components
in this mixture can be physically and/or chemically associated in a form
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mass median size. A standard particle-size plotting method (wherein the
cumulative weight percent of the particle sample retained on or passed
through a given sieve size opening is plotted versus sieve size opening on
probability paper) is typically used to determine mass median particle size
25 when the 50% mass value does not correspond to the size opening of a
U.S.A. Standard Testing Sieve. These methods for determining particle
sizes of the hydrogel-forming absorbent polymer particles are further
described in U.S. Patent 5,061,259 (Goldman et al.), issued October 29,
1991, which is incorporated by reference.
30 _

For particles of hydrogel-forming absorbent polymers useful in the
present invention, the particles will generally range in size from about 1to
about 2000 um, more preferably from about 20 to about 1000 pm. The
mass median particle size will generally be from about 20 to about 1500

35 pm, more preferably from about 50 um to about 1000 pm, and even more

preferably from about 100 to about 800 pm.
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reaction mixture is then subjected to polymerization conditions which are
sufficient to produce in the mixture, substantially water-insoluble, slightly

25 network crosslinked polymer. The mass of polymer formed can then be

puiverized or chopped to form individual particles.

More specifically, the aqueous solution polymerization method for
producing the hydrogel-forming absorbent polymer comprises the

30 preparation of an aqueous reaction mixture in which to carry out the
polymerization. One element of such a reaction mixture is the acid group-
containing monomer that will form the "backbone" of the hydrogel-forming
absorbent polymer to be produced. The reaction mixture will generally
comprise about 100 parts by weight of the monomer. Another component

35 of the aqueous reaction mixture comprises a network crosslinking agent.
Network crosslinking agents useful in forming the hydrogel-forming
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polymers The polymerization condition are aI o discussed in

more detail in the three above-referenced patents. Such polymerization
conditions generally invoive heating (thermal activation technigues) to a

25  polymerization temperature from about 0° to about 100°C, more preferably
from about 5° to about 40°C. Polymerization conditions under which the
aqueous reaction mixture is maintained can also include, for example,
subjecting the reaction mixture, or portions thereof, to any conventional
form of polymerization activating irradiation. Radioactive, electronic,

30 ultraviolet, or electromagnetic radiation are aiternative conventional
polymerization technigques. '

The acid functional groups of the hydrogel-forming absorbent polymer

formed in the aqueous reaction mixture are also preferably neutralized.

35  Neutralization can be carried out in any conventional manner that resuits in
at least about 25 mole percent, and more preferably at least about 50 mole
percent, of the total monomer utilized to form the polymer being acid group-
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Surface crosslinking of the initially formed polymers is a preferred
process for obtaining hydrogel-forming absorbent polymers having relatively
high porosity hydrogel-layer (“PHL”), performance under pressure (‘PUP”)

25 capaeity and saline flow conductivity (“SFC") values, which may be
‘beneficial in the context of the present invention. Suitable general methods
for carmying out surface crosslinking of hydrogel-forming absorbent
polymers according to the present invention are disclosed in U.S. Patent
4,541,871 (Obayashi), issued September 17, 1985; published PCT

30 application W092/16565 (Staniey), published October 1, 1892, publlshed
PCT application WO90/08789 (Tai), published August 9, 1990; published
PCT application W093/05080 (Stanley), published March 18, 1993; U.s.
Patent 4,824,901 (Alexander), issued April 25, 1989; U.S. Patent 4,789,861
(Johnson), issued January 17, 1989; U.S. Patent 4,587,308 (Makita),

35 issued May 6, 1986; U.S. Patent 4,734,478 (Tsubakimoto), issued March
29, 1988; U.S. Patent 5,164,459 (Kimura et al.), issued November 17,
1992; published German patent application 4,020,780 (Dahmen), published
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Combination of high capillary suction materials _

25 Whilst materials as described in the above can satisfy the requirements as
such (e.g. a pure hydrogel forming material, or a pure foam material), preferred
members for being used as storage absorbent member comprise two or more of
the materials. This allows often to utilize materials which on their own do not

. satisfy the criteria, but the combination does.

30
The principle function of such fluid storage members is to absorb the

discharged body fluid either directly or from other absorbent members (e.g., fluid

acquisitio'nldistribution members), and then retain such fluid, even when

subjected to pressures normally encountered as a result of the wearer's
35  movements.



from about 15 to about 70% by weight, still nore typically fromabout 20 to
about 65% wei ght. 30 In those enbodi nents where the high
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preferably conprise at |east about 1% by _ wei ght (on an aggregate
basis), nore preferably at |east about 105%55y wei ght, nore preferably
at | east about 15% by weight, still nore preferably at |east about 35 20%
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25 by weight, more preferably up to about 65% by weight. Then, with these high
surface area fiber-containing members, the concentration of the hydrogel-forming
absorbent polymer will be from about 10 to about 75 % by weight, more typically
from about 15 to about 70% by weight, still more typically from about 20 to about
65% by weight.

30 _

In those embodiments where the high surface area material is a polymeric
foam, the absorbent members will preferably comprise at least about 1% by
weight (on an aggregate basis), more preferably at least about 10% by weight,
more preferably at least about 15% by weight, still more preferably at least about

35  20% by weight, polymeric foam. Typically, such storage absorbent members will
comprise from about 1 to about 98% by weight, more typically from about 10 to
about 90% by weight, still more typically from about 15 to about 85% by weight,



a thernoplastic material. Upon nelting; at |least a portion of this
t hernopl astic material mgrates to the intersections of the respective

menber conpwoesdiasg7e30 typically due to interparticle or intedrhk88/0s04q
capillary gradients. These intersections beconme bond sites for the
thermopl astic nmaterial. Wen cooled, the86- thernoplastic materials at
these intersections solidify to formthe bond sites that hol d t he
matrix of mate ﬁl.stoasther onal thernoplastic materials
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be rendered hydroph| lic by treatnent with a surfactant, such as a nonionic

or anionic surfactant, e.g., by spraying the fi ber with a surfactant,
by di ppi2sg t he As anothdn@xamnleaiasma‘tmlahat will provides integnity afttbe mixturet it

as part of tdsdBeM RieriBdrs ddinprising a blend of hydrogel-forming polymer and high
surface area fibers and/or particulate polymeric foam, the member can comprise
a thermoplastic material. Upon melting; at least a portion of this thermoplastic
materiai migrates to the intersections of the respective member components,
30 typically due to interparticle or interfiber capillary gradients. These intersections
become bond sites for the thermoplastic material. When cooled, the
thermoplastic materials at these intersections solidify to form the bond sites that
hold the matrix of materials together.

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



produci ng the thernoplastic fiber. Upon nelting and resolidifi caf“rc;n‘,t\he\
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as polyethylene or polypropylene, polyacrylics, polyamides, polystyrenes,

25 polyurethanes and the like. The surface of the hydrophobic thermoplastic fiber

can be rendered hydrdphilic by treatment with a surfactant, such as a nonionic or

anionic surfactant, e.g., by spraying the fiber with a surfactant, by dipping the

fiber into a surfactant or by including the surfactant as part of the polymer melt in

producing the thermoplastic fiber. Upon melting and resolidification, the

30  surfactant will tend to remain at the surfaces of the thermoplastic fiber. Suitable

surfactants include nonionic surfactants such as Brif® 76 manufactured by ICI
Americas, Inc. of V\mming_ton, Delaware, and various surfactants sold under the

Pegosperse® trademark by Glyco Chemical, Inc. of Greenwich, Connecticut.
Besides nonionic surfactants, anionic surfactants can also be used. These

35 surfactants can be applied to the thermoplastic fibers at levels of, for example,
from about 0.2 to about 1 g. per sq. of centimeter of thermoplastic fiber.
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WD 99145879

PCT1US98105 44Swtab|e thermoplastic fibers can be made from & single polynﬁar
deni er (gr akfBopesoropeneni:fiesrs). ef canche snade from mere iba'lb(ﬂﬂ%ﬂpb’mf (e.g.,

fSUI tabl e bi blﬁmﬁnﬂ %éfﬁ)m aSAsc useleriere) “Biﬂ:@nﬁl)di}@ﬂtt fiserd" tréféré amge
rom

f bl f t
nost pret erﬁlﬁrv'c’p?asnlcr@?ﬁrﬁﬂaﬁ? Cor erlsgrgtﬁﬁ%? ?Oe%n r%gge fraih onqwg?ygg% é?ve
modul us of eheased vithimrd dsérmcoplastic ishleath anade Jromi al different pdipmnent The

e mop oot PevelicBmperiiha 18 gt Uier e'ﬁlia.t?‘%l”‘éfrﬁ%%hﬁ pricafoidper ©
i a»ufshbyfmpmizz“,zﬁmwamm@ﬁa&dg@ag@.@% o
e r a 0 h
?

concentric eccentric, crinped or uncr

Di f fer etesPPlymare while disiginiagsitte dgsivakle strebgibs charastanglicss of cthe

can be usedppRnsdrt er the properties, and especially the densi ty
characteri SFI ¢s, of the respective absorbent menbers during preparation
of the abBsorbent core. 15 O her fluid handling nmenber conponents and .
material s Suitableo bizgmponent Hibers nlenteses uactberptesgnt mmmoprearennclude -
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absor bent rernforcCing
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shoul d be o ural
liquid tra

absor bent Wﬁiﬁ!ﬁﬁa\ﬂﬁ tahsolptropy et ocpsigesten core, amﬂd Iidwaﬂmeamwolﬁhsiéﬁr s
may be usedto@growde dry and wet -integrity to th {gpent core

and/ or the BBEW méwnylsa@ﬁtatyeomﬁb@thweamsheatm (@8t D@M%LON
lue f
gl ue 11 ber s o IR Bl oBI O fiferlpn thebs BiERRDSAST s can bé%ﬁgéﬁmer ea

This is in pare:qceutrm &s use@mersrn, }:iﬁ‘ﬁt termsateongeghics LandiCecegntec” refer to
okl b s AR 4 ERaRp Mt 5 e S ied iodgh e
gbsor bent nEREEANal GRS the; lwsogmqne@& H?ﬂ'_y I"‘I" W&B‘S‘Pﬁ% f??ﬁi? qar'i'epé
desirable in prov:dmg more compressive strength at lower fiber thicknesses.
25  Suitable bicomponent fibers for use herein can be either uncrimped (i.e. unbent)
or crimped (i.e. bent). Bicomponent fibers can be crimped by typié:al textile
means such as, for example, a stuffer box method or the gear crimp method to
achieve a predominantly two-dimensional or "flat" crimp.

30 In the case of thermoplastic fibers, their iength can vary depending upon the
particular melt point and other properties desired for these fibers. Typically,
these thermoplastic fibers have a length from about 0.3 to about 7.5 cm long,
preferably from about 0.4 to about 3.0 cm long, and most preferably from about
0.6 to about 1.2 cm long. The properties, including melt point, of these

35  thermoplastic fibers can also be adjusted by varying the diameter (caliper) of the
fibers. The diameter of these thermoplastic fibers is typically defined in terms of

terfact al garrlers to .
Padigularly| syitable Ricorppenent thermoequ\ne qre JOF diSseherajn are



are also binders that may enhance the capillary sorption properties of the
absor bent nenber such as fiberized hydrophilic glue with sufficiently high
surface ar o¥O9I9/M587Hi s case, the high surface area hydrophil i ECEUSES/PRAY4 35
provi de both the liquid handling function_and the integrity function, in
one material. Al so, the respective éﬁgérbent menber, or the entire
absor bent core, can be enveloped within a |liquid pervious sheet, such
géTiUtslgglsggﬁmer denier (§r4m5 188000 meters) or decitex (grams Pey,10,000 meters).
sheet, to oBuitable hisempooeotthermaplastiofiberscsan pave iacdecitex inbther nge from
pol ynmer, as i bk L | it AU

G her opt | ofapuey e b 28, pletblaliy Ronfubbif ) @ Baibdi 30, BRAHost preferaply
odor, cont affen abaut hite@boutBe3. Al so, any absorbent nenber conprising
particul ate osnotic absorbent or high surface area material, or the entire

1 seue. paper < Tbe, ComBrasai-TIodS of dhesh thelmanBRic malauaSy ht Safferdl *
ab;sor belnt ptﬂat»trfml‘ -théchc?rmoplaschﬁFemt eqn i dlgoi bei impartanted 'Wlehl compressive
material, sui e bj.nders,ar, Ny

described i H‘Qﬁ&’s thﬁﬁn .St§, i%éé% g,ffngegjluric\gPor?lg %%%ﬁﬁiﬁéﬁb@@ P!)J%&oo
et al., thebdt sidmbyrtheotompositions andcproperties ©f Hbecpolymer or polysiaersciiom.
b fon. Y ; J o o )
nyr ogent oG Hay afedre ib SHEoS dHP ciiftalioh o tng BB 4.5, oncentic,
in det oF | egoentria cHmpegdatosnuncrimped),rafd; fikeetactorsor Rifierensasy in| they

ggqui Siti Zn{?g SV IrRBIIRSDET theddd thémeopdiastic fibers 'caii Be Sissdid6 aARIOIes

_ el ement , of the esent . nvention, ains t he caqmbi nati pn of
suitable | PrORaTlies Al APRCALEING Sens SHURCIRIRES CTNe oSRr e hsararel
st orage nat gfigrAbérssdurity preparatiormofthevabsdrbentsdref | ui d handl i ng
functionality with regard to properties like ultimate fluid storage
wi t hout 13l I owi ng rewetting, or enhanced fluid novement t hr oughout the
article so Sthepflaeiddaneiing membiencdmpiopentsand materialst i cl e. 25

(S S
rorage" | ™cStbher ot Shalis btordng e b presgecenel e
of the. inglude otherpptianal comnanenis thatean beqresenk in aRsorReR) ‘é’gg’ﬁon /o
di stributi oFgyegignple, a refffércid |dcritd fedit ibeelpositioried! withinethé ystdrage er ed
DY e, S0 Abofert rhsRen oy Bebyan, £ Fo e Aoab ittt members of the
di stri buti orabgormmticoes. Sudhtreinfoiving scrimp shauld/bé wi Bugh configutaiionp as
PressSUres. s not form interfacial barriers to liquid transfer, especially if positioned
between the respective absorbent members of the absorbent core. iIn -
addition, several binders may be used to provide dry and wet integrity to the
25 absorbent core and/or the absorbent storage member itself. In particular,
hydrophilic glue fibers may be used to provide bonds between the high
surface area materials and the other absorbent such as osmotic absorbent
material. This is in particular critical for particulate high surface area
materials. It is preferred that the amount of binder used is as low as
30 possible, so as not to impair the capillary sorption properties of the
absorbent member. However, the skilled artisan will recognize that there
are also binders that may enhance the capillary sorption properties of the
absorbent member such as fiberized hydrophilic glue with sufficiently high
surface area. In this case, the high surface area hydrophilic glue may
35  provide both the liquid handling function and the integrity function, in one
material. Also, the respective absorbent member, or the entire absorbent
core, can be enveloped within a liquid pervious sheet, such as a tissue




In one aspect, the dewatering nechani smcan be expressed in terns of the
Capil lary Sorption Desorption Height (CSDH 90) of the acquisition /
di stributi omo8esssmmt eri al at 90% of the nmaxi mum anount of | igth dsdglosgas t he

anount of fluid at 0 cm desorption height) being rel eased. Then, the
absorbent article according to the -fl0sent invention contains an
absorbent structure conprising a first region WO 99145879

PCT/ US98/ 05044 . : . . =71 -
primarily PAPSLERERL: 10 Qhyiateisar.qancerm fegardingjopse aattictiateahserbent on
primarily fpolymer, ds lgngdssthercapéilaryicontinaityeisinot disturbédconmuni cation with
each other, wherein the first region conprises material having a
Capi |l lary Sorption Desorption Hei ght CSDH 90 of nore than 40 cmand the
second regi on @thesoptienaktanponenteithahcan badnclyded e materialpitod cantyol
absorbent siydyl t C aﬁzgdar' \ Leg W | | be
achieved to a %8??%?? gﬁ%@c@gépgg,éﬁcf the ’n’éalﬁe?ll)%—#}géﬂtséncf Tﬁ@ﬂ(’"ﬁgﬁfphgglgst or age
regi ons satRafticulate psastic Ahsasbentopr High suriacr areadnaterial, or the entire (5) a
Capi | l ary Sftigerbért A¥te06aH beredvallssad Within 8%iqaid p&iPfusXheet] sith as a
| east 15 g/&él n the capsor tIOG .t?st' and/ or 10 . ébg a Cagl | | ary
Sorption AJSSHE PEREICEPSEH (t SPVigTe HeErIRACsyT SPoarding depse pariiculate
15 g/ g in tdbsotbestpglymen test and an Capillary Sorption Absorption .
Effici elercy at 40 cm (CSAE 40) of at |east 55 % and/or : (c)-a
Capil | ary Sorption Absorption Height at 50 % of its capacity at 0 cm"
absor pti on hei\yhen(iasgritys ) intodiced viaa bisdenmatenalesuitakie hinders até meit-
test. I f i : c | O '
blown'aHHesids CgiAééths qq@&g rg}%%%@%i ﬂg&f@. Paflerﬁ%. @ggegé/w ?sgsj;eq

mat eri al having a ( ) _of at least )

al ternati vePgt gt»‘ 1988sto Drgpoyenal., the disclosire ehwhigbis swosporatrd herein by

material . Z@ference. Plétedseshr é&rﬁsiﬁi:fge%aﬂbl@wﬁr%aheshag WRRQRE red@isie
0

conpri ses terial . having a_ CSA at | east .20 g/ referably. nore-
Coanr 28 o idtodiomming, Blmer SndiHigh sitace aisEC iatéiialfis alsh destbRr i,
CSAE 40 of dstail gutite '8U8 @ateritd Alternatively, the second region can
conprise material having CASC 0 of at | east 15 g/ g and a CSAE of at .
| east 55 % at the actual CSDH 90 of the first _material. In a
further, "“'f:."?:li‘ stforicombining Auidsacqtiisition/disti NINEMDer8n@NA g0s gnt
havi ng ﬁ CShid Qidtha@mérgéis 15 g/ghand a CgAE 40 of at least 65 % I

I n anot her "prejerr € L ment, the seco regi on conprises._ materi g

havi ng B Capi th key Esw?m%mﬁwtowvee e 25dhe,combinatien gk suftsbler o

cm fluid acquisition/distribution members with suitable fluid storage materials so as
to achieve the best fluid handling functionality with regard to properties like
ultimate fluid storage without allowing rewetting, or enhanced fluid movement
throughout the article so as to also enhance fluid pick up of the article.
25
Thus, the invention aims at defining the absorption properties of the storage
absorbent member in combination with the desorption properties of the
acquisition/ distribution member such that the acquisition / distribution members
are still effectively and efficiently dewatered by the storage absorbent member,
30 whereby the fluid acquisition/distribution materials still exhibit good fluid
distribution properties and thus have comparatively high capillary pressures.

In one aspect, the dewatering mechanism can be expressed in terms of the
Capillary Sorption Desorption Height (CSDH 90) of the acquisition / distribution

35  material at 90% of the maximum amount of liquid (i.e. the amount of fluid at 0 cm
desorption height) being released. Then, the absorbent article according to the
present invention contains an absorbent structure comprising a first region



absorption height (CSAH 50) of at |least 45 cm preferably at | east 60 cm
and 35 even nore preferably at | east 80 cm WO 99/ 45879

PCT/ US98/ 058V 99/45879 - 72 BCT/US98/05044 | f |
as another alternative aspect, the first ﬁqglon conprises material having a
reduced tendency to release the liquid, such as can be expressed by a

Capillary Soprtion Desorption Height (CSDH 90) of nore than 100 cm
then the i rﬁ'anly foﬁtaeaa&mohwd Hn bfﬂggeﬁp &Wéé@&wd’?éﬁghaé]nd’iﬁh&hfopas
an increase still dewater t i rst reglion

conpri ses §T° ?'c ALg jin diqyid Pemumcatl%émth epeh |8ph gvherein the

(r)eq]lcll r ;arant Sﬁrst region cdmbnssgg??&%ggp hféfnn@t ial eé?tllz ?tﬁptzon Desorptibh He
of a eas a Q eas 9
of %t 1 enst GSORHOHs ornan 7 ah e, wditi, Gebioh comprises s L@ﬁﬁﬂe
second r egi dras eufficierds capillaryatabsodieritasuctiprarto C8e@aterosuely aeHHterim oftds
f bl J/

Rher aby t he d2ditBfibg W e acfiitied to &5AABREABOfELT MMM pietiERobsel? ifife
thi s enbodi reforage: regiansceatisiy ableast cnenof f@bsmng reqmtemealls havi ng CSAC 0 of
t | t 15 g/ I
al 1eas 9/ g angy 3y @%ﬁﬁaﬁf }xurﬁqb@r o ect ty at 35 B ;lc‘:s&b QB% of it

of at least 50 % rese I nventi on,
the second regi on coﬂ%ﬁts@sgmnfhﬁtcépﬁﬁfm%ﬁﬁﬁba@ AH 50 of at |east 45

cm prefgrably of (p§ d @éﬁﬂlaﬁ@S@FﬁtloﬁWb?ortpﬁéhﬂhﬁm{@ dtroeémr(@tsm olat |ea¢t
e | nventL.on,

80 I t t .

st (r:lrjnc_t ure conpri gege 1r§a9?9 &Fqﬁggwrpﬁﬂnlteﬁ §PP|%HM‘%§W§ nsrqrpg?n
region, conprising a HEfficiencylt 40@m ({OSAE 20) oft atdebst.b55 %amdl/ong properties
3 a0 o eGP et e 80k 1 B o
regi on conprises nat @bsarplign bﬁigﬁ‘ér{QﬁNd phad legsts35iam yinrthreacapsorption

| east ong of follow gg sf equi renent s: (a) an absorption capacity of

at Ieast 15 g/g at 35 cmin the capsorption test; 30 and/or (b)
an absorption capacity of at least 15 g/g at O cmin the capsorption test

anga anl iabsor pt llﬁtra ?éfeﬂ‘bﬁ@%béﬂlrﬁéntl ﬂ@étse&@n&’oré }0?:5 c6riprises! ntdterial having(#)
a o] ary | O O
2 CaP L a1 OB PR/ 25BN o & el A ofh U oS et BB
I n a pref errthe actdal C3PHOM6S the firstiyaterial. t he second regi on conpri ses
20 :
In another preferred embodiment, the second region comprises material
having a CSAC 0 of at least 20 g/g, preferably more than 25g/g, and even more
preferably at least 35 g/g, when having a CSAE 40 of at least 50 %.

25 Alternatively, the second region can comprise material having CASC 0 of at
least 15 g/g and a CSAE of at least 55 % at the actual CSDH 90 of the first
material.

in a further, preferred embodiment, the second region comprises material
30 having a CSAC 0 of at least 15 g/g and a CSAE 40 of at least 65 % .

In another preferred embodiment, the second region comprises material
having a Capillary Sorption Absorption Height at 50 % of its capacity at 0 cm
absorption height (CSAH 50) of at least 45 cm, preferably at least 60 cm, and

35  even more preferably at Jeast 80 cm.



mat eri al having an absorption capacity of at least 18 g/g at 35 cmin the
WD 99145879
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capsorption test, preferably of at least 21 g/g at 35 cmin the capsorption
t est, and even nore preferably at |ed2t- 30 g/g at 35 cmin the
capsorption test. In an alternative enbodi nent of this aspect, the
second region conprises 5 naterial havi n% an absorption capacity of at

| east 15 g/ g % ashanelveraltemativesspect, the TrsidegionGomprisas miaterial having ajn a

preferr ledhee@m&m@ndgﬂbyttb irsleaggané Jiquith s%ﬁcalryﬂcéreﬁé@ypwd a C%pilla
Teast 25 190Rer ReaPloh ¢Tef IESHH ) &f meidahanodt) Em g e v
g?npsor pti orsmnlage (anelecond)artgg&tm ::ompr’gsesa'héter‘gae whichohaatan ingaéas?ﬁl ?bimty 143
conpri sis il efpfite? thE T rbdfor, At ¥nds TN Thatdrf WGP SRR Rlenst; o
0 cmin t heneapffolipwingrequisemests:and an absorption efficiency of at |east
60 % even rmr(g)t gggw@lpggopgt st g%z% 25 % at 35 cm

Alternatively, The_secon regaon o es material having an absorption |
capacity of at(b) @GBAGS0gf gt laash 188/ andha G JPRaf @l least 25040 an

absorption 20 (cefdf CSAeNSY o bt Rlast 88<Km S0 % at the actual CSDH 80 of the
first- mterial. In yet another preferred enbodi nent, the second

regi on 1eorrpri ses materi al having a Capillary Sorption Absorption
hei ght at 50 hod preferrssh aphbodiater® ofithis aspdriothe iszcohdi glfiort Cotprisds of

ot ef or abl y "fetpr FEUTE"BE CHRCCON s Bash g R nreferably ariasst'25] gg, ana
anot her asgyen roore preferablycat least/ 3 g/a whernebyithe GSAR @QRomkisratieastH0%. -

mat eri al having a CSDH 80 of nore than 60 cm and the second region

conprises material which satisfies at | east _one of follow ng requirenpents:
30 15a) a (RARD ederratiye aspeat of1thi gmbodiment, thepgegpndsprgion Gomprisesast

15 g/g and rﬁa@lﬁéEhﬁﬂanCSAClj(éaﬁht ?@&% 1t5 g/ g[nﬁ_ a CSAR a@&félat : h&@la@bS%H logestt 35
cm a pr.ereyr [S nent O I'S aspect, e secon regli on
conpri ses égeﬁr%trgﬂ%gpmé%tﬁﬁes%c at the actual CSDH 80 of the first
material of at least 11 g/ g. . :
~In a further aspect of the present invention, the second region comprises
20 material having a CSAH 50 of at least 45 cm, preferably of at least 60 cm, and
even more preferably of at least 80cm.

In yet ancther aspect of the invention, the absorbent structure comprises an
acquisition / distribution region as a first region, comprising a material, for which
25 the fluid handling properties can be expresses by a CSDH 80 of more than 35
cm. In order to be able to dewater a material of such properties, the second
(liquid storage) region comprises material which can be described by satisfying at
least one of following requirements:
(a) an absorption capacity of at least 15 g/g at 35 cm in the capsorption test,
30 and/or
' (b) an absorption capacity of at least 15 g/g at 0 cm in the capsorption test
and an absorption efficiency of at least 50 % at 35 cm; and/or
(c) a Capiliary Sorption Absorption height at 50 % of its capacity at 0 cm
absorption height (CSAH 50) of at ieast 35 cm in the capsorption test.
35
in a preferred embodiment of this aspect, the second region comprises
material having an absorption capacity of at least 18 g/g at 35 cm in the
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anot her entw@ioes879 of t hi s aspect, the second regi on conpri sBETSPHIS0M
having CSAC 0 of at |east 20 g/g, pref eraz y nore than at |east 25 g/g,
even nore preferably nore than at | eaSt 35 g/g and CSAE 60 of at |east
50 % 5 In an alternative enbodi nent of this aspect, the second

The act s Eapoton 168 Breiatly drit (63600, O & a5 AT iy di S Bhffolr ey
further enband evan raere preferabpiatieashd0 gégsaha5 cayirctheaapserption teat.eri al

havi ng a CSAH 50 of at |east 45 cm preferably nore than 60 cm even nore
preferably nore than 80 cm %et anot he ect the present

invention is cHBh@aratemalive %ﬂb%m&ﬁ FSasEFPtuctF'ﬁ CORA SESIN CREATISES!
regi on coONppiAeRalFdvirig ah éﬂﬁwrpﬁo@ caphtinBof af leuzt a5 ?Ig athhe fuancSpHigbhe

second regiop.,CO terial which satisfies at [east one of

f ol | owi ng rggm "Iérrgémage"aqa (a) a CSAC 90 of at least 8.5 g/g

(b) a CSAC 0 of at least 15 g/g and CSAE 90 of at |east 20% (c) a
CSAH 50 of at p r

aspect, the seyb%dhégrgﬁ] %'Bln“p fné'%gt Bf' this % rél% %\%8%@596059 E{HaneS
act ual CSDH&dex! hmg iansabsafption gapecity of at least 20sg/g, prefgr@lw sat least 25

In a fur he e f

conpri seés ITQI%I’I a haV| ‘ﬁ?@ﬁfg{%ﬁ\gﬁ st I?EQI@? g@%b °ﬁ§pg,t58%?a§?g'%@"oﬂr%§ gnghan
25g/ g, evenamdbsomtiane sqe;»cmf@ {838 SN APXHEM- a CSAE 60 of at | east 50

% 30 In an alternative enbodi nent of this aspect, the second region
conpri ses mat er

t | t .15
Che actual csit 80 atetnalife 1 Ing; smpoumel, He 5838k tealp bifipndes Tatedd
I n an even havingean absbrptioadcapduityi ofeastt least 18iglgatfkcm int the sapsorptiordéstn

57 ot O™5' © R EH EhSthOR Hitede Yt 1885080 3, eWtPinale pfSRerAl f B RIAt 28' Y

% at 35 cm.

Alternatively, the second region comprises material having an absorption
capacity of at least 15 g/g at 0 cm in the capsorption test and an absorption
20 efficiency of at least 50 % at the actual CSDH 80 of the first material.

In yet another preferred embodiment, the second region comprises material

having a Capillary Sorption Absorption height at 50 % of its capacity at 0 cm

~ absorption height (CSAH 50) of at least 45 cm, even more preferably of at least
25 60, and most preferably of at least 80 cm in the capsorption test.

in yet another aspect of the present invention, the first region comprises
material having a CSDH 80 of more than 60 cm and the second region
comprises material which satisfies at least one of following requirements:
30 (a) a CSAC 60 of at least 11 g/g ;
(b) a CSAC 0 of at least 15 g/g and a CSAE 60 of at least 50%;
(c) a CSAH 50 of at least 35 cm.

In a preferred embodiment of this aspect, the second region comprises
35  material having a CSAC at the actual CSDH 80 of the first material of at least 11

a/g.
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Resul ting ReHedidssy of the absorbent article When copebr0$93@5044
suitable materials or nenbers, the absorbent core for being used in an
absorbent article provides the follow ng7denefits: 5 One benefit is,
that the acquisition/distribution nmenbers or materials are effectively
dewat ered, so as to contain snmaller amounts of fluid which m ght r ewet
to the skin of the wearer, such as can be eval uated by well known rewet

test nethods, |g.£hothdr éhso&‘mfttﬁea dlege sdwshd ﬁaﬁEh chmpisé8 indtefial 10
Al so, the better (?ewaterl n resuéé é} overm{h %ﬁg% andl I ng
capabi | i ty Haying iy °§@2H@§5t (ﬂtgagr ﬁf#%m%d E}'hé £ 919 ofFn
handl i ng moréaféfemiysmr@mareasmeﬁssrglgmdd CSAEGaofat tedst 50 %est, e. g.
as described in EP- A-0.799.966, too. 15 This inproved devat er i ng

can be wel| denpnstrated by the partitioning test, such as descri bed
herei nafter, Wheaﬁtattecmmenemmﬂeht of dkis saspecty thies second iregion comaﬂstas
st or age mate ' ;

] i RV EEAR 0, 4R 5 UG HACEBAES ot i bl o

t the materirals or nme ers ?hen

al I owi ng th@ oug

t he neﬁhbeﬁrst materiad of ableeshb@ %epar at ed again, and the respective
anount of liquid is 20 det er m ned by differenti al wei ghi ng. Good
dewat eri ng can be seen r.esi dual n an_acqui si tion

di striblion ntxafyriher qsequmm of s @speet. ﬁ%%gﬁ?%" regiop gogye tﬁesrrg?tff'i"‘!/e
to its sat Uﬁﬁ\hh "a W'Wef at least 45 citl)i preferablyt inore rigan &€ cal, leven more

assess a furt eneflh_[ tructures designed 25 according to the
princi pl es B‘?e gmlon which relates to the novenent of
the Iiquid thought the vari ous rrenbers thus all ow ng nmore design -
flexibility fo ﬁ‘%bsorbent
partitioning t'@s?&sgﬁ&% suc reﬁept t”"e{'t'?‘:‘:giu ‘g

sect i onishi stuctues whﬁrettbthprﬁrser%gtgn cpmRrisesraategal hﬁY‘BQu 3919{/]’“5.”3

|1 quid acqu“gnt QQ’HrH' éﬁ& 'tl'?é'%b%nﬂ%@l’drﬁbontﬂﬁbé@ rhateriBPWHIEH satisfies gtilgdst

conmmuni cati o ora'%e mat eri al by placing the latter
hori zont al | 9”61°If§‘8t°"\f“ﬁﬁ)l’ﬁqq*i"@me S | oadi ng p0| nt on the

acqui si tion/ di gy alCEACROGtTea)Ss. 5|gt/gcan be seen that in

faui d i s 85 S?&)A%?%&@é%o“ﬁ*ﬁ%‘ 1§ Gl et SaAmGourERIshs IR D2 .
mat eri akg and (¢)ha CSAH Hcofiatdeastotd dirst ri but ion materials is loaded to a
much | ower degree.

in a prefemred embodiment of this aspect, the second region comprises
material having a CSAC at the actual CSDH 80 of the first material of at least 8.5

g/g.
25
in a further preferred embodiment of this aspect, the second region
~ comprises material having a CSAC 0 of at least 20 g/g, preferably more than
25g/g, even more preferably more than 35 g/g and a CSAE 60 of at least 50 %.
30 In an alternative embodiment of this aspect, the second region comprises

material having a CSAC 0 of at least 15 g/g and a CSAE at the actual CSDH 80
of the first material of at least 20 %.

In an even further preferred embodiment of this aspect, the second region
35 comprises material having a CSAH 50 of at least 45 cm, more preferably of at
least 60 cm, even more preferably of at least 80 cm.
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The gai ned él%ebs?ggr?s ")I exibility can be exploited to design arti®FEYSIHOEPH4an
increased confort to the wearer w thout cofgrom sing on performance, such
as by distributing the absorbent storage material to regions of the
article where they 5 hinder the wearer less in case of being |oaded, e.g.
by renoving fluid storage material out of the crotch region of the
article. : t ye foc ed on the benefits as occurring

I n structur Resultin @hb‘l’é AUC ogue benefits arise when even

more menbers arWheasiogrkitingGsuitable taterials.ormembers) the iabeomierit cobe for being

nbi ned into one
Bcqui oi 1 on T4 B AbgurbeRatbiqYRfEs i fofowing befeme e’ "¢ ' T luere
Then, a High cdpne|kenefs: that the @Cﬁél&mdlsmbmloﬂomambersaohlmgtenals are
herein will éﬁeoﬁbég Héwéfé%ée epf as'tsn&éﬂtairh%nféifetrrérhugh@n nC| W % éﬁiah!;”

t uisition nateri her e
O\ljreP alcfmper frﬁ?"??i\ggéh%ﬁs‘!ﬂs‘)& WEA[ele SHCB\Ash AR ke evaluate edhy welbknown rewet

Mat erials / testpetiouss e.g. by theOW\SURMrteétéls gestrhined MEPBACDI Al BoéSanp! es
.) 20 Sample A 1 first acquisition / di stribution menber

has been produced by usi ng chem cally-stiffened, tw sted cellul ose
(CS), commerci dAlsg, thanibietier dewateringhresults indani ipnprovemenCifer hﬁm@ﬂhandhng

211 ayi ng. cRRabily for Rieate Bfel, 636h o8 dh Fabftediadi gl handing
dry density Sehasoean beaneagurad in well knasemprquisition test, e.g. ghdescribidtbin EP-
mat eri al hasp.g. MQgsvtgbght of 150 gsmand a density of 30 0.105g/cnferr],

consi sting of - 45% by weight of chemcally-stiffened, tw sted
ceI | ul ose (CS), commercial ly avail abl e under the deS| gnat I on

CIVCI f {lem Vey dhisiimproved dewatering %fpbe wél| ﬁtemgfnstrated QI%?J\A echst
Col anvee Colybfia $RSCiEE hereinatter Wty dambiagions AcasuisionKiptHbwien,
of about 3. andasmmngatertalsoalte kaded in varying arrangements with test liquid, and
allowing the fluid to equilibrate throughout the materials or members. Then the -
members or materials are separated again, and the respective amount of liquid is
20 determined by differential weighing. Good dewatering can be seen by low
residual liquid in an acquisition / distribution material, be this in absolute measure
(9/9) or relative to its saturation capacity.

This partitioning test allows to assess a further benefit of structures designed

25 according to the principles of the present invention, which relates to the

movement of the liquid thought the various members, thus allowing more design
flexibility for absorbent articles.

For example, if the partitioning test is executed such that test liquid is loaded

30 onto a section which does not comprise any liquid storage material but only a

liquid acquisition/distribution material, which is, however, in liquid communication

with a storage material (e.g. by placing the latter horizontally offset from the

loading point on the acquisition/distribution material), it can be seen that in

combinations satisfying the requirements of the present invention, the liquid is

35 transferred to a larger extend into the storage material, and the
acquisition/distribution materials is loaded to a much lower degree.
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mat eri al hX¥OP¥87%ir-1 ai d and subsequently heat bonded. PCIROSDBR5034 3

An alternative material is a wetlaid che:? cally bonded web as expl ained 5
above having a basis weight of 150 gsm a ®a density of 0.094 g/cn8B,

consi sting of a fiber blend of - 90% by weight of

chem cally-stiffened, tw sted ceI | ul ose (CS), comercially
avai l abl e under t he deS| nation "CMC' from Weyer haeuser

Co., US; 10 The gained weflexthilityf casudae yexploitedy tee deisigar artidlesideith by 2 %

per wei ght iagn d f f ,ﬁR@ resin
mar ket ed by' sased comfort fo the WQﬁferglr @t%tcegs? P‘ig@gtqﬂ ?son %&’e @ﬁh Fhder .
the trade 'S?‘ﬁwwpéhp]absorbent storage matg@l teregions ofthsaaicke where they

Mat eri alss nisifldel thee weiapéeleds Anheusenof Be lcades %hg? 5 réi%v ”ﬂlﬁadstarage

density of 059/ c e been ted i he” post rmat
t reat ment argagena?’ gggﬁhg]e%b%d'\egu% 'ﬁ 0.810. 078, by treatl ng the
materi al between two rolls at an overlap depth of the peaks of 0.2 nm

a5 Ao a7 Whlpbieaho iiflsda i the el b it Updnd it FriBirSs naVig,

fol | owi ng Swiepmesbers, analague henefits afise pdignreven niarenmembers ane desty ned
prepar ey agg éﬁﬁ?' §’|§‘6h Q@'?:%rn"”%lllé’e e!nht?\e éuﬁﬁn Sl &ilgf}lb?:fao fﬁpﬁ:tgeng? 55 ng

25 5,563, 17 t}g CGener a roc SS conprises ap
of an (FoFringd inte %@%Wﬁﬁgnd ef@b@tjoemer@bw,tbutaa runtprmrate

cont ai ni ng meinbe?@dThen a”ﬁ@ﬂ”@éﬁlllaﬂds@mﬁﬁ 'rﬁét%hél a'EESro@tﬂ_:rgBﬂ?ep Cpgs

typicall on t ar o assi um ultTate an
i ngr gani Z s %’ ﬁ!hg%élbgeai%a &ff ?J?Pﬁhé?herﬁef buf'Orbmefmﬁfe( Ghinctirniean
contains a dﬂ\'@atér tiie moquisition matérials tHerebpdrinangingcthe OV@raﬂ(berﬁﬂﬁance of

crossl i ki e THEY, as divinyl benzene (whieh contains ethyl
styr ene%asqgn I mpuri ?9?”%%d 1, 6- hexanedi ol di acryl ate. Adjuvants such as

ant i oxi dants, opacifying agents pi gments, dyes, fillers, and other
general |y ExampBseactive chem cals, can also be added to either phase. 35

The separ at of the oil phase and water phase (typically heated to
bet ween abdﬁ?fseﬁ'@%'%%ﬁ" t80[err]C) are fed to a dynanic mixi ng appar at us.

Acquisition / distribution materials (Samples A...)
20

Sample A.1
A first acquisition / distribution member has been produced by using
chemically-stiffened, twisted cellulose (CS), commercially available under the
designation "CMC" from Weyerhaeuser Co., US, and forming these into a web
25 such as by air-laying. A suitable structure has a basis weight of 195 gsm and a
dry density of about 0.07 g/cm3.

Sample A.2 :
The further material has a basis weight of 150 gsm and a density of
30 0.105g/cm3, consisting of
- 45% by weight of chemically-stiffened, twisted cellulose (CS),
commercially available under the designation "CMC" from Weyerhaeuser
Co., US: : '
- 45% by weight of eucalyptus type fibers
35 - 10% by weight of CELBOND® from Hoechst Celanese Corporation, uUs,
~ type 255, lot 33865A, having a dTex of about 3.3, a denier of about 3.0,
and a fiber length of about 6.4 mm. '
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Thor ough i WOr§/48§79t he conbi ned streans in the dynam c mi xi nBCHYBE WS i s

achi eved by neans of a pin inpeller. The-? t|o of the aqueous phase and the
o-

oi | phase, referred to as the "water oil ratio", or WO, is used to
control the density of the ultimate foam produced. A detail ed

descri pti on_of THCmaRA) e en Athid BRARLEEAUEATy hostbeRkag! | shing t he
initial HPE formation 1s described In nmore detail in the Exanples
section of U S. Patent No. 5,563,179, supra. Once the apparatus
set-up is fiSdngsle A8itation is begun in the dynamc m xer, with the

i | t f d.RPM T f t h 10 -
el T PR Bkt Itk IhFad e e Bkl YBh ko PRI
about 305seabove haxing a basisiweightie£130 genr ancbaidensityl of 6 09%og/tnid; oghsistingver

a tinme peri mn. The back pressure created by the dynamc
and static %qxgﬁbseqat?éﬁ% S point is typically between about 3 and about

8 PSI (about 21 te a9l by weight vﬁechem%amo@t ed,pdwisted celiloselj (EBhd
to the desired RPM Oﬁﬁhn?erB%ﬂlXOda@évla%?@ %ﬁf&erlﬁheThﬂe§Pﬁéﬁ6ﬁ bagier esrothe

responds to this adjustnent a f emaj Ns const ant hereafter.
The H PE fromthe stW?Y?"H??@ergocHSvect ed in a round pol ypropyl ene tub,

17 ibn. (43 co) 1% ?lvﬁélyht%f é\m:l]ptﬁsltype ﬁB&s?bbnhé@'by 204 eﬁwelght of
cry Eh i ameter at | fBehAUENd, o 8 PRYRRTEmIde-gExaln in, mAckked By, )?‘Fg

‘cm) in dianeter at
top and is 6.75 in. qmaneanbsgﬁanéerINE{tﬁhx andemihe trade nabe Racex¥
in a room nmaintai nedegtligé[err]c for 18 hours to cure and provide a .
pol ymeric H PE foam : The cured HPE foamis renoved fromthe tubs.

The foam at this point contains residual water phase (containing

di ssol vqd edmpiti £us. el Iect rgl yte, initiator residues, and

tlat t t
nitiaton. 1 fhﬁg"ﬁa”@' medeckn AP, v RV & BRSINEONLSS, (50 g8m &
C?gﬁﬂgff' Op eddhs i#rr? ﬁ@;%ggf:rga haveUusesn subjetied tootheppost formhtxmamaﬂmuht eb 30
fies ' dekplited HpebGranh i BITARAT0RTR, B eRling o WiatePA LeBST upi
sheets are trblisiat an ovedaptiepth efithe peaks of/020n) each véth awidth of a df teethC,
are squelgzecbfld'e §é|ﬁ§ 1o%m’ﬁ1 sfﬁceagpggﬁ_hm p rolls equipped with vacuumto

a wat er ‘phase co e CaCl[err] content of the foam
i s between 2 and 10%

A5, A8, A.7 - HIPEs as Acquisition / Distribution material .
The following Samples A.5 to A.7 are of the polymeric foam type, and are
prepared as described generally in the Examples section of U.S. Patent No.
25 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 salt such as calcium chloride. The
oil phase typically contains a blend of monomers such as 2-ethylhexylacrylate
30 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 chemicals, can also be added to either phase.

35 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.
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H PE f oam iwolobaessslri ed in air for about 16 hours or ther mal peyrrdsdsRgoss
continuously. Such drying reduces the noisture content to about 4-20% by
wei ght of polynerized materi al . 5 Sanpf@&-A 5 Anhydr ous cal ci um
chloride (36.32 kg) and potassium persulfate (189 g) are di ssolved in
378 liters of water. This provides the water phase streamtq be used

in a conti nd®@soygh crixings theoﬁﬁmb@%ﬂ siregmsni| ecdynamis m'x‘"g@ﬂi’mn@r
conbi nat I on LRIy edhs ofld @ iffip \eluevl %ezm of @ ueouk phayd Eﬁd&ﬁé%ﬂand

1% et hyl st 2640 A t
hexaﬁed?/ol lei\@ggfziﬁ r@&h@?g) etﬂ%&f Wi e nd%l det%rﬁﬂrgrq! tbe

(480 g), dl teRinsRy diltl‘rétdlmhamm dmtétyl xdéiwlee de&@gbtlorarm the rappanatts5

(Brngr and T%%edé‘@ gg ﬁ%ﬁg@% gwgg'i' @ %P cg% %&%&)@?galpe

1% other mond detail @ the Emmphsaentroﬁ%fﬁbﬁy&aﬁntd‘lm 51 Jd78esupral ygl ycer ol

esters, inparts a m ninmumoil /water interracial tension value of
approximately 2.7 dyne/ cm and has an oil/water critical aggregation
concentration @n@mﬁmapmwset-spm filedyragitation is hegupdgn tha; dynagmsimiXer.on

of material p?t in?f‘!@lértttﬂ'nﬁ'@ b 8 sfb\éeméuqbaw NPhé! ﬂéWOrIa@e 3Pthe efatdtw\asé is

formed and a

t
a cont i foudhgp (§§%aﬁé‘)’f"€r§n¢f)éﬁgé 913 ra Q—Pgﬁsﬁn rﬁW@?%'" a time per'ocggtﬂ&é‘m??‘éans
of the oi|l pipthelaPp ﬁéﬁé flow atk isaeduced to ¢.258lsec oiveb a@imeaperiod of abedt tlo a

the- aynan ﬁ'rnﬁfﬁﬁeb bl Presin SHeitafl B8 Snaif L BE hizoRS s doies

pi n i rrpetypneatlycduepﬂeereabautya andrakout & R8It (abbuhlfz’duto abost 551 ki) edtpen o
with a di amﬁ@reger sggéd Ei@‘?l‘ﬂén %ﬁﬁlé’i@l‘l t§£tﬁesﬁ5§:ﬁethEfW o@ep%"‘ﬁﬁ%d RIf20 3eé.0Ws |

havi ng 33 I N, eac ree, pi ns at
each | evdl drt@@ye@natba@h @rﬁgsweofespondﬁzt@[ this jadjystment r?né't FRIPaing; ¢onsiaat
next |evel dpepedfietposed at 60[err] to its neighboring 30 Ievel with ‘each
| evel separated by .03 mm each pin having a dianeter of 0.5 cm

ext endi ng outmardly fromthe central axis of the shaft to a length of 2.3.

the dynari ¢ m x| e fiap e TR ey s b ggééf%qh;%@cﬁaﬁ e WL I
fromt he walihs(48 ctén. d:ametsylamﬁ? i5dinl (1) ey bighg with a concentric insert made of
20 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 in. (17.1 cm) high. The HIPE-containing
tubs are kept in a room maintained at 65°C for 18 hours to cure and provide a

polymeric HIPE foam.

25 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

30 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% CaClo 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 CaCls content of the foam is between 2 and 10%.

35
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m nor porti OMO8%/438iie ef f| uent exiting the dynam ¢ m Xxi ng appadfGR/USI8I0S044
wi t hdrawn and enters a recircul ation zone,,as shown in the Figure in

co- pendi ng U.S. Patent application serf4T No. 08/ 716,510 (T. A
DesMarais), filed Septenber 17, 1996 (herein incorporated by

f . Th | [ ' he .
i nor porti on 1 NrFER ddaRBP e Litgs In(AF hor 4bBlt 38 FBAS BEMRRaY, e
streans to tReninueusit Sushg@ryinadgeduces the maistpier gontanhttocahowied-26% by
nount ed dom%&gr@fgb%é@mggﬂﬂ m Xi ng apparatus to provi de back

y

pressure in the nam’c m Xi ng apparatus and to 10 provide inproved

i ncorporation of conponents into the HIPE that is eventually f or med.
The static m.xer | ndustries Mddel 100-812) has 12 elenents wth a

1 inch (25.5ngﬂfﬂ¥étﬁde di aneter. A hose is nounted downstream fromthe
static m xer to facilitate delivery of the enulsion to the device used

for curing. Afhydous| dajciam ehidfide (B6.82skg)tdand potessiuns parstifate (18D y) dee

i xer can nedisseiendh 375 ues, ol Vhis bidbies hEhatct Bratd SRR PR e
Model 3529K58)a continuous progess foriformimgm killilg emudisionci r cul ati on appar at us

set-up is filled with oil phase and water phase at a ratio of 4 parts
water to 1 part_oil. The dynam c 20  m xing apparatus is vented to allow

air to edtape whPl @ fMPNPMET+ REMBIRtioR: (eEMPprising offfstilled divinyleenzane r (363
Chasos ||| QINIRrizche S 890 bbb RAFEN) (2EHD §). 2.othyE! BLhidE (20Tg).
e Gvnan ¢ Anddexanediqiiaaihale VoD 51 is Pkl A.cighCend drpRbaltate emuittier |
recirc ]chI ?L i o@%&gﬁaﬂtaﬂh owt dia:ethyleamfnmmm_'l tmethyl stflaten{80g)] aadCTindvia 76520 .
rate o e | a r : . .
cnferr]/sec ere'rh t‘?‘ﬁ&"%@% m&%@guté@b%ﬁfﬁ?, ?gﬂ'd&%g ﬁgﬂﬁ!‘%e B?%%\Jﬁ%at e
i s 1edubeomaskp @mpyisasc appreximatelye 8186 i diglyserelbsoonapleate, 1He other
. | ati om : \ ) _

Hori ho the. 1 Bighiefol monoesteS, A dolydif " akh35% bihe? Mgy SLtor Eers,lin e c
zone and st afMiRImMym gilvater intgréacia)itapsion vair,of aprroximatey?. 7 dyfiedcpmnd has -
whi ch relO(r]I esen:ﬂl/ﬁ:b@tﬁ@gﬁ_@iﬁl a%gmgutien é&cstrmeﬂfra;ib?dcﬁymﬁaxinﬁiletyt_z.s w‘b%%kaba

u spee | ..nen,,st eadl,l. ecr eas . a e I [CUl atl.Qn e. .
of Bbout 75 RIXIEGy i embiration of MagigrialS e Hilawgd,fo sebls perugnl; NG Visigle .,
this poioe i eesidie scforrdedrand albofrtie mixturpds withidyawn andulsed/as tive ol pbase ip
in diameter gndntaudud Prdedbs $65( oy a H’IPE*Emuision.

Separate streams of the oil phase (25°C) and water phase (53°-65°C) are
fed to a dynamic mixing apparatus. Thorough mixing of the combined streams in
25 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 angie of
120°. to each other, with the next level down disposed at 60° to its neighboring
30 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 walis of the
cylindrical sleeve.
35
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renovabl e s¥@egesgiich |i ke a springformpan used in cooking 8/0£b44

pi pe-Ilike pol yethyl ene insert 12.5 in (31.8cm in dianeter at Its base
Is firmy affixed to the center of -t80e base and is 12.5 in (31.8cm

hi gh. The HI PE-contai ning tubs are kept in a room nai ntained at 65
[err]C. for 18 hours to bring about polynerization 5 and formthe foam
The cured H PEAfBHri Botierook dhe reffuent exitinanthe dyhamie enixingnagparatus is

poi nt has r\@%&ﬂﬁ‘n éﬂ?d Bhte?S BRecirediitiBh Y i@, BsSHIWE ﬁ@#:?hg%ﬁféo?endmg

el ectrol yte, tlat r resj Ln ato bou I Mes

O e e s RS Bapeht BhPiaton Seriel Nos 097 540 (L Aohes fBasic) dlas Sepismben o
sharp reci ptpcaghe heaauwbnhadmorated byt eefeferet) whm@ weekesﬁ’a ipiRe Sin(fhel
mm in thicknes ets.are.the fctﬁrrpress onlna

series o FSEFUALONERTe SPIENS 4K Fikel Bprian ot eRty Foili
reduce the phrasedfiiaw streams tpithe @ynantie mixing zone. f oam t o about 3 ' t| mes
(3X) the weight of the polynerized material. At this point, the sheets are
15 then resaturated with a_4% CaCl[err] solution at 60[err]C are

squeezed in a Acspiral siatic mixex jsomoontadpdownstteanuifiope dhei dhnammmxm a

wat er phas eaﬁ;?é}ﬁﬁ&t td) r@*ﬁi&é’tbéckf’pressure %Ff tpghﬁy%c{ %1%1]180865&%

foamis betweenp remal ns c ressed? aPt‘er t he

final nl% aeroylct%mmﬁxgé ‘B$°TES'6QH°"29f CG"IPM'GF’F? inte tbedHicty thatrs evenivally
then dried fomatir Theistatieanixet TARLIndstieaiModel 100-Bi 2phag JaeRsmeNes Wﬂh%t ure

tent t t %
SO he THA a8 by ol han LA hbEhten coufRbebndom the it
Anhydr ous. crlixeruta datititatel delivens ofk the aerduisn:tmstel the mevice fused fdt89ugingar e

i s>ol ved | Bpidfaly & aRuRbnsRilic rier P08 I RroVif MRHREANABLEGRTY ©

be use

To a rmlﬁo rrekeamthﬁ h@ae &ﬂed;o?hﬁ pptiopalstatic miser @ﬁw beya Adnek (2.5 cm) pipead2

di vi nyl benzaemem%&ér@%mémkc,férvwa%lasééﬁﬁs ), 2-ethylhexyl acrylate
(4400 q), and hexanedi ol di acrylate (960 ¢g) is added a diglycerol

nonool eate emnul sifier (640 g), di taI | ow di met hyl amoni um net hyl
sufl ate (80g), Thacombingd miséig @ recircutdtionl appdiatly csetalp i fitled owitie oil

enmul sifier d r OQpr i-§£Ss
appr oxi mat e‘f’@%gﬁé‘?’gﬁig’?’%&% %J?gé%g 4 f@"&‘ﬁéﬁp% H’a& SR" 'THe dynamic
20 mixing apparatus is vented to aliow air to escape while filling the apparatus
completely. The flow rates during filling are 7.57 gfsec oil phase and 30.3
cm®/sec water phase.

Once the apparatus set-up is filled, agitation is begun in the dynamic mixer,
25  with the impeller turning at 850 RPM and recircuiation is begun at a rate of about
30 cm®/sec. The flow rate of the water phase is then steadily increased to a rate
of 151.3 cm®/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 cm*/sec during the latter time period. The back
30 pressure created by the dynamic zone and static mixers at this point is about 4.9
PSI (33.8 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 cm®/sec.

35 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 (31.8cm) high, with
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di gl ycer ol Wd9#581%rs, 3% pol yols, and 15% ot her pol ygl ycer 8CTAE98/03044

i mparts a mninmumoil/water interfa 1aI tensi on val ue of approxi mately
2.7 dyne/cm and has an oil/water critical aggregation concentration of

approximately 2.8 wt % After m xi ng, this conbination of materials is
allowed to | r a "

he m xt ur ¢ 0VSbIP SRS, lich MR Y'spibformpah Bkl i chBiang'cBEs? I piR e
process f orpei&sethy@eamsm-‘os%ﬂm §3bBem) in diameter stjfa base is firolynaffived théhei |
phase (25[ egadtet of itk PASE rarﬂhésﬁz G7|ﬁ[(%r1 rdm?)7h@hr 1 fhe e HIPE-conta rﬁ!?%tll.%éi 2e
dynam c mxkﬂs{ap ar at us. r&@ u%cqi#négg% he conb) ne n 1
the dynanic x'f‘ré ra¥panat etredPhis Rosrs t Q)Pnagpabputraévnn@n.zam
pin 5 1 napd ferm thafoanges a cylindrical shaft of about 36.5 cmin | ength
with a dianeter 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 | evel disposed at an angl e of 120[err] to each other, with the
next |evel domﬂihellmeédﬁiPEfdaﬂflésrr}emayeidtﬁonmetrgmbummgngubﬁ | Eheefoamt &t thish

ext end: g opP G TS, TPAE, waRr pRale hiinifa LRIBLE nuRifiersTelectioivs,
cm The initiater |Tﬁ§ldUB§,r ang rﬂb'ilﬁt%h abow - 86165 dimesal (585-@6X)e tlm. weightr of
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fromthe m nor portion
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enters a resibj euﬂeattbcubmmesuoaan@wies of RIporéougniperclie e W‘tﬂ vacuun. S.
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recircul at i imesdBX) the weightt ¢fethei palymeodized anaterial. h &t dhisrgoiphithe shieetsarei |
and vat e/ then RARFatddWits o £4Ba t& Eﬁﬁltlgp%réﬁbcm %‘enﬁ?ntfé@}‘éd ing series of*

spiral static mxer s nounted do reamfromthé
appar at us t8 porous eip (oliskequipsad withi vaduuen dtylaawaterrphaseg:alwareﬁwoxarmst- 0

2O enbrol Qo2 BhCl GARERY 1 ol SHEBEAE AT 1B h1° HLPE (0ot L
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keep t he hoswq ‘I??éﬁcfié% Tﬁqb mHF? 'g'#a?o@tbgy &&'%%ng'g TP% g ﬁ@wﬁrﬂ?’ ?H%ed

first materal Atﬁl@psmogm the foam sheets are very drapea le.

Samg!e A6

25 Anhydrous calcium chiloride (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%

30  divinylbenzene and 57.6% 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 diglycerof monooleate emulsifier (Grindsted Products, Brabrand,
Denmark) comprises approximately 81% diglycerol monooleate, 1% other
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The conbi negg¥oykgyg and recircul ati on apparatus set-up is fi | oi |
phase and water phase at a ratio of 4 parts water to 1 part l(;}l:f/%%&e;a“

dynam ¢ m xi ng apparatus is vented 182allow air to escape while
filling the apparatus 5 conpletely. The flowrates during filling are
7.57 gl sec err]/sec water phase. Once

0j.l. phase and 30.3 cni

t he appar at Lﬁglg&rpﬁmqngeﬂqw,&f@ RRJyelst aBd 155 wéhrrpolyglyeeraligsters cimparts a
wi th the i npainimumiciiwates irterf36181 RRVIGH WhILE ©f BpPtaimately 2.1?89:\%%&1 afid hg&e
of about 10 38.-@{52/%(}. Ihe flowrate of ,the \S%tergph_ase i s’ then steadrly

i ncreased t GMa0)ler critical aggesg lopngnGentEation Qi-appiokimalel 2i& wits. Aftent 1
mn., dand t Inaixivig, tiis acmibination dm?&ﬁals is alowee dotsettle Weg{ﬁ RE (N@Rrisﬁ)l%i me -
eriod of a : rat.e is st eadi i gcreased to
gbout 15 cg%éﬂrj}‘%f %tdgm(?&i%hdg’;&f hfaﬁléaﬂ’é&%[ ’FM%WB&"%%‘;%% Ql¥e ol PhatsedR ur e
created by EhROMiIpNaHS procass fanfdrming adHiPEemuisian.t hi s point is about 4.2 15

PSI (29 kPa), which represents the total pressure drop of the system

The HI PE fl ow fromthe static mxer at this point is collected in a
r ound pol tedrqams of dhe il phase ¢2§°G)nard avalee phase (73°F7°6) are

(31.8cm hi géd tovatdynamic nﬁ)@ﬂgﬁggbﬁatﬁé.d%oréﬂ@hni&ihﬁ o?tﬁé’&b%ﬁr%ﬁﬁgﬁg#ﬁﬁd
i n cooki kes.- A.pipe-like ol yet hyl.ene 1 nsert_12. 5 1n .8cn In
di anot efbar B Gypacie riking APParaips s @ghieyedrky means.af4 §in mpeliey. bibe RiMd
is 12.5 in (BpellEmgonhpriges d bylindridal shaft @f ebout BBIE cAr ih length Withta idiarAetepOom

i nt ai ned . i pg. abayt_pol i Zzati.
and 1 orm ¢ no PooYt 29 b, TRE.shan G & oyl G i & tolld g, SRR a0 3 ng
tubs. ‘The f 6MS &avingi34 pins, each of theathree pintual each leveptispeséd abaai anglg of
oS e : :
about 55 62 Lo Sro8.oAof WIS Rext level Bh' @bGbecc 3t BY°Ho 1& oAbyl °")
foam is 8 leygl w*thrﬁa&hs!ﬁwlpﬁapecatsﬂgaet%@mﬁaqm pibehaving aidiametereasiGSwim ch
are 0.2 i ncestendinglod®iardl fidih tHé eahtrall BRIE B HE Shaft3b % Fe‘ﬂavf\rﬁy t%ﬂz.?t‘#ﬂ. efh&d

to conpressign.in seriesS of .2 porous. nip, rolls equl pped vacuum,

whi ch graduhﬁ] im?%'%ﬂd% W%t?gé?(ﬁﬁﬁyl'qé s!ﬁ%l?e‘”ﬁl?ﬂt s the; d¢nargigmixing
about 6 apparatss,( 8¢ thaepinei e &f cldatancd \ofet 6zawn rfedrar il walle bhitise
poi nt, the éi)ﬁﬂrﬁa%l@eve then resaturated with a 1.5% CaCl[err] sol ution
at 60[err]C; are squéeeZed in a series of 3 porous nip rolls equipped
with vaélumto a water phase content of about 2X. 35 The CaCl[err] content

of the foam i sADRiM&E Bortich18f Gh&° 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
25  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

30 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 (17.8cm) were

. removed fo fit in the equipment space. A hose is mounted downstream from the

static mixer to facilitate delivery of the emuision to the device used for curing.

35  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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The foam r YRPMS8Tonpr essed after the final nip at a thi ckneI/d88abdt
0.047 in. (0.071 cm. The foamis then dr%id in air for about 16 hours.
Such drying reduces the noisture conteni to about 9-17 % by wei ght of
polynerized 5 material. At this point, the foam sheets are very drapeabl e.
Sample A 7 Anhydr ous cal cium chl oride (36.32 kg) and potassium
persul fate (189 g) are, dissolved in 378 liters of water. This provides
the water phaséhetewahined Buxingeand gecirgulgtion mpparatus peloerds filled Withnoilg a
HI PE emul si BRase and water ghase B aRitioCoN B | SO | FrDBild] Phe ! i
di vi nyl benzgne.sé&‘. 4% %i Vi @Q gieartl. ene aﬁnhgj%g{éé% et p1 ‘Iﬁrgtq,;/'r e‘ﬁ% d(yg\g%cg) , -
2- et hyl hexy MBS, ARRATEtuRL B0 VERISd 0 SlIRW i ton 83F8Pe; whle, filling theoappsratys
added a sli gbymplatelyioThel Goweratas| dudnge filling atd4050)g/sét tcgil baysei 3Rt 130.3

g

anmoni um et h sufl.ate (80g), and Tinuvin 765 (40 . The diglycerol
nonool eat e 8mﬂsgp;‘l¥%€}?®§%dsted Products; Brabrand, Denmar k)
conpri ses approximtely 81% di gl ycerol nonool eate, 1% ot her di gl ycer ol

nmonoesters, 3% e C r I ' .
i mm of |/ ve RS e aReistys Sl Y, WS o bEGLATA the WRbiv firer,
and has 20 with tbelimaglier tusning iat H0055M-aad iresircuialinmisrbagusrata rate of about
T oned S o ST ek The Mol rals of 1 Watér vt 1ER oA IncioasEy 10 et ©
t he m xtur eofi}’%%t% %ﬁﬁ\g‘éﬁfoa Hg@dpﬁ@:’é ptabeut {)H?i@e and the oil pnaselowi (Algds
BL gcszgs?21; F re {édlfc@tl;tﬁ (jza.sﬁgvél‘eoemésrsé ﬁmSe_pé?ﬁ)edr tr)f acmfae fire. %Fggﬁ?%mgﬁém ?tﬁ; i
i xi g apparieedly HisRSed fo RBBRR 158 Enffesd i, B latic fin petida” ThHeBack
dynam ¢ m xprassapp aerasted by the dynamid zbpe reranstatié naixeisnati thisgpoint is about 4.2
i mpel | er. co i N | t ' gth with a
di anet e?s ﬁ@é?@§g§h%:§@¢%¢négl?ﬂ§‘@%§?giHg?%;ﬂr%%}%gg?gﬂé %g%%?"one | evel
with 3 rows having 21 30 pins and another level with 3 rows having 21
pi ns, each of the three pins at each | evel disposed at an angl e of

t120_[ ter r] _tohgarrheqqtlm ﬂf)Widdtﬁr]rbh@ tﬁ@iétaticleﬂﬁ*erc@t\/\!ht is pointdéo B%Qé@tédaih #0band |
o its neighbpring | e " vel ,separate ] ._.eac :
having a di Bﬂﬁ(ﬁg}ﬂ?ﬂe é"e% @n‘ﬁxf@%f’ﬂﬁ ‘BU‘E’\%HPE'S?S/ af‘aoﬁiﬁh@ (Lﬁ%?rﬁ} héﬂh'swalf‘
the shaft t cernovablgtsides, Much like aTpringform ppriused incowking eakdsn A pipe-like
cylindrigal [ f.or dymam Jo X
o "L haR b £ T 8 VARG B i TABE Yo o i
s| eeve. center of the base and is 12.5 in (31.8cm) high. The HIPE-containing tubs are
kept in a room maintained at 85 °C. for 18 hours to bring about polymerization

and form the foam.

25 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

30 subjected to compression in a series of 2 porous nip rolls equipped with vacuum
which gradually reduce the residual water phase content of the foam to about 6
times (6X) the weight of the polymerized material. At this point, the sheets are
then resaturated with a 1.5% CaCly solution at 60°C., are squeezed in a series

of 3 porous nip rolls equipped with vacuum to a water phase content of about 2X.
35 The CaCly content of the foam is between 3 and 6 %.



WD 99/ 45879 _

PCT1US98/ 05044 - 85 -

A m nor porwg)dgmg;.,gt he effluent exiting the dynam c m xing appfiRbdissodss

wi t hdrawn and énters a recircul ation zone, as shown in the Figure in

co- pendi ng U S. Patent application SeBd4al No. 08/ 716,510 (T. A
DesMarais), filed Septenber s 17, 1996 (herein incorporated by reference).
The Waukesha punp in the recircul ation zone returns the m nor portion
to the entry point of the oil and water phase flow streans to the

dynami ¢ m Xi NG ZF{e foam remains cOnfgresded Tl the Mgk nib Sat ™8 WRickAeds WISABSR™
fromthe dynamc_m xing 10 apparatus fo,proyide. back, pressur n the
dynani ¢ ni xi fy94pBr @c-&-é" &M tﬁhea*‘)a"bisompe@e PeD IH A d fr&ﬂ@oﬁbpﬁﬁ- ofSuch
E;'(I)'/leiloregt St | rdrgi h@dﬁb@%&hé&gﬁgihﬁjré\wd_ fifit_ stgﬂ tEYabouttQ-ﬂm%eﬁy MBighthbebIVrrhmériz@U
ndustri es e - i fie cutti .4 inches
(6.1 cn) of i"f‘?teé\aﬁg}\h&\'s P‘é'ﬁ'&ttH?%@mﬁf‘qeﬁifyié%"%%&%p§%'erong with-a 0.5

inch (1.3 cn) outside dianmeter. 15 The conbi ned m xi ng and
recircul atiomag&trs set-up is filled with oil phase and wat er
phase at ar 4 parts water to 1 part oil, The dynam | XI

apparatus is verAmhydrousicaloiumaichlaridect36a32 kahrnd potassivig ﬁ?fguﬁ@%(r'lrgﬁi(@l}ngre
completely. eI S1&Reft!bf Atdr | THIEDraVided tHoweer haRl!stiehith fo BEsedo6
wai er phase. Oce f he

20 cnferr]/sec € . u?sﬁgar atus set-up is fillked,
agi t ati onl0j s ipEEANtiNYIoUR Precans ok fopming | eMUWHORhe i npel l er turning at
1000 RPM and recirculation is begun at a rate of about 8 cnB/sec. The

flowrate of the.water phase is then. steadily.incg. A t
45. 4 cnB/ sec ov§F° a8 t MPROMET | San@nagggutcopqﬁémgr @ﬁ@%ﬁe&'@f‘?‘bgﬁﬁ@gfﬁg&%%
rate i _sl r educdivinytbengené and 578% ethyl styrepe) (2840 0),aethyitexyl acrykte (4400 g),
recirculatio | | ACi.E t T
during the | an?'?derhefx ?ﬁ%ﬁﬁﬁ?ﬁgﬁ%g“ é) fsbgéﬂg%réégﬂgggrgfggﬁﬂﬁ %étla{ Egﬁxlsn'ier
dynani ¢ zne (@40 g) slitaiowidimethyd aromosiyseimethyksuflate (§9g)iiand Jinuyin 78§ (40
kPa), which repregggt %ié!?@erbptrﬁbn%l%%?é’r@rnﬂfsﬁiéfOKGPihést%HStF&wuct@Q Brabrand,
The H PE flow'ng fromthe static m xer . at h&sncpo‘ nt is coll?ctted 11"? a .
r ound po]p98m@ﬂ9l ERERTSES ??pf%'m@gych?/ﬁ iglvesig!l cmonegieats, | 176 pher,
hi 9?,12Wi7t hn)a diglygeﬂﬂmﬁmﬁésitérsi, Bts{epblylmjeamﬁﬁ%l @tger pblygly&oerol'légierisn_impan;ta’;a 5
in .7 ¢ in.diameter . . . :
02 o, BTSNt ol opba et ekl £ Phyndich 3Bl
kept in a2 ooan reilfwater weticaltaggrepation Contentratipmeofiappreximately (2.8 gt Yab ofviter
pol ymeri zat i opaRd i BbiBindtidATdf materials is allowed to seftle 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.

25 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 impelier. 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

30  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

35 sleeve which forms the dynamic mixing apparatus, and the pins have a clearance
of 3 mm from the walls of the cylindrical sleeve.
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cured H PE Waw4s879r enoved fromthe curing tubs. The foam at pChrsss/osodpoi nt
has resi dual water phase (containing dissqglved enulsifiers, electrolyte,
Initiator residues, and initiator) about ~B%-80 tines (70-80X) the weight of
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The foam renﬁﬁ‘?}?u@gﬁﬁr turps dhe mjgos Pﬂfg'P"ﬁPg}'ate'%swmﬂ'Bkﬂé%%ﬁaaﬁmtenzs
0.031 in. (0pﬁé’§eﬂow.stfﬂams‘mheicﬁmhhﬁﬁnﬂkihgctdm. air for about 16 hours.

Such dryi ng reduces the noisture content to about 9-17 % by wei ght of
pol yneri zed material. At this point, the foam sheets are very
dr apeabl e. AHspiraic staticl miyers isc tmountetio daymstreatye fropsatihel dyn8mi¢ 1dixing

Sanple S, .1 t i &y ' of. j

Thi S exalpi o pEadi 83 596UE8 bl Rrsehdn e Ayl pilkif abddistus and to
conpri si ng hpwvidgeimpvednigcampebatiom of sempanentmintaithe WIRE dbat i eventually
denai ty and TrHeics ThE stBE Ribes TAS dttic Mode] DY Oma) eaRicd By clRigasec
processes. gﬁ" Be @?%6‘ Q'%ﬁg qulggnm‘%ﬂegg dﬁgaeipgrf‘?ﬁ g o g’r"@eﬁ‘t’tﬂ 33'5
pol ymer cont inchi(nB omiyeatsidédiametepr oaches a honmpgeneous di stribution

of absorgsent polymer 1n the glass mcro fiber matrix, the foll ow ng

pr ocedur is followed. 30 A mxture of 4.0 gns of ASAP 2300
(avai | abl e froniTfikecamabine¥Dmixing ands uéciraiilation apparatus cset-upplis dilledCwith oil

Arlington Hej - ' f ;
paper TechnoP ey BE waltr PhaBktat 8 Tafio of 4 Rl vidfor Jo0f it 5.1 Syhimic
fiber (availBWXBg appamatuspisryentedqto aljew air toiescaps awhile, Blhf'wa'%ﬁ APRaryS s

Corp., Denvegompfetelyar TheOfiGWNRAles Hudihg3fllingX@e0 189" g/ésd vilaphase &nd 7156
Commer ci al | ender with approximately 500 m of 3A

WA
al cohol %@5%@%(3{%}8%@%@ hanol ), or

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 cm®/sec. The flow rate of the water phase is then steadily increased to a

25 rate of 45.4 cm®/sec over a time period of about 1 min., and the oil phase flow
rate is reduced fo .6 g/sec over a time period of about 3 min. The recirculation
rate is steadily increased to about 45 cm®/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.

30

The HIPE flowing from the static mixer at this point 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 insertis 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.

35  The HIPE-containing tubs are kept in a room maintained at 65 °C. for 18 hours to
bring about polymerization and form the foam.
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| sopr opanohkyq §Y/4s8hgm | @r 1iquids which will not degrade nor %ﬁ.ﬂf t he
structure or conposition of the involved polyners. The m xture |s |rred
on | ow speed for approximately 5 m-86JThe m xture is poured |nto a6
in. X 6 in. "Paper Formation Box" with an 80 nmesh Nylon Formng Wre
(available 5 from Appleton Mg. Div., Productive Solutions, Inc., Neenah,
W ) at the bottom of the upper portion of the Formation Box. Liquid

| evel is brouglf,t to ut 8 in (abou% 20.3 cm). above the screen with
addi ti on of 3ATBECked HIBE foam isgermyedatrams e cubRg tubsade: foam uatethis o
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Si gne Chem sdbjecteshto dapopression io3 galies of 2rparous lmp I‘oilsraq].ﬁppad)wﬁhmaeuum
tent. i

content. Cobich rackil ASRPAHY TS wite: DRERY AN BINS fomm 1ol SIS, |

menber for HEWSUS géém wsight:fi theapglymerized dnatasiabr l&éﬁhlsmat; ithe . sheets are

Sampl e $ 2 tHeaPrdsatirafedlvithi 00 .5%rCacR Sviaflofr@@BOPCOMara sdudezéEd i in series
Anhydrous cal ci um chl oride (36.32 kg) and potassi um persul fate (189

are di ssol vefi3iperarsnipirols equippag:w vawwn;tqa@/watgg agewantant o about 2X.
streamto b?h&%&%%@t&ﬂ%&ﬁé%@nﬁégéﬁﬁeﬁsknﬁ%%“9 a HI.PE emul si on.

To a nmonomer conbi fration conprising distilled divinyl benzene (42.4% 25. -
di vi nyl benzene and 57.6% et hyl styrene) (2640 g), 2-ethythexyl acrytate

(4400 g), and 0 [
on0ol oki o el CeraN g%fﬁéf"’*% ot i, W%ﬁ%%% s o bart
(80g), ahd ®i03ivina (9&T9(cm) g)Therfcaaraugﬁb@@rdﬂe i et aboit 46 diqure; Such
(Gindsted Bfﬁﬁ’g’%@uce@rﬂ‘l@rm%tu@aﬂﬁt"ehl t6 ALt BeF7 %Wy%él@il%‘fbomﬁé%d
di gl ycerol nonool.e 1%, otg,l di cerol nonoester 3% pol yol s, and
15% ot her p8t 3"@%2*@‘“5 e f 56 ?ﬁeﬁ’%ﬁf ter interfacial
tensi on value of approximately 2.7 dyne/cm and has an oil/water critical
aggregatlonl_ﬁ f X After mxing, this

conbi nati ono A "vlght No visible residue
is 35 R0r 47188 yuefoHget phase

ina cont fl'ﬂléoﬁﬁaﬂ?rbfé:%%cﬁﬂés fé”lﬁ@r'i‘%a%;llﬂrﬁ’ Esw.ﬁi%h%ﬂébrbent member
comprising hydrogel-forming absorbent. polymer and high surface area
glass micro fibers as formed using a wet end forming process for increased
density and structural organization over conventional air deposition
25 processes. In order to construct such a hydrogel-forming absorbent
polymer containing member which approaches a homogeneous distribution
of absorbent polymer in the glass micro fiber matrix, the following procedure
is followed.

30 A mixture of 4.0 gms of ASAP 2300 (available from Chemdal LTD, a
subsidiary of American Colloid Co., Ariington Heights, IL; also available
from The Procter & Gamble Co., Paper Technology Division, Cincinnati,
OH) and 4.0 gms of glass micro fiber (available as "Q-FIBERS, Code 108,
110 Bulk" from Manville Sales Corp., Denver, Co.) are combined in an

35 explosion resistant 3-gallon Commercial grade Warner blender with
approximately 500 mi of 3A alcohol (95% ethanol, 5% methanol), or
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nor oftion,to the entr
oi | and wat er Qe f PT’B%QSWFSa St §CISRD is” remgysg, nﬁ? A M@n box",

The static ni xallet TAtioks dhl Sigcu@fm M@d@ée i&of&ha)/alhaﬁ lde?sé»ermat uidi,! Bind a
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Mbdel 3510RBivY. screen. A 54 cmepdinelsieat-shaped strurjueenis arsbipunshedi from

appar at us set tHg mémbbt fo?‘ihé%édi'eﬁxbht of capilfAySortth ¥BéstbeRes .aratio
of 4 parts water to 1 part ol ynapmc m X1 ng appargat “i's vented
to allow air to escape vvhllefllllngthe appar at us conpl etely. The

flow rates durgarpplk$P2i mgaraﬁnoﬁ SiHighsSwfand AzEeamttbrA@ BIRE cnferr]/sec
vat er phaég.o 44 Anhdegzl %Iﬁmz chloride (36.32 kg) and potassium persulfate (189

PCT/ USR8/
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 distiiled divinylbenzene (42.4%

25 divinylbenzene and 57.6% ethy! styrene) (2640 g), 2-ethylhexyl acrylate

(4400 g), and hexanedioldiacrylate (960 g) is added a diglycerol

monooleate emulsifier (480 g), ditallow dimethyl ammonium methyl sulfate

(80g), and Tinuvin 765 (20 g). The diglycerol monooleate emulsifier

(Grindsted Products; Brabrand, Denmark) comprises approximately 81%

30  diglycerol monooleate, 1% other diglycerol monoesters, 3% polyols, and

15% other polyglycerol esters, imparts a minimum oiliwater 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

35 formed and all of the mixture is withdrawn and used as the oil phase in a
continuous process for forming a HIPE emulsion.



- 89 - Once the apparatus set-up is filled, agitation is begun in
the dynam c mxer, with the inpeller turning at 1750 RPM and

recircul atiwg goasdyggun at a rate of about 30 cnferr]/se W
rate of the water phase is then steadily i ncreased to apﬁ/g}gﬁé(iSL‘%Sl.B

cnB/sec over a tinme period of about 1 mMn88and 5 the oil phase flowrate
I's reduced to 3.03 g/sec over a tinme period of about 3 mn. The
recirculation rate is steadily increased to about 150 cnB/sec during
the latter tinme period. The back pressure created by the dynam c zone
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t he wei héé’&} ‘Fg_lt?iniarized ngnpmar§ The foamjs sliced with sharp 25
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t hi ckness . Tpigsdaveearclearanset dfehS5 swinj fearndhie wallsofithe sglimdricahsleever i es- of -2
porous nip rolls equi pped with vacuum whi ch gradually reduce the residual

wat er phase content of the foamto about 6 tinmes (6X) the weight of the .
pol ymeri ¥ed matArmier paftiampt theoeffiuent pxitingctbesdynamicimeixingapparatisis with a

o ovs it o Mindfalare 8hd erersad reLireiblion 2o SSWRRATGh the Tigle 6ol °

Dbout 4. ' TheeRdleg LS, Patert anpidetion Sarial Ne. Beli 310, ek Siepteraher 170 o
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WO 99/ 45879 i )
PCT/ Us982m5oRpartion to the entry point of the oil and water phase flow streams to the

dynamic mixing zone. '

The static mixer (TAH Industries Model 100-812) has 12 elements with
a 1in. (2.5 cm) outside diameter. A hose is mounted downstream from the
25 static mixer to facilitate delivery of the emuilsion to the device used for
curing. Optionally an additional static mixer is used to provide addition back
pressure to keep the hose filled. The optional static mixer can be a 1 in.
(2.5 cm) pipe, 12 element mixer (McMaster-Carr, Aurora, OH, Model
3529K53). '
30
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
35 cm®/sec water phase.



- 90 - Such drying reduces the noisture content to about 9-17 % by
wei ght of ol ¥meri zed material. At this point, the foamsheets are
very drapeaBY%9§1‘§§ 9 "thin-after-drying". 5 Sanpl e S. 3 PRTARIBASI4ON Of
H gh Surface Area Foam froma HI PE _gglhe water and oil phase streans
to be used in a continuous process for formng a H PE emul sion is
prepared according to Sanple S2. Separate streans of the oil phase
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flowing from isiet 38) spesd ctheptstéduily d&rébsésétzd:alyﬁzég& fa%cﬁ&ﬂationr ﬂat%%fed

into a polyneric.faamgs detailed in Sanple e cured
H PE foamis ?té% ocms?%?ﬁ't he curing tubs. The foam at this point. has
resi dual water phase (containing dissolved enulsifiers, el ectrol yte,

initiator residues, and initiator) about 43-47 times (43-47X) the -
wei ght of poly | ' . 0 Ses)iged . w shalr: 0.-

reci procating ggw %?—ggg"%b:ﬂ%@?@ ew%% 'Z‘Péé'o&l@‘gmf’hﬁﬂi ‘{?’i?&e ) Pn.

thi ckness. THesadqelyatbylane tubet0 dut[102tem) indispreterenti di2.5 in.3deB cey of 2
bt or phose oagh, Hth BARSME SideRs It Ik a SpnHuRiny eaf e Y EobRig, 7
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WO 99/ 45879 base is firmly affixed to the center of the base and is 12.5 in. (31.8 cm) '
PCT/ USQBlOSOAIﬁgh. The HIPE-containing tubs are kept in a room maintained at 65° C for

18 hours to effect polymerization and form the foam.

20

The cured HIPE foam is removed from the curing tubs. The foam at

~ this point has residual water phase (containing dissolved emulsifiers,
electrolyte, initiator residues, and initiator) about 48-52 times (48-52X) the
weight of polymerized monomers. The foam is sliced with a sharp

25 reciprocating saw blade into sheets which are 0.185 inches (4.7 mm) in
thickness. These sheets are then subjected to compression in a series of 2
porous nip rolls equipped with vacuum which gradually reduce the residual
water phase content of the foam to about 6 times (6X) the weight of the
polymerized material. At this point, the sheets are then resaturated with a

30 1.5% CaClp solution at 60°C., are squeezed in a series of 3 porous nip rolls

equipped with vacuum to a water phase content of about 4X. The CaClp
content of the foam is between 8 and 10 %.

The foam remains compressed after the final nip at a thickness of about
35  0.021 in. (0.053 cm). The foam is then dried in air for about 16 hours.



- 91 - 1.5% CaCl[err] solution at 60[err]C., are squeezed in a series
of 3 porous nip rolls - equi pped with vacuumto a water phase content of
about 4X.  TReo Sadsterrl content of the foamis between §33RkodMs0¥8 5
The foam remains conpressed after the final nip at a thickness of about
0.028 in. (0.071 cnm). The foamis then dri®@-in air for about 16 hours.
Such drying reduces the noisture content to about 9-17 % by wei ght of

poI ynerized material. At this point, the foam sheets are very dr apeabl e and
"t hi n- af t er - GUghngrying feduces thenmaistare; contend tat akautcd-14 $nhbguweight ofr ea
Foam from a enzed mat&ﬁ# YRS p%ﬁ'ﬁ Bie! foBRPSIfets 'R VBn} QrapRabiEand N 2
conti nuous pr, 8 formng a H PE emulsion is prepared according to
Sanple S. 2. S@}% BEAYING"st r eans of the oil phase (25[err]C) and water
phase (53[err]-55[err]C) are fed to a 15 dynanmi c mxing apparatus as
detailed in Sanple S. 2. Once the apparatus set-up is filled,
agitation_is G 12 ; er turning at
1750 RPM and ] ' c 0 cnB/sec. The
flow rate of thé’heewaﬁerphdsm pfmset&tremsbaibé;uséﬁ lnuamrﬁmedstpmoeessafoe of
151.3 cnferr I
Kordifig W HiPE céc;hﬂ&ognei%ﬁr‘ép%eﬂea&m%@w SanZ;SlQ S,2.  Skpardtt

phase flowrate reduc over a
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dU“ ng the | ¥fyhamié Hﬂ@ln@%b?ﬁﬁbtug% d&éﬁb@lﬁ%ﬁ)ﬂe sreated by the dynanic:
zone and static m xers his point is about PSI (129 kPa), which.25

representlg the total pressure drop of the system The Waukesha punp
speed i s then siCrgé the dpparatedet-op ds filled dagitation iscbégiin dm thatdynammiabout

poi nt. i s col &G av*%@egmpe@%?@a”nﬁ%”ﬁé’o%ni%ﬁ@”r%%ﬁeﬁ%?rhétéﬁé@da L
Sanpl e S. 2. Tate of about 3themd! aeed Therfow cale oftheanaies phiseis then sieadily t ubs.
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enul sifie |ator resi initiator) about .

38-42 ti r%és the D&ngﬁb%@temrwces# t%awrefseﬁweﬁartmmﬂo nf@h%m is
sliced with @ aliRr PThe recircullio?Oratb8E Steadily increased to about 150 cm®/sec
PCT/ US98/ 05044 %
during the latter time period. The back pressure created by the dynamic
zone and static mixers at this point is about 19.7 PSl (136 kPa), which
represents the total pressure drop of the system. The Waukesha pump
20 speed is then steadily decreased to a yield a recirculation rate of about 75

cmd/sec.

3

| The HIPE flowing from the static mixer at this point is collected and
cured into a polymeric foam as detailed in Sample S.2.

25

" The cured HIPE foam is removed from the curing tubs. The foam at
this point has residual water phase (containing dissolved emulsifiers,
electrolyte, initiator residues, and initiator) about 43-47 fimes (43-47X} the
weight of polymerized monomers. The foam is sliced with a shal"p :

30 reciprocating saw blade into sheets which are 0.185 inches (4.7 mm) in
thickness. These sheets are then subjected to compression in a series of 2
porous nip rolls equipped with vacuum which gradually reduce the residual
water phase content of the foam to about 6 times (6X) the weight of the
polymerized material. At this point, the sheets are then resaturated with a



reci procating saw bl ade into sheets which are 0.185 inches (4.7 mm in

t hi ckness. These sheets are then subjected to conpression in a series of 2
porous ni p wol9asszqui pped with vacuum whi ch gradual |l y reducepchassszasoshual
wat er phase content of the foamto about 6 tinmes (6X) the weight of the 5
pol ynerized material. At this point, the shbets are then resaturated with a
1.5% CaCl[err] solution at 60[err]C are squeezed in a series of 3 porous

' [ t of aboyt 4X
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0.028 in. The foamis then dried in air for about 16 ho

Such dryi ng cen’amégftheefoam isthetweenrfi and 100%6about 9-17 % by wei ght of .
polyrrerl zed materi aI At this point, the foam sheets are very drapeable and
"thin-after-drying" Sanp le S.5 Storage Absor bent Menber

Conpri si ny Hi ghTBQrfPQ%‘é'emﬂ%s Comp"@iﬁeﬂ(ﬁﬁ@é ediaal WRtata thickness of abpyi s
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matr 5l pr e BHPACAINELFeAhiog® (b oot escantes 5, ik 17 % of iRl of o

hydr ogel - f or polymnerizedrrhateriahoAy this point; thierfoam sfradtearavhelyt‘drapeabtaaam@ac hes
a relativel y..tﬂﬁ{?ﬂgp&&mdl stribution of absorbent polymer and
pol ymeric foa iMm ng procedure is followed. 25 10 g of air

dried poligneric foam (prepared accordi ng to Sample S.3 above) is
placed in a bl ender Cbterl zer m)del 1.25
liter jar, |aNMeinH Z has been

E: 2ﬁ§gr .Afs t g r . teg;ﬁgg.vaer hh@tonaiHasefstﬁéaené wmsa rttﬁszla?]n al cdrﬁm&blbrﬁ%bss 'bﬂﬁ Chen

30 additi onaf®niaga g‘ﬂ’e’é W'?‘ﬁ’g lscélrgpéu’eg @FF?’H&‘Q‘ a S@"b‘ﬁ%% %he ?B@[ﬂ € ant

IS! ur & y is  strehhsnof thensil phaed (26°G) Endhn'aierfphasel (%Fﬁﬁe) dldﬁé fe?del ? 60283)
i ned wi r 0 uidi's free

dr ai ned ?? yﬂgmn&%ﬁghgﬁg}a‘tﬁgg q%ry% & sg?'ﬁg% %?ver ed with a rubbe)r/

menbr ane an_d vacuum I's applied (approximtely 500 nm Hg or about 66
Kha) chogtevat er OiR the appdtah set-ap Y§'Med, abitafdrl & 68gdH Wﬁl&t&_ﬁyﬂggné? N
- 93- mixer, with the impeller turning at 1750 RPM and recirculation is begun at a
rate of about 30 cm®sec. The flow rate of the water phase is then steadily
20 increased to a rate of 151.3 cm®sec over a time period of about 1 min., and
the oil phase flow rate is reduced to 3.78 g/sec over a time period of about
3 min. The recirculation rate is steadily increased to about 150 cmdsec
during the latter time period. The back pressure created by the dynamic
zone and static mixers at this point is about 18.7 PS! (129 kPa), which
25 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

cm’/sec.

The HIPE flowing from the static mixer at this point is collected and
30  cured into a polymeric foam as detailed in Sample S.2.

The cured HIPE foam is removed from the curing tubs. The foam at
this point has residual water phase (containing dissolved emulsifiers,
electrolyte, initiator residues, and initiator) about 38-42 times (38-42X) the

35 weight of polymerized monomers. The foam is sliced with a sharp



The sanple is returned to a dry blender jar and dispersed with the
agitation set on 'Liquify' while the jar and base are inverted and returned
to upwicdiasgeveral tines to disperse the sanple to appperueB@his
individual 5 particles. The dispersed sanple is then air dried under

anbi ent conditions and then the foamParticles are conbined with

hydr ogel - f or m ng absor bent pol ynmer (ASAP 2300, avail able from Chendal
Cor poration of, Palantine, L, | a"llso avai | abl e from The Procter & Ganble
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f r om Hoechst1.5%l GaGlkesalutign at 60°C.( aresqueezed iIN® saties of B plosous aipenolis e

Fi brets, are _conbined wth hydrogel. form ng sor.bent nol ( ASAP
2300, avai | SELIPRDHN Rche! 68 VWetar phasei G- pLRSr S5, e CAdlz

avai | abl e fremditofhiefdsh isshétvdent g8d.10%. Paper Technol ogy Divi sion,
Cncinnati, OH, to provide a storage absorbent menber consisting of a
honogeneous bl end of 50% by wei ght, hydrogel - form ng pol yner and

50% by 1¥]>/ei ght THe foant &m?iﬁ5 ﬁoﬁmaf aftetutbefinas nibp at a thickwessaof dbsn | ai db
out in the t e i J r s can be
construct.edqfﬂféﬁ’\l)\ﬁ Qjeibzg%lr@ty%gfq' %%bi:?%lﬂﬁ% é@g &%\,,@g%ﬁ%@é‘g §'§|:' S

i ncl ude an &uph diying médiiessr theumaisture giootent vihi alboutsS1i % byiweight of -
communi cati Gohélizdtimateriall IS pdhfl #FLRAPLALE W BROUF-AIRS0I BAG L he
materials uged 1 n fhese regions sati1 sty the respective requirenments.
Thus, such cHiR@fteEdnegd’constructed from respective materials in a

| ayered arrangenment, with the basis weights and sizes . adjusted to the
requi refénts of the intended use as laid out in the above. A
specific corg con E tion which |s, usef for. bahy. diapers pf the 35
comonl y desTUHRTES pRiragg Absorpent Miember .o SAHE-FHIEERER  450mm

| engt h and Ralymedio®oam Matkral Therein, the acquisition /distribution

regi on e%t%ﬁn 7 : ; 0 : ;

PCT/ US98105044 Th® Aﬁé describes a high capillary suction absorb_ené A{pember

comprising hydrogel-forming absorbent polymer and the high suction

20 polymeric foam material prepared according to Sample S.3. In order to
construct a hydrogel-forming absorbent polymer containing member which
approaches a relatively homogeneous distribution of absorbent polymer
and polymeric foam, the following procedure is foliowed.

25 10 g of air dried polymeric foam (prepared according to Sample S.3
above) is placed in a biender (Osterizer model 848-36L) equipped with a
1.25 liter jar, into which 1 liter of 2% calcium chloride solution has been
placed. After ensuring that all of the foam material is submerged, the
blender is agitated on the ‘Liquify’ (high setting) for 10 seconds and then

30  additionally agitated on the ‘Grate’ setting for 5 sec. The resultant slurry is
then transferred to a Buchner funnel (Coors USA model 60283) lined with a
paper towel. Approximately 500 rml of fluid is freely drained from the
sample. The sample is then covered with a rubber membrane and vacuum
is applied (approximately 500 mm Hg or about 66 kPa) to dewater the

35 sample to a weight of 50 to 60 grams.



cosnsits of
shape,

a layer of material having a dinmension of also rectangul ar
whi ch covers the conpl ete absorbent core. The liquid storage

regi on can WPS8/45¥T9 of rectangul ar shape, al so extendi ngPOWES9st05E44
conpl ete size of the absorbent core, .Underlying as a layer the

acqui sition distribution region. The thi Cl?#e‘ss of s the materials can
vary throughout the |l ength and/or the width of the absorbent core, but
in sinple constructi ons it is a uniformthickness throughout the

absor bent core. is essential for the functioning that the

acqui si ti on/ di st rTinﬁnsampIems cefusneditel a dey hiender jaraand dispersed sithr thechosen
according t s rc%f}ﬁf I he
above. %Wir?ht%is tegi"ﬁfy W'é%ig Bé@éa qVﬁgEd ﬂdjaélpf)nvéd;tl?lt tabl e

per f or mance:
S.1 5
y y
y 'y
y y
y

upright several times to disparse thqs@mp e Ao;:,approxrmateiyAuy:llwdnab A 7

partitles. The/ dispersed/sample i then air dried undér ambientYcondition® 2
and ghen the i}’)am part:%es are cémpsned with hydrg;gel%ormmg absorbeﬁt
polyme? (ASAF52300, available frgm Chemgdal Corporgtion of Palantine, 1\;

a functign Oﬁ%ﬁspgﬁému@b!ﬁd’@%%bw Iofo polymB Gt

I nventi on.

t 0 ‘neas rethe ption

absor bent ca%érPyW%Q ta Eﬁ’rﬁ‘{mﬂ’ﬁamlﬂﬁ?”cﬁ?amhe h| gh surface area 30

materials -

i.e., wthout osnotic absorbent, such as hydrogel -forn ng

absorbent polyner, or other optlonal mat er i aI s utilized in the absor bent

menber. Noneghel , . ' th
Sor ption net¥Hea* f Y 2 ompris)
menber . ) Caprretsy sorptlon is a fundament aI

Capr |l ary
apsor bent

that governs how liquid is absorbed into the absorbent structure. In the

Capi | I ari5 Sor ptThis exqroplendascribespial highy capillary suctitns ahsonbentaprambsr | s

WD 99/ 45879

PCT/ US98/ 0504

20

25

30

35

A{nprlsrng hydrogel-forming abscrbent polymer and hrg surface area
fibrets. High surface area ﬁbrets available from Hoechst Celanese Corp.
(Charlotte, NC) as cellulose acetate Fibrets®, are combined with hydrogel-
forming absorbent polymer (ASAP 2300, available from Chemdal
Corporation of Palantine, IL; also available from The Procter & Gamble Co.,
Paper Technology Division, Cincinnati, OH), to provide a storage absorbent
member consisting of 2 homogeneous blend of 50%, by weight, hydrogel-
forming polymer and 50%, by weight, fibrets. '

Example Structures
As has been laid out in the general part of the description, the absorbent

cores can be constructed in a wide variety of possibilities, provided these cores
include an acquisition/distribution region, which is in liquid communication with an
liquid storage region, and provided, that the materials used in these regions
satisfy the respective requirements. Thus, such cores can be constructed from
respective materials in a layered arrangement, with the basis weights and sizes
adjusted to the requirements of the intended use as laid out in the above.

A specific core construction, which is useful for baby diapers of the
commonly designhated MAXI size, has a rectangular shape with about 450mm
length and about 100 mm width. Therein, the acquisition /distribution region

property of any absor bent 35
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Test pr ocedu?lgg avallablegg%pl '?r 5’%&? %r%%mEE §ur’p %peryl'echnolélgyrgg/ '%ﬁe'('pose of
this test isCinsinnadis @H),ttoepravide Iaastprage ;ahsorbamsmemar consrsttr@aﬁ i@y, as



measured as a function of fluid pressure due to the height of the sanple

relative to the test fluid reservoir. The nmethod for determ ning
capi |l lary swomoidssroi s wel | recogni zed. See 5 Burgeni, A A aperiigdiidisessC.
"Capillary Sorption Equilibria in Fiber Msses," Textil e Resear c?1
Jour nal , 37 (1967), 356-366; Chatterjee94K , Absor bency, Textile
Sci ence and Technol ogy 7 Chapter I pp 29- 84, El sevi er Sci ence

Publ i shers ]1t 02 l l% HE 4,610, 678, i ssued Sept enber
9, 1986 to v@‘?%ﬂ?éﬁ @ QVE”P Jhater EM@Su%H"B?"%'%Oﬁebﬁdgct@@gwamshﬁpasur| ng
capi | | ary sowhichoovess tescorhplete absorbient esre. Tlke (i gial st6riaige Rhion carfaked

h f f h
brinci pre OffectridtEtag, Blsblexiéndifpiave e giimelate aizp of the absprhant: upt ed
colutm of f | core, usdetying aslauiayer thecacquisition disttioltiorcregion) & Hethidkneks of

The por o sy naterals oarf ey iudtfl 2 Bl filor 3he Widin, iR BBERERT, e

bal ance fl ui €o%eebut Wtﬁ'mpl%construqtlebsntdw ldyfcm‘nﬁhcchnpsaﬂwpugﬂpmhed f or

upt ake of thghédrBent doret as a function of hei ght and evaporation. The
uptake or capacity at various capillary 20 suctions (hydrostatic tensions
or heights) is neasured. I|ncrenental absorption occurs due to the

.Tncr enent al itcs/\essmrabforttﬂi@ﬁiﬁdtfﬁn(ng that the acq tﬁgﬁaﬁmﬁtmwﬁﬁ?{d a%u%éo n).
ine is SO ee er,i nen 0 en e C cul atl on-
initial @5 %@&% ﬁ?z&ﬁg#aWe&P g # ch’WP to their féeﬁém ?fé‘gm prOpertles as

Reagent s {aicbeut initheiabbové&ynt hetic urine is prepared by conpletely
di ssol ving the following materials in di stl |l ed water. 30
Conpound ncentration (g/L) KC
74. 6 Wthgth@ teaching, the following gasmbinations allowsmﬂable performamce
[err] 115 0. 85 WO 99/ 45879
PCT/ US98/ 05044
{s A1 A2 A3 A4 A5 A6 A7
8.1 y y y y y y y
S.2 y y y Y. y y y
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S4 y Y ¥y v ¥y vy y
20 S5 y y Y y y y y
S.6 n n n n y y y

Test procedures

Capillary Sorption
25 Purpose

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

30 materials - i.e., without osmotic absorbent, such as hydrogel-forming
absorbent polymer, or other optional materials utilized in the absorbent
member. Nonetheless, the discussion that follows discusses the Capillary
Sorption method as it pertains to measuring an entire storage absorbent
member.) Capillary sorption is a fundamental property of any absorbent

35 that governs how liquid is absorbed into the absorbent structure. In the
Capillary Sorption experiment, capiltary sorption absorbent capacity is
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Gener al Des‘?{PPM‘?SGﬁ of Apparatus Set Up The Capi l IW%@Q‘!‘#‘M
equi pnent, depicted generally as 520 in EI—#]‘:'U 2A, used for this test
I s operated under TAPPI conditions (50% 25[err] Q). A test sanple
Is placed on a glass frit shown in Figure 2A as 502 that is connect ed
via a contin t t t ance
liquid r eser‘t‘/')@‘q'll‘s’uFés?ih%na ﬂjn%ﬁﬁ,dc%ﬁ?ﬁﬁ%%@tgﬁét& [ quﬁ%ﬁhﬁhﬂgsﬁ\réegergg r

506 is pl aceFP pdaetfiuid 7e$8MeIri s interfaced with a conputer (not
shown). The balance shoul d be capable of reading to 0.001 g; such a

bal ance is available from Mettler Tol edo as PR1203 (H ghtstown, NJ). The

glass frit S5PRei methot ok determiningi capillstyi serptishosnwgitvecoghizedn Repire 2A

as 15 50 | l.oyv ver V€ e ose | he
fost . 2 s BRrch A B AR oAbk ot EbuBrB AT P BRES e o
rodl ess TextileatReseadnch h Jowrnatlt a@hed (196%),c 356+886; t Chattegee, sRd.j on

hei ghts and o pt t he
test sanple. ARsorb%ch,r S'%%@ ?bédé"{%?s ageﬁ@%*?ayﬁk%l . rom#%hst rial
Devi ces ( NovEisgviera$cigoce Rublisbere B:¥4198% angdpUsS- Patent. Eo mm. #By be
power ed by S0&d Septeibky 9, Z@é’@t@ms&%ﬂ&% ﬁvﬁ'd@éﬂs%nérf SfIHePMRIHAY OF
(Rohnert, v& ata i s mea angl ent <illuat or 501 and
bal ance 5‘1)7 or meagyfing F%ﬁ" Y 95PtieR o g@bﬁ? § ?ﬁy UR:OF eadi | y
gener at ed fogach of tikselreferahcesisiihcorpbrated bw@rerbace heteinf ace to actuator
501 may allow for 25 controlled vertical novenent of the glass frit 502.

For exanple, the actuator may be directed-to nove the glass frit. 502
vertically only after “equilibrium (as defined below is reached -at.
each suction hei gRrinciple The bottom of glass frit 502 is connected to

Tygon[err] tubing 503 that 30 connects the frit 505 to three-way drain
stopcock 509. Drafnperoupaiass fiyds connectedada sacuriptermipted gpiume 8 fluigl 1 505

via glasgstufy wﬂéwrégéivéﬁwca%a'ﬁé&e The (sBASpIE ti8PSRKaiEY iupdepen to

t he drain onl

t bub,
renoval .) 4 § ESt?Ut)Paﬁfc'BﬁeLér‘]’ﬁiaWeéi’gng the (?XPE@E‘PVg :As the SI?)@‘S:/J\P{?%&HEQ ance
flui d reservabsorb@uid upon idepeard thé veighl lass in thejbalkindé fluic seservoir iS06

consists ©f feddrbl 115 ek 085 Yo GRS GRS R 2 function VO
of height and evaporation. The uptake or capacity at various capillary
20 . suctions (hydrostatic tensions or heights) is measured. Incremental
absorption occurs due to the incremental lowering of the ffit (i.e.,
decreasing capillary suction).

Time is also monitored during the experiment to enable calculation of initial
25  effective uptake rate (g/g/h) at a 200 cm height.

Reagents

Test Liquid: Synthetic urine is prepared by completely dissolving the
following materials in distilled water.

30 Compound F.W. Concentration (_glL)

KCl 74.6 2.0
NazS04 142 2.0

(NH4)H2PO4 115 0.85



-97 - cover 506B. The cover 506B has a hol e through which glass tubing

511 contacts the liquid in the reservoir 506. The glass tubing 511 nust
not convecw/stdre cover 506B or an unstabl e bal ance readi nlgCI#} resul t
and the test sanpl e nmeasurenent cannot be used. egdgfoggé frit
di aneter must be sufficient to accombdat-@6-he pi ston/ cyl i nder

appar atus, discussed below, for holding the test sanple. The glass frit
502 is jacketed to all for a constant tenperature control froma
heating bath. The frit&ydﬁl)a"@@ttm f432 ted di sc Binel specified as 10

having 4 to 5.5 [err] es,, avail apl.e from Comi ng d ass Co. (Corning, NY)
as #36060- 350F. The pg¢5§5%§QZ ne eﬁ{?ugh to ked2¥he frit surface wetted

at capillary suction kﬁ'g@ggg}%l@cifi (the gl ags frit does not allow air
ous ¢ d5

to enter the contin um of test liquid belowthe glass frit).

15 As indicated, the frit 502 is connected via tubing to fluid
reservoir 505 or bal ance liquid reservoir 506, depending on the
positionof th escripti ratus. Set U dass frit 502 is

jacketed to accept water froma constant tenperature 20 bath. This will
ensure that thelReGapillary Sorplion rauipment, tiepicteds gepetallytasa520 in Figuret ant

; X i . ) e |
dep! ot ed | ﬁjﬁgg’?? 7o ‘_ﬁf%%‘& ¥ Dbefpled WpHBRTAPE! CBAUBAS AR RN 25267, or
502A arfd 5Bk $TPISoIS: PIaEes OnyR  iRshteshown iy Eigure ?A waist B02 thatr isul at i ng
T Qur 6, 2 e T e Com e T O i AR ) o, P i b
In I gur S = e er | oduce £ CKEl S

502 f?om atﬂ%alé@%e wm\%%ﬂaﬁ’o?ﬁl%ﬁﬁé&g ﬁgnéé@[‘g R?%fﬂ\qb‘{ﬁnﬁh'ﬁffésg'é@!r liquid
i s not circUdQf éslplacedugh a balandes 502nthahiis intenfacedtwitle d)@bhwpl:ﬁélG(mt Ielr i nf
the t antg AN t - | ted walls o
the i ass. friovs! The faidite’ should Bl CapHie or' BT 16 8008 5 Uikt Boea” 1
a box to ni rRdlanee Is available fsem; MettlesiTaledn asiRR1203 (Hightstewb aNdc Fhe .
reservoir af%g{@fmmﬁeplaced ohad %ﬂﬁaﬁém.'éﬁovvrﬂaéhé\%ug% JIRA a?f' e

2, has topg” and wa

g T S CTORMNE AR St e W
The gl ass frsam@ig2toi saryingisuttiormbeightst alhe iverfits) Wlide? ayrb8Us GodigBsi S a
\3\;)033; Zgg;b%a%l' Whidh £ MRea2hBaSto’ &' LomBlRY 1o tddbed LsuchbR! h&SF\{s 30" and
PCTI US98/ 050ep4responding times for measuring liquid uptake by the test 38mple. A
preferred _rodiess actuator is available from Industrial Devices (Novato, CA)
20  as item 202X4X34N-1D4B-84-P-C-S-E, which may be powered by motor
drive ZETA 6104-83-135, available from CompuMotor (Rohnert, CA).
Where data is measured and sent from actuator 501 and balance 507,
capillary sorption absorbent capacity data may be readily generated for
each test samble. Also, computer interface to actuator 501 may allow for
25  controlled vertical movement of the glass frit 502. For example, the
actuator may be directed to move the glass frit 502 vertically only after

“equilibrium” (as defined below) is reached at each suction height.

The bottom of glass frit 502 is connected to Tygon® tubing 503 that

30 connects the frit 505 to three-way drain stopcock §09. Drain stopcock 509
is connected to liquid reservoir 505 via glass tubing 504 and stopcock 510.

(The stopcock 509 is open to the drain only during cleaning of the
apparatus or air bubble removal.) Glass tubing 511 connects fluid reservoir

505 with balance fluid reservoir 506, via stopcock 5§10. Balance liquid

35 reservoir 506 consists of a lightweight 12 cm diameter glass dish 506A and



outlet port 502B. As indicated, the glass frit is a 350 m fritted disc

f unnel havi ng specified 4 to 5.5 [err]mpores. Referring to Figure 2B,
the gl ass MQ$9/45879 502 conprises a cylindrical jacketed fuR&EUSa¥e304hat ed
as 550 and a gl ass frit disc shown 560. The glass frit 502 further
conprises a 5 cylinder/piston assenbly shown generally as 565 (which
conpri ses cyIinder 566 and pi ston 568), which confines the test

sanpl e, shogg B, PR cover 5068403 ﬁo:érmwug@\o%;ew §sBIE6RY £11 0 the
test sanple. excessi ve evapaorat | romthe
glass frit &PB'@C&UE dqyik jrothe freggrvoir Oﬁaomeag a§62tlib§"$bl533e@u§h"96p of

the glass fli:bhtafétme%eoer SoeBT&féwrmhgfaﬂe biafhckOreaiitng WilDrdsLR7adning)i ck
(avai l abl e geﬁsheet st ock n}l\/bl\/asterCa as # 8569K1 6 and is cut

to size) an ss%ﬁ'???%%ﬁ FRRQtke Wsed: surface outsi de of the

cylinders566, and thus minimzes evaporation fromthe glass frit. The

nner di ameter 10 @A dT (fapid BhE: He. aliid8h o’ AbuiiEE WS, 1y 15°
di anet er of pistbhieylindes6apparatis, atiseussedCbelony foavhalding! thef tes‘h samplet er Carr
as # A%@Bﬁraég%ﬁaez%aéﬁétéd ) alfne for apécﬁs?é’?toié d¥tafii Cjﬁtm ring

562 acket ed
funnel 550 from aahaatlrag baty.erkhe fﬂtn'§ %@50 ETB fritted 1elisc meétsnem igAed®nt i on

of evapqpat igRing 4 1655 K po%sf 'd%llaﬁfeeﬂroﬁ' @MI@Q GliS£ 85 (CBMIRGINNY)

di anet er of cylnrlcal cket ed funnel O—I’I d|a er is
reduced to fASt#3 W@MI %B§ Rages 6!7% fing ﬁ@OUQE%@Ppﬁaeﬁ% ted he
nlecezsgr yka@ %ﬁa?hﬂ?gmsl $pedified (theoflass ant! does mbthalldw raung?: S f

gl ue ac er Suc a wal | of-
the cyli ndr| ﬁc,q? ! H°‘|‘%ﬁ‘ﬁ'é‘f" @eé Pﬁﬂﬁg%@ﬁﬁ%bggﬁfﬁﬁery 25  As.
I ndi cated, a cyI I nder/ pi ston assenbl y shown generally in Figure 2B ~as

565 f t t

o0 pontisnes M bReiaf Thb RiRfs BATERia Tbing P TMIT [OrRICBOREF

cyl i nder SG@G{W%MUW@S@NDM?’Q&Sléweﬂdmgc&f\edh%ypgﬁﬁoﬁn@ﬁ thieerway

necessary, 1@ weights (not shown) that fits inside piston 568. 30
V\elgﬁ Wlﬁ

(Opti-onal be used when necessary to adjust the comnbined
wei ght of the piston and the optional weight so a confining pressure of 0.2

psi i s attai nedSigep$mds0R)isojacketed: wsacceptiwates frony adcanstandr tenifierature
ol | ow ) dias, O E%ﬁyér&af% g the JemBAERyROD the el it Wikeita ¢
35 cm and xometagiittempesatore of 8BRE (847 Chausng]thei testing peecedire: hAs il | owi ng
S\bmggf'élgg?g EbIAHE i FY IR thé Rdsd frit 8024s @aulperl WitRant iRkt ipoRCS0ZA aret er
PCTI US98/ 05@n¢ outlet port 502B, which make a closed loop with a circulatinggheat bath
shown generally as 508. (The glass jacketing is not depicted in Figure 2A.
25  However, the water introduced to the jacketed glass frit 502 from bath 508
does not contact the test liquid and the test liquid is not circulated through
the constant temperature bath. The water in the constant temperature bath

circulates through the jacketed walls of the glass frit 502.)

30 Reservoir 506 and balance 807 are enclosed in a box to minimize
evaporation of test liquid from the balance reservoir and to enhance
balance stability during performance of the experiment. This box, shown
generally as 512, has a top and walls, where the top has a hole through
which tubing 511 is inserted.

35

The glass frit 502 is shown in more detail in Figure 2B. Figure 2B is a
cross-sectional view of the glass frit, shown without inlet port 502A and



of cylinder 566. As shown in Figure 2D, the end of the piston 568 that does
not contact the test sanple is bored to provide a 5.0 cmdi aneter by about
1.8 cm deepyoloyadses 590 to receive optional weights (dictatggtaysobbsak st
sanple's actual dry dianeter) required to attain a test sanple confining 5
pressure of 0.2 psi (1.4 kPa). In other -8&ds, the total weight of the

pi st on 568 and any optional weights (not shown in figures) divided by
t he test anpl e' s _actual dianeter ivvhen dry) should be such that a
confini ng °Ut|etp9@'§§9i25 ofis dndicated, the glassifAtis a 3P0 mb&itteskdisefunpekt on 568

(and opti onhhving spetificdhs 3 asqmcbbrés eréféﬁh@ o Figtire 128, fiae glbss ga6t 30
oo St Bb2'Rrisee kifhoeat inbkafed fnol desighateH ah £85 Brdm siias o oy’
LI Im (14 cn‘lfrft sccrghown ag n560shOWhé Igiassssfdttmzommerheogimt g}‘ra tt502
urin | erl S e alr es Il zall ONn
oround the EuiesBRBh a8terony oWl eRBEY ds it TRA SrBlARES B AReE ot | on
fromfor m' n§66 rarich pistord 668), dehich confines ithe fteshsatplen showa asxrﬂﬁ regrval .

Test S I T bt hi

est sanp G%Pédﬁarret er%i confining_ ??e%}s‘?:ﬁée dt%g?i?éu ?([egf"%aﬁﬁ)ign a”‘fc?ﬁﬁe%nlpunc ' ng

out a 5.4 ¢
absor bent namswa/weapqra’@on of teshﬂwdrfrqrs the glasg dritdisc 860.aa T&ﬂ§6rﬂ§®t

article, ot BRowR PGP piatbd diftop of the'glhsd fitiss 586, THEPTERLR® rfig ! O

testing. gse situatigns whe er cannot be |soI at ed from

ot her céﬁrpoﬁéat@ Q512 em. ik (aiableoas sheet swgﬁrqmd\ﬂﬁw?teapsgr a9 its
structure (8569K16eRais tut fodisd) ard ¥ waebiol dcver de iissurtaierotsive

mat eri al s, of constituent te wher e
the menber PiismiincBE B, and hu miaiiss Siabora k) theiglase bt The anpi e
i s prepar edrihg m:memdlamegeraaﬂd inner digmeten is7 Bhand strm’m tespectively. Thenrenber.
such that t t # stion.
The test sanp e I'S g?% Q'}hésrdéll’uiléﬁﬁa ﬁé aﬁ’&gti“?nmg??théﬁtheféﬂéicu“I ng -
with anlérc Iqmetehof cylinder 566. v Yiton® er@(avaflablaémédchdaﬁtpr@a(rlaﬁed bel ow
to cal cul at ¢ K9568AA5D and ASSBBAHS)I) Sﬂlﬂér 86éd 6?\&6 idfYDefion® Afg\Bs20ht of
the test sapple prepared a ahov er a[}b %gélons ;‘5%
WO 99/ 4587910 seal the space between the inner wall of cylin drica jacketed funnel
PCT/ US98/ 05844 Teflon® ring 5§62, to further assist in prevention of evaporafién.- if the
Experi ment ab ﬁﬁé oLlJ.Rer diameter exceeds the inner diameter of cylindrical jacketed
20 funnel 550, the O-ring diameter is reduced to fit the funnel as foliows: the

O-ring is cut open, the necessary amount of O-ring material is cut off, and

the O-ring is glued back together such that the O-ring contacts the inner

wall of the cylindrical jacketed funnel 550 all around its periphery.

25 As indicated, a cylinder/piston assembly shown generally in Figure 2B
as 565 confines the test sample and provides a small confining pressure to
the test sample 570. Referring to Figure 2C, assembly 565 consists of a
cylinder 566, a cup-like Teflon® piston indicated by 568 and, when
necessary, a weight or weights (not shown) that fits inside piston 568.
30 (Optional weight will be used when necessary to adjust the combined
weight of the piston and the optional weight so a confining pressure of 0.2
psi is attained depending on the test sample’s dry diameter. This is
discussed below.) The cylinder 566 is Lexan® bar stock and has the
following dimensions: an outer diameter of 7.0 cm, an inner diameter of 6.0
35 cm and a height of 6.0 cm. The Teflon® piston 5§68 has the following
dimensions: an outer diameter that is 0.02 cm less than the inner diameter



1. Place a clean, dry glass frit 502 in a funnel holder attached to the
vertical slide 501. Move the funnel holder of the vertical slide

such that tO3y4829frit is at the 0 cm hei ght 5 2 .PCIAYSI8/0504h e
appar atus conponents as shown in Figure 2® di scussed
above. 3. Place 12 cm di anet é@%al ance liquid reservoir 506 on
t he bal ance 507. Place plastic |id 506B over this bal ance

oS oon et P YligABP s, s ghown in Figlhé'zD, RhEBhiy nd i sbATRCAGEE 0"
fit through. nglocordactihedest sampleaissbored to provide a 5.Q cmi digmeter byiabouhe i d
5065 of the h3y afCedd EHbMDELEY0 18irbolive Bbtional weights (dictatéd ByARedele! ance

reading wl | neasur enent
4. Stopcock %@Pless actal Ay iamater) required toopliaiadat tesisample uanfiging. s

511. Fluyd gmu@bfo&oém (nwwayslrvdnérl\mdw frie wtwéng thﬁé?!ston

opened to al ance

te lui.d tp enter
reservoir 50 88’ ancl ¢ any optloga a@?fs?\%tw“s@z fgﬂ"?‘%\)@"@ﬁdaﬂﬂ thedsrbd in
pl ace. Al so, sample’s actual diameter wHénatint hehgllds bef suth i thatira/ - cotffining

Shoul 4 bo fﬂﬁgﬁéﬂ&éﬁbt%p%ﬁgc%ﬁ%& t&él@**%fgﬁﬁézw"éwﬂ@&#(éﬁé” tional
poi nt of 200wetghﬁs)tareraqudibiated)atF31°|C fariat lg33tB0 mimuteg prior ko ceaducting
l'iquid ffd)m{Hq“éHﬁlla{rﬁ ‘5&)338:45 abr%giﬁ?% cafgcity megsuréfnteﬂfh t he Tygon tubing 503

to the |evel dpen stopcock 509 and
st opcock 510 Ieadlng fromfluid reservoir 505 to the gl ass

frit 502.. (Stog Lﬁ?é&?m%éiea%r% Qrétéd gpertured film (14 chl 293 ér!'i)b' ng

511.) The te frit enoves
21 {rapped ot ﬂ&wrﬂgswaqq alass 504 duying Capillary Sorption "~
Cont l ggg tté éxp énmém]:sltot ulmm'ffniza dnrlmmmeﬂ@onhd themarﬁ?tﬁheAﬁbﬁaﬁeé‘ rit 30
di sc e i n,.the

fubi ng attl 1 S L% RoRE e PRvEnF SBiBefiarclbon B uRg Aty fnderside of

i nverting gl tesfilfr durirgpthecexpegimenti ng air bubbles to rise and

escape through the drain of stopcock 509. (Air bubbles typically

collect on the bottomof the glass frit disc 560.) Relevel the frit

WO 99/ 45879 :
PCTI US98/ 05044 Test Sample Preparation - 101 -

using a snal | emelgéstl @fﬁbtetmi bet obtaired by purﬁ:hmg bleal 3.akemhediametael
550 and gnto th frit ., disc ag b ber. v\;?_‘enZﬁ_'ro t he
o ase frt uPLHREENRREL SO o . SIPRG: SBgbenl e
‘member is a component of an absorbent article, other components of the
article must be removed prior to testing. In those situations where the
member cannot be isolated from other components of the article without
significantly altering its structure (e.g., density, relative disposition of the
25 component materials, physical properties of constituent materials, etc.) or
where the member is not a component of an absorbent article, the test
sample is prepared by combining all the materials that constitute the
member such that the combination is representative of the member in
question. The test sample is a 5.4 cm diameter circle and is obtained by
30 cutting with an arch punch.

The dry weight of the test sample (used below to calculate capillary
sorption absorbent capacity) is the weight of the test sample prepared as
above under ambient conditions.

35



this, take a piece of Tygon tubing of sufficient length and fill it 5
with the test liquid. Place one end in the balance liquid reservoir

506 and usewbhesgibier end to position the glass frit 502. Thet€$kososd
liquid level indicated by the tubing (which is equivalent to the

bal ance liquid reservoir level) is 10 naMbelow the top of the gl ass
frit disc 560. If this is not the case, either adjust the anpunt of 10
liquid in the reservoir or reset the zero position on the vertical
slide 501. ExperimentabSeiaPach the outlet and inlet ports fromthe

tenperat ure bat h1508ace a clean, dry giasé/frﬂ §02h 0funpel Héldbﬂb&hcﬁé@'
ports 502A and 502B r|t AI | ow

the tenmperature of Yailcyjislide §81. Move tRef IVGL%QUO%@‘ t?'Gg\é‘?f?@a't%’l‘!’}l[err] C.

This can be measur esuchythabihel glaby frit is at the 0 cm height.I [ ing the glass frit
with test liquid and nmeasuring its tenperature after it has .

reached #&quilibr QunSeteupethet apparaiuse comiponentsd asestibwn in Figure 2A, ag o be
set a bit higher tk@&. %b I | ow for the dissipation of heat
during the travel WRTEr F oM t he bath to the glass frit. 20

10. The glass frig 'P!aEQHQ'dn?Hﬁrﬁ%??%?I#emﬂtﬁﬂ RéServoir 506 on theb fe@pi [ lary

Sorption Paranete Cri rogram
that will deterni nESWOV\P lace plasliglid RO6B) ques t nsmalamhqwderesw@w 59&1 ght 25

In thfe cgplhllamf ?Cﬁrﬁi?%{l‘aﬁi&fﬁdﬂ@v&meoﬁélaﬁbe%ORMZééﬂﬁ){uﬁtfﬂ&na o
specified heig romthe re erv0|t 0 i cate e flui
reservoil? is on a H22iRwdhe Iﬁ."i@)‘?rbﬁ?‘é?u%n H\%’qﬁﬁlgéﬁﬁ,se at the
end of a known ti _rmtublmgetDVtaUchrtﬂemdlm&béthélbafdm Irquldé résavoin or an
burposes of this  UnealebsldtRAdNWICRs AR Betitaufefi chinal” -

equi | i bri um when t He gsedy rate I's Iess than a specified flow rate for
a specified nunber of consecuti intervals. It is recognized,

that for certai n4medtePregk 5'&%’%‘&‘05@61!9 IWIHHQ&Q“ and openegity gigssdgbing
PCTI US9§4.05044 511. Fluid reservoir 505 prewousl_Y filled 'wﬂﬁ’ztest fluid, Yy _not

e oS 0 el o P LTS e O B, bS5 il

reservmr 506.

5. The glass frit 502 is leveled and secured in place. Also, ensure
that the glass frit is dry.

20 6. Attach the Tygon® tubing 503 to stopcock 509. (The tubing
should be long enough to reach the glass frit 502 at its highest
point of 200 cm with no kinks.) Fill this Tygon® tubing with test
liquid from liquid reservoir 5086.

7. Attach the Tygon® tubing 503 to the level glass frit 502 and then

25 open stopcock 509 and stopcock 510 leading from fluid reservoir
505 to the glass frit 502.. (Stopcock 510 should be closed to

- glass tubing 511.) The test liquid fills the glass fiit 502 and

removes all trapped air during filling of the level glass frit.

Continue to fill until the fluid level exceeds the top of the glass frit

30 disc 560. Empty the funnel and remove all air bubbles in the
tubing and inside the funnel. Air bubbles may be removed by

inverting glass frit 502 and allowing air bubbles to rise and

escape through the drain of stopcock 509. (Air bubbles typically

collect on the bottom of the glass frit disc 560.) Relevel the frit



The nunber of readings in the delta table is specified in the capillary 5

sorption nenu as "EQU LI BRI UM SAMPLES"'. The maxi num nunber of deltas is
500. The fWR99/4#82% constant is specified in the capillary s&®CGHYSEH05044 nenu
as "EQUI LI BRI UM CONSTANT" . ng Equi i bri um Constant is entered
in units of grans/sec, ranging 10 from .bOOl to 100. 000. The
followwng is a sinplified exanple of the |ogic. The table shows t he

bal ance readi ng an ‘ ; P | 15

Equi | i bri um Sanpl eg‘s:ﬁias&%"%" @‘Eq"{ﬁ*ﬂék?f‘ﬁ‘%t E?‘%{!?Sﬁ*"’lé {.%O'J?Ek%\é%""e'

0. 350 550 and onto the surfacg®f glass frit disc 560. 0. 300

0. 250 0,200 . . 150

0. 100 8. Zero the glasq)frgzjy,\@ith the balance liquid reservoir 58@00To do

0 2 4 &his, tak® a pidée of Tygon® tubingr_of sufficient length and fillit Time

I nt erval 30 . - . |{ﬂa Bal a?ce. Delta
Interval® Value With the test liquid. Place one end in the balance |qy(||g)reservoar( g/ sec)
O 506 and usé the otler@fdl to positishL @ glass frit 502. TRe38$1¥5879

PCTI US98/ 05044 liquid level indicated by the tubing (which is equivalent to the

balance liquid reservoir level) is 10 mm below the top of the glass
frit disc 560. If this is not the case, either adjust the amount of

10 . liquid in the reservoir or reset the zero position on the vertical
slide 501.

9. Attach the outlet and inlet ports from the temperature bath 508
- via tubing to the inlet and outlet ports 502A and 502B,
respectively, of the glass frit. Allow the temperature of the glass
15 frit disc 560 to come to 31°C. This can be measured by partially
filling the glass frit with test liquid and measuring its temperature
after it has reached equilibrium temperature. The bath will need
to be set a bit higher than 31°C to allow for the dissipation of heat
during the travel of water from the bath to the glass frit.

20 10.The giass frit is equilibrated for 30 minutes.

Capillary Sorption Parameters

The following describes a computer program that will determine how
long the glass frit remains at each height.

In the capillary sorption software program, a test sample is at some
specified height from the reservoir of fluid. As indicated above, the fluid
resefvoir is on a balance, such that a computer can read the balance at the
end of a known time interval and calculate the flow rate (Delta reading/time

30 interval) between the test sample and reservoir. For purposes of this
method, the test sample is considered to be at equilibrium when the flow
rate is less than a specified flow rate for a specified number of consecutive
time intervals. It is recognized, that for certain material, actual equilibrium



103 - 2 0. 165 0. 0150

3 0. 225 0. 0120 | 4

0. 270 OwB 089370 5 0. 29%1/Us98/05049. 0050
6 0. 305 0. 0020 7 0, 312
0.0014 8102-  0.316 0. 0008

9 0.318 0. 0004 Del ta Tabl e. Ti e 1
1

2 3 4 5 6 7 8 9
Delta 1 ™May notgbggeached mien hespecified (EQYILIERIYHD CONSTANT 0is0014
0.0014  Oreighéd. The tiPR) intstvallidde®n8alings 39 5Gdibhlds. 0. 0150 0. 0050
0. 0050 0.0050 0.0050 0. 0008 0.0008 Delta3 9999 9999 9999
0. 0120 0.0120 0.0120 0.0020 0.0020 0. 0004 The equilibrium _
upt ake for the diheveirmberndfireadingsxinthe delta tableli8 speeified in the capillaryf ol | owi ng.

|2 the £Colphoft haRE RO HERIBRAUNE SANPLES" Thé Ribtium quith? S5, | *°

sarrpl esdoudeltasisub00.brTherflowratensonstant is specifiet dn the dapillary sorptiost at i ¢

doubl e del m&f j p to 500 deltas */ doubl e
val ue; %ﬂigﬂﬁl%ﬁ@.\]ﬂ\%@h@ﬁﬁf’” ock t next tine; I nt
i; 20 for (i=0; i<equil sanples; i ++) deltas (i) = 9999. ;

/* initialize al'nhevahu:ﬁsmrﬁ constdat tsaentered i alflite 6fografRdsed) Yahging */

deltatablF n@'%ﬁ [* initialize V\here|nthetab|e
to stofk oM 01to‘100000 _

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

15 Equilibrium Samples = 3

Equilibrium Constant = .0015

- 120
0,250 - / :
2 0.200 — j
g o |
5 0.150
- 125
0.100 4——.Z : :
0.050 4 , : : :
0.000 -
0 2 4 6 8 10
Time Interval 30
Tie | Balance | Dela
Interval Value Flow
(9) (g/sec)

0 Y]
1 0.050 0.0180




25 the next delta */ equi l'i briumreached = 0, /*

initialize wa is? .4 ndi cate equilibrium has not been re??gﬁ%gézéesoﬁe

next tine = /[* initialize when

next readl ng */ 30 prev reading = 103-

initialize the value of the previous reading fromthe bal ance */
while (!'equilibriumreached) [* start of |oop for checking
for equi l i brium*/ Si 2 NeX®S 1 | e CAES800pL;

/* cal cul ate when to take rado.DEs 00120 Whil e (clock() < next
time), [* wai t e é—ﬁgﬁgﬂd@-ﬁm—&sped from prev
readi ng */ val ue}=_get {bal‘ance iread; ng() /* read the
bal ance in grams */ 40 Sdef t a%<%F abs (pF¥™%Vvalue - value) / 5.0; /*
cal cul ate absol ute val ue off TBow|i n0.305 [ 38028 spconds */ prev
val ue = val ue; 7 0312 —StomroogaT TNt val ue for next | oop
deltas[delta table index] # : —FW@-* current delta value in
the 45 table of deltas |*L i : p- | ndex++;

/* increment pointer to neft PositiBA® i [ﬂ#’?ab e */ VO
99145879

PCT/ US98/ 05 -104 -
if (delta t%é%”ﬁ&b‘%z == equi | _sanpl es) */ when the nunber of deltas =

th 1 T Z ] d8TTq t&4blle Sndex6= P, 7 B 71
eqﬁl l'ibri lrJurJn Wugmmtﬁmao.oogo eo mggp;( 00%0; 0.0074| 0.0074{ 0,007
I+ the t abl ©Bams o8 oo %-}zgaéé Wm
|Dett : 9 0.07 p*mg@ : m 1c0.0004
ggﬂ: : : B;: 3m I's reached ~/ 1 ror (1= T < eqw I sarrplles [ Jerﬂ
(delvasli] STMEEaRHOM ifekdodfe aﬁOVFé@h@*%}i?@P@ is 0318 gﬁxht ne

equi | i brisum constant */ equi l i briumreached = 0;

[* set the eﬁﬁ% E@fe@?ﬁ# lg-%tﬁtcﬁlngoogng}:%ge (Hed8'deteihdBquiiibfium }

/* go back to

10 /™ takedata.c ./
int take_data{int equil_samples, double equilibrium constant)

{
double delta;
15 static double deltas{500}; /* table to store up to 500 deltas */
double value;
double prev_value;
clock t  next _time;

int i;
20
for (i=0; i<equil samples; i++)
deltas (i} = 9999.; /* initialize all values in the delta
table to 9999. gms/sec */
delta_table_index = 0; /* initialize where in the table to store
25 the next delta */
egquilibrium reached = 0; /* initialize flag to indicate equilibrium
has not been reached */
next time = clock(); /* initialize when to take the next
reading */
30 prev reading = o. /* initialize the value of the previous
reading from the balance */
while (!equilibrium reached) ( /* start of leop for checking for
equilibrium »/ . :
35 next_tiwme += 5000L; /* calculate when to take next reading
-
while (clock() < next_time); /* wait until 5 seconds has elasped
from prev reading */ - )
value = get_balance_readingl(); /* read the balance in grams */
40 delta = fabs(prev value - value) / 5.0; /* calculate absolute value of flow in
last § seconds */
/ prev_value = value; /* store current value for next loop
*
deltas {delta_table_index] = delta; /* store current delta value in the
45 tahle of deltas +/
delta_table index++; /* increment pointer to next position

in table ¥/



Capillary Sorption Paraneters 20 Load Description (Confining

Pressure): 0.2 psi |oad Equi i brium Sanples (n): 50

Equi | i bri urw@osmsdsant : 0. 0005 g/ sec Set up Hei ght PZauses/ospd® cm
Fi ni sh Hei ght Value: 0 cm 25 Hydrostati c Head Paraneters: 200,
180, 160, 140, 120, 100, 90, 80, -104 -

70, 60, 50, 45, 40, 35, 30, 25, 20, 15,
10, 5 and 0 CrI} (delta_table_index == equil | samg_]ng) Ca'plwixéna:rhy nSnQExpgﬂ ggltggrpgﬁdur eis

conduct ed usiuzgoal /7t he 30 hei ght s eci fied abov , the order
st at ed, ysfor the ABESEAPEENE = g, :eg‘:%% ﬁ“‘;.ﬁﬁ‘aigesiesf’ p?&ed' sor bent
capaci t Eshervahlf. | Thig wavdesdired to /o cani | ry
sorption ab,g‘o,g.,}ggm sﬁ.a;pac»ﬁ y at a part i cul a the table %QJSQ"QSEMaB‘ﬁ 1qu , 35 -

cm), the enti Jerjupgeashedimy it ost at i ¢ head™ set the £lag to indigsht anet er s rrust be
conpl etad i T % asder apﬂchEmed 1A t houghr*a:hdckaﬁ the values in thé h@se hei ghts

are used | n“ﬁ*?r'f’og TRDGE T, (DR 168RN bALK S0P h,poalwgs > or = to the to

generate Ca@uilk&li mp’mvn sof herms for a test sa t he

present 14li sgl qsptg PRSFT PSPt "< or age dBLE FENT™t ’r%B"‘erﬂsa’S’lt° 0 (net
terns of their} absorbent properties at spéetisPibatk teethgifeart of 2o@ocr 1140,
100, 50, 35tand 0 cm 40 Capillaly Sorption Procedure 1)
Fol |l ow t he experinmental setup procedure. ' WO 99/ 45879

PCTI US98/ 05044 , | - 105- f2)
Make sure tGapilannSemtionPasameterss i s on and water is circulating

t hr ough,g he gl asgoéd DTesé ,@n(té ﬁﬁpﬁeﬁmmz péi lgagc 560 tenperature is

31C. 3) Pos] i t at 200 cm suction hei ght. Open
st opcocks 509 5 ‘?Eﬂ‘?ﬂ‘g {?848 t glass frit 502 with the bal ance

liquid reservoi rEﬁOiﬁbﬂum ConstantSt@po06ig/éekd is closed to |iquid reservoir
505.) dass fri tSéRFp HélghtValue 196%1“' brated for 30 m nutes.
Finish Height Value: 0 cm .
25 Hydrostatic Head Parameters: 200, 180, 160, 140, 120, 100, 90, 80,
70, 60, 50, 45, 40, 35, 30, 25, 20, 15,
10,5and 0 cm.

The capillary sorption procedure is conducted using all the
30 heights specified above, in the order stated, for the measurement
of capillary sorption absorbent capacity. Even if it is desired to
determine capillary sorption absorbent capacity at a particular
height (e.g., 35 cm), the entire series of hydrostatic head
parameters must be completed in the order specified. Although all
35 these heights are used in performance-of the capillary sorption test
to generate capillary sorption isotherms for a test sample, the
present disclosure describes the storage absorbent members in
terms of their absorbent properties at specified heights of 200, 140,
100, 50, 35 and 0 cm.

40

- Capillary Sorption Procedure
1) Follow the experimental setup procedure.



4) I nput the above capillary sorption paraneters into the computer. 5)
Cl ose stopc and 510. 10 6) Move glass frit 502 to the set u

hei ght , 100% o975 7) Place Teflon ring 562 on surface of 5?&@@9’?’?55?4 di sc
560. Put Oring 564 on Teflon ri.mgs Pl ace pre-heated cylinder 566
concentrically on the Teflon ring. Place test sanple 570
concentrically in cylinder 566 on glass frit disc 560. Place piston
568 into cyld)nNake56tre Mckliteinperdtuies bath B08 iiniory anei glater W <irBLRERG | Nto

[ hanb ' e ; I ' 2 h
o St Chamier idln' GO B o R Ul A SRS ebbadir "
zero or tare r8aing. 10) Move the glass frit 502 to 200 cm 11)

Qpen stopcocks 509 and 510 (stopcock 510 is closed to fluid reservoir 20
505) and bed)nPpaitioncglaas drit 502 at 20 agssuction heighty @penrstopcais §89i on

(bl ank cgrrect gHgt conne Sélas%iﬂﬁgotzr\ﬁitﬁltﬁé%aiédde ﬁq]u?t? ré§éhvbit §bePOr Ous
cap] || oh_ab

ct
structuré, the glass frit (50 [ ary sor sor pt1on uptake
(bl ank correct (%SP&R@} %gs sed tedigy rﬁ@%ﬁéﬁtﬂ §§%§ra@?§§ fd 382 ishe true

test sanpl e caggliiBfated ¢ri80 Minutes. absorption uptake. The glass frit

correction is performed for each new glass frit used. Run the

capi | | ary saf)piniput tine abevsicapillarydespliorbpararhetees into the eomppterwi t hout test
sanple, to obtain the Blank Uptake (g). The el apsed time at each

speci fi ed hd)gBlosegstapsotkscs6d amdk 5T0ne (s). 30 Evaporati on Loss
Correction WO 99/ 45879

PCTI VS98005@)4Move glass frit 502 to the set up height, 100 cm. - 106 - 1)

Move the glass frit_502 to 2 cm above zero and let it equilibrate_at

this hei ght AoPlane Teflan®@ §ngiS6R epeurface pt alass fribdise i§0s 1i0ut Orring-664

tOf lreser voir '59ﬁ)Teﬂon®f ring. fmaclg W?éét@ﬁ%}ﬂﬂﬁ&e5%%6%@hdéh@rjcal§ on thé) Place
e o Tl Pon ARG TGEC i el Samile 57 oncaicaltoo- oy s or

on the Tef :c oln glasg. fritl dise §680st dPiabé Distono 568! intal coylibéér. 566! amsiition;l 0
apertur [ A S . and 51

((F:) I osgd o] regéé)@ﬁ)rﬁb&g%ééﬂtgéﬁé Béggpdmfd’ lsto@chg?ﬁg%rls%%iﬁ%gggg g and tine
for 3.5 hourdy. cobt tHel Qihs it Bo25with apertured film.

9) The balance reading at this point establishes the zero or tare reading.
10) Move the glass frit 502 to 200 cm.

11) Open stopcocks 509 and 510 (stopcock 510 is closed to fluid reservoir
20 §05) and begin balance and time readings.

Glass Frit Correction (blank correct uptake)

Since the glass frit disc 560 is a porous structure, the glass frit (502)

capillary sorption absorption uptake (blank correct uptake) must be

25 determined and subtracted to get the true test sample capillary sorption

absorption uptake. The glass frit correction is performed for each new

glass frit used. Run the capillary sorption procedure as described above,

except without test sample, to obtain the Blank Uptake (g). The elapsed
time at each specified height equals the Blank Time (s).

30

Evaporation Loss Correction



Evaporation (g/hr) as follows: [ bal ance reading at 1 hr -

bal ance reading at 3.5 hr] /2.5 hr Even after taking all the
above prec3®Pu487% some evaporative loss will 15 occur, typcraishgosassound
0.10 gm hr for both the test sanple and e frit correction. ldeally,
the sanpl e evaporation is neasured for eath newy installed glass frit
502. Cl eani ng t he Equi pnent New Tygon tubing 503.is used

when a gl ass ki ' %ﬁl\/f ; | ed. S i d,51 1,
fluid reser voi1§ @8&8%2%3” a a%q%d?li%giﬁ‘qrae%&rev%@ and wéggq‘z{ﬁéraggea&ned W th
50% Ol orox Bl eachis heightfar 3@ minuteswith epenstapasgks 509 ands510|(cldsedt er
rinse, if m crobjygbsepiirgpgiati on is visible. a. Ceaning after each
experinment 25 At the end of each experinment (after the test sanple has.

been r en2yeglosetA6pEIcRkE S0F arid 540f orward flushed (i.e., test liquidis
I ntroduced into the bottomof the glass frit) with 250 ml test liquid

f Irom ! :c qs.uit ddr aser'erTéiwh:@ ring 562 m:e&uhfaﬁé @Egml fgt gris‘c mmP?t t{-ﬁﬁg? ge
glass fri i sc . . opcac a pen to,liqui
reservoir 505 an %I%i'sg%h'{;bﬂaganﬁa%oprq' ﬁ%ﬁea r,:yg! Q?D%Fg %B:e"frff@(ﬁﬁl ass -
frit is renoved omdhei Teflon® ching. Placeepistqrsi88 into cylinder #66.i sPlacesed out
first with test .éb%rgd)fﬁrﬂgjnfﬁ\%gsﬁﬁgdﬂses w th acetone and test

liquid (syntheticC urine rinsing, the glass frit nust be tilted

ubsi de down any OpeRstbbiticks' S0% ARU"SRY! (ABSEY 1) FedErobir BUB) dhf REESRE! 1 N0
PCT/ USol105044 balance reading and time for 3.5 hours. Calculate | §ample

surface of the gEagporhtioh (ghhPcas follows: rinsing, the glass frit is forward

flushed a second time.with 250 m test liquid (synthetic urine).
Finally, the gl aspbdlande femding at 1 br Abalance deadingtat ®hrAd2.5hd the frit
surface is | evel ed. S b. Mnitoring glass frit perfornmance

G ass frit performance nmust be nonitored after each cl eaning pr ocedur e

and for each newly installed glass frit, with the glass frit set up-at

0 cm posi ti on. Ewen aftepiaking all the abave psegaytions, seme evaparative lnssgvillss frit
disc 15 SedurC tydicdilyharsunbed! 10 ghri/R forCbbih ther Adstt Hampie hﬁdefﬂgpfrﬁton
conmponents). 10.. heélrﬁe It takeﬁ for the test fluid vel to drop to 5 .nm
above the gteEection;  Ideally, the sample evaporation is measured for each newlf/)

installed glass frit 502.

Cleaning the Equipment

New Tygon® tubing 503 is used when a glass frit 502 is newly instalied.

20 Glass tubing 504 and 511, fluid reservoir 505, and balance liquid reservoir

506 are cleaned with 50% Clorox Bleach® in distilled water, followed by
distilled water rinse, if microbial contamination is visible.

a. Cleaning after each experiment

25 At the end of each experiment (after the test sample has been
removed), the glass frit is forward flushed (i.e., test liquid is introduced into
the bottom of the glass frit) with 250 ml test liquid from liquid reservoir 505
to remove residual test sample from the glass fiit disc pores. With
stopcocks 509 and §10 open to liquid reservoir 505 and closed to balance
30 liquid reservoir 508, the glass frit is removed from its holder, turned upside
down and is rinsed out first with test liquid, followed by rinses with acetone
and test liquid (synthetic urine). During rinsing, the glass frit must be tilted
upside down and rinse fluid is squirted onto the test sample contacting



disc surface is recorded. A periodic cleaning nust be performed if this
tinme .5 mnutes. c. Periodic cleaning 15

Peri odi cal %'8%?gg%ﬁnom toring frit performance, above) the (FEEYSTOR4M are
cl eaned thoroughly to prevent cl oggi ng._ﬁ??ﬁgi ng fluids are distilled water,
acetone, 50% Clorox Bleach[err] in distilled water (to renove bacteri al

gr owm h) and test liquid. Ceaning involves renoving the glass frit

from the hosdace of theagldssifritdisteAftentnsing, thebglass frite fewang flushbd iz

the of ass 1 EREgnd iR with 2R For st e g Hhaly M ol ot b 11 i as

and anount sreinstalied iroits boldegaod dhe frit surface is leveledl. 250 nl distilled water.

2. 100 nm acetone. 3. 2560 mM distilled water. 25 4,
100 M 50:50 Clorox[err]/distilled water solution. 5. 250 m
distilled water. . . . 6. 250 mM test fluid. The

cl eani ng’ pr 8ce glass frit performance is 30

()
wi thin the setﬁ?ésitetr,i aof fluid flow (see abgve) and when no residue is
observabl e on Sy1 Tt sperformaice: eust ke . manitoredinafigr ceachocleBainger f or ned

successf ul | grodederé ahd forsdchdrewlyithstafted glass frit, with'BedPads &it%set up at
PCT/ US98/ 05Q44

e L - 108 -
Cal cul ati on8 &M posntlon. {’Hénk%fﬁﬁﬁt Iéqmg are @Pu[ﬁfj PBt%ﬁl’SJ?E%'eé gﬁ%ﬁﬁ)‘”ﬁ disSnsi st | ng
of the capi sudage (withautcTeflon@ing)O-fing ang theruylinderpiston copbaehs) gr am ai
speci i W SUEt | sor ben
capaci L1 wifie e RELKEL for Iy Muld et o LD £ il fie BfBed
evapor at i ondisessirfagans eorded.c Al periadie gleaningomushbe pesiormed itthis timer y

suction absgghtds £8hAmRuLtes. at 0 cm the capillary absorption efficiency
can_be cal cul ated at the specified. hei ghts. In addition, the initial

effective uptake rate at 200 cmis cal cul at ed.

c. Periodic cleaning

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

20 liquid is introduced into the bottom of the glass frit) with the frit upside down
with the appropriate fluids and amounts in the following order:

1. 250 mi distilled water.
2. 100 ml acetone.
3. 250 m! distilled water.
25 4. 100 mi 50:50 Clorox®/distilled water solution.
5. 250 mi distilled water.
8. 250 mi test fluid.

The cleaning procedure is satisfactory when glass frit performance is

30 within the set criteria of fluid flow (see above) and when no residue is

observable on the glass frit disc surface. If cleaning can not be performed
successfully, the frit must be replaced.



10 Bl ank Correct Uptake

Bl ank Tinme(s)*Sanple Evap. (g / hr) Bl ank Correct Uptake (Q)

Bl ank Upt 2Wwo@gHss79 3600(s / hr) Capi |l ary Suction Alrsavisesnsodapaci ty
(("CSAC") 15 Sampl e Ugt ake(g) Sampl e Tine(s) *
Sanpl e Evap. (g/ hr) 3600s/ hr - 108 - Dry
Wei ght of Sanple (g) Initial Effective Uptake Rate at 200 cm

("1 EUR") | EUR (g/g/hr) = CSAC at 200 cm (g/g) 20

Sample Tinme at 200 cm (s) Reporti ng A m ni num of two

measur enengs,,s, be taken for each sanple and the upt ake aver aged
at each herb%‘ﬁi—ﬁ%owmgﬁl culate Capillary Sorption Absorbent 25 Capacity
(CSAC) for a i nq‘ﬁﬁg | ' r

mat eri al . %ﬁ‘ﬁ’t QSfé'i?szg%%!]B?Egﬁr?gfgggﬁeégﬁvﬁr‘%@ﬁ?a%@ﬁg gél _curlyat ed: .
The Capi | | 8¥§tioso hgighdrincemotice.oandidhghupiakewn sramsatnaaeh ispeciiigs rel eased
go 5 X%héight.! ggrléij:i;ﬁf?ié st 1th8 Sapilldry Suctibn Gbertsnt defpaelty XWhithPisessed i n
pg‘T, Us9| 05ggq¥ged for %o?h the frit uptake and the evaporation lpgg, can be . 1y
Cag}i | :c a_r%/ Ealcnlated, Alswgasé@onlthie@bg;nary %ﬂr&tidn éﬂ%rﬂmﬁt;&:’dpabi&aﬁ Oaps,or bed

y % of its,capacity . a (i . : .expre i,n cm

- The Capi F‘Wear‘iﬁpé‘, t%%ﬁ?%%‘gr%@ﬁlﬁﬂ ;é@? t@é a?ééﬁégr¥ﬁtnﬁ%;is}%[%ﬁ?d( CSAC 2)
5 ex peights: din addition, she fnitial{effective uptake rate ab200netreisicaligylatedpeci al | y

at thelohei ght zero (CSAC 0), and at heights of 35cm 40cm etc

Blank Correct Uptake

. Blank. Time(s)*Sample Evap.(g/ hr) .

Blank Correct Uptake (g) = Blank Uptake(g) -

3600(s/ hr)
Capillary Suction Absorbent Capacity ("CSAC’
15
/
Saple i Sample Tine (s) * Sample Evap. (g hr)_ Conrect Uptaker@)

Dry Weight of Sanple(g)

Initial Effective Uptake Rate at 200 cm (“IEUR")

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

Reporting
A minimum of two measurements should be taken for each sample and the

uptake averaged at each height to calculate Capillary Sorption Absorbent
25 Capacity (CSAC) for a given absorbent member or a given high surface area

material.

With these data, the respective values can be calculated:

- The Capillary Sorption Desorption Height at which the material has released
30 X% of its capacity at 0 cm (i.e. of CSAC 0}, (CSDH x) expressed in cm;



- The Capi IIary Sorption Absorption Efficiency at a certain height z (CSAE
Z) 8ressed in % whichis the ratio of the values for CSAC 0 and
CSAC z. 10wo /45879 |f two materials are conbined (such as tHe/PB&4ei ng
used as acquisition / di stribution_nggerial, and the second being used
as liquid storage material), the CSAC val ue (and hence the respective
CSAE val ue) of the second material can be determ ned for the CSDH x

val ue of the flhesta $6dption Absorption/\Beifht 4% &fich the matenal has absorbed
PCT/ US98/ 05044 ﬁiﬂé@r ﬁlpt P e% d ai ns

1. Absor bent ¥t%t?6et'§§r‘@p@8}%ﬁ 0iang (i.e-0f CIAC Qi GPAR ) ngﬁ,séﬁﬁ REBLon in

liquid comuni cation with said first regl on characterized in that
Desor pt | on "o CREURRY SorStUiP ALSBEhHE: Chpdtiny i el RGN Y oS A DG
regi on Gonpri Sxpressedrin almtmf gHof fluid} / g { of mteaali},@smclailyattthe height zero

fol |l ow ng req ts of 4 lak@ry Sorption Absorption
Capacity at 3 cm (gg?g %t)helghso@grsrfi @%ﬁ‘l e 15 g/ g; and/or 10

(b) a Capillary Sorption Absorption Capacity at 0 cm (CSAC 0) of at |east
15 g/g and.a Qi Ch mﬁrySSbﬁsttdmAt‘)b@@naw@m::@héy@t%nse/rtah Height'x (CSAE 2)

10 2 L5 ofomed by i Ghnd il o R BNEL 0

(|CSAH 50) Wﬁf at least 35 cm 15 ) Absor bent structure according to
1,

7 1 e ) 560 59 o o ST TR S

to cl ai m 1 distributiom matedals andtbersegood being used as liquidnstorage matesial)athe

having _CSAC valué fnd'héméé-tid /réé}fecg% ESAEVRIE) b the $868nd imateriaPEss | 2l

of at | east bent structure
accor di ng tts @etermined f@hmeeﬁﬁDs‘gwaMﬁberﬂ&?}mﬂtena conpri ses
mat eri al havi ng (b) a CSAC 0 of at least 20 g/g and a CSAE 40
of at |east 50% 5. Absor bent structure according to claiml,

wherein said second region 30 conprises material having



(b) a CSAC 0 of at least 25 g/g and a CSAE 40 of at |east 50% 6.
Absor bent structure according to claim1, wherein said second region

conpri ses nseeyagbronavi ng 35 (b) a CSAC 0 of at | east pdpugdspsasnd a
CSAE 40 of at |east 50% WD 99/ 45879

PCT/ US98/ 05044 -110 - : - 111 - 7.
Absor bent structure according to claim1, wherein said second region

conpri ses III al having (b) a CSAC 0 of at least 15 g/g and a
CSAE 40 of al'"@%st 65% 5 8. Absorbent structure according to claim
1, wherein sald second region conprises material having

o d fi st male Ao BetsthRadtecdByfing 2 nef rebidh B Wecont fegfrl i auia
accordi ng to cl asammunicatioriwiths aaid first oegionacharacterized in that saidnfirst segion

material faving comorises mgterfa@hé’vn@%%ﬂull\%h Qbrﬂtﬁﬁﬁhgéélgglgh Jeignt gég?gi)

Absor bent” structure accor I'n sal
conpri ses nat eri$) ohmaraghan %0 cm, and said sgmﬁsvnwomrls@agwtwlwmh

L rl'g‘ggoggfgﬁIﬁt&ﬂéﬁéf@a@?ﬁﬁé@fﬂﬂoﬁh % yRehertger ei n sai d second regi on
12rrp Absor bent r%gﬁeﬁgwagemmp@bs&’éz’@ ?c&ﬁééélcm é:gél‘s&f%sq?qt«%sén

conprises naterial 1&gignand/oeSDH 90 of more than 100 cm and said

3050 1A O Bt S A i 4 oSG o
(b) a CSAC 0 of at 1%ghkt and agCgpiliaty Sention0Abseérption| Efisieney atd0 cm (CSAE
(c) a CSAH 50 of at4d)e(\ﬁ% |e’§§tggb/ %910,13 Absorbent structure according

to claim 12, wherein’said secon onprises materrial
having . (©) g FppillapsRorRiiasy Agsowpélagthhgﬁg 59n‘%5> efJte=capaeity at Olcz,rast
50% absorption height (CSAH 50) of at least 35 cm.
15
2, Absorbent structure according to claim 1, wherein said second region

comprises material having
(@) a CSAC 40 of at least 20 g/.

20 3. Absorbent structure according to claim 1, wherein said second region
comprises material having
(@) a CSAC at the actual CSDH 90 of said first material of at least 15

g/g.

25 4. Absorbent structure according to claim 1, wherein said second region
comprises material having
(b) a CSAC 0 of at least 20 g/g and a CSAE 40 of at least 50%.

5. Absorbent structure according to claim 1, wherein said second region
30 comprises material having
(b) a CSAC 0 of at least 25 g/g and a CSAE 40 of at least 50%.

6. Absorbent structure according to claim 1, wherein said second region
comprises material having
35 (b) a CSAC 0 of at least 35 g/g and a CSAE 40 of at least 50%.

R



14. Absorbent structure according to claim 12, wherein said second region

35 r| ses material having (b) a CSA | east
25 gig and"t% ® of at |east 50% WO 99/ 45879 PersShodhs

PCT/ US98/ 05044 -111 - - 112 - 15.
Absor bent structure according to claim 1&, wherein said second region
conpri ses material having (b) a CSAC 0 of at least 35 g/g and

CSAE 60 of at | eaﬁbs&ﬁ%t structurd @ccordiig abb&aim S, rwikéreire saiRk eeebng region ai m
12, wherein said second conprises material having

(b) a CSAC 0 of aOMRHSES ’I%%]'}aéhQHWQCSAE at the actual CSDH 90 of said

first material of(pytalOSARC 0567%t Iddst 15 g/glahd a C8ABMDoftat ddast6506.e accordi ng
to claim 12, wherein said second region conprises nmateri al '

havi ng (c) a CSAH 50 of at least 45 cm 15 18. Absor bent
struct ure a8cor di Apsorbeat atructife adeerding toatladim ek onbienednyisaid second region

conprises nmateri (c) a CSAH 50 of at least 60 cmtest.
19. Absor bent g{:ru@ﬁuremg}:ecr(')arl&ar\{mgto wherein sai d second regi on

20 conpr {Ryea GRACQ af ah&ﬁﬁsﬁé5 9/9 and a CSAE(@)“@ acippl GG 9o

| east 80 cm 29a|dﬁr§1?ﬁ§lfe?iﬁﬂéf§ttléd§tt55%CO”D“ sing a first region and
a second region in | iquid conmunication with said first region

characterized in that said first 25 regi on conprises nmateri al

havi ng g CSBH 80 Absoibent ishaptutsecaaconding to claim 1, wherEinl said sedone giegion
conprises material whi.ch sati fli eSi af | east one of foll ow ng
requi renents: compnsesma%%gam orption capacity of at least 12 g/g at
35 cmin the caps(m)paiCBAH 50 of at least 45 cmt est; and/ or 30 (b) an
absorption capacity of at least 15 g/g at O cmin the capsorption

test and an absorption efficiency of at least 50 %at 35 cm and/

ro .
(c) a Capilf@ry SAbgothent Avucture; ascordingnto glaimol.owbergin Saj [§$8P98 2019 cm
absor pt yon hei ght cgfaAkboMatéfialHavirgpst 35 cmin the capsorption
(c) a CSAH 50 of at least 60 cm.

1. Absorbent structure according to claim 1, wherein said second region
comprises materia! having
20 (c) a CSAH 50 of at least 80 cm.

12. Absorbent structure according to ciaim 1, wherein said first region
comprises material having a CSDH 90 of more than 100 cm and said
second region comprises material which satisfies at least one of following

25 requirements:
(a) a CSAC 100 of at least 5 g/g;
(b) a CSAC 0 of at least 15 g/g and CSAE 100 of at least 25 %;
(c) a CSAH 50 of at least 35 cm.

30 13. Absorbent structure according to claim 12, wherein said second region
comprises material having '
(b) a CSAC 0 of at least 20 g/g and CSAE 60 of at least 50%.

14. Absorbent structure according to claim 12, wherein said second region

35 comprises material having
(b) a CSAC 0 of at least 25 g/g and CSAE 60 of at least 50%.

AR



test. 35 21. Absorbent structure according to claim 20, wherein said

second regi on conpri ses material having WO 99/ 45879
PCT/ US98/ 0504 499/45879 - 113 pcT/US98/05044

(a) a CSAH 35 of at least 18 g/g. 22. Absor bent structure according
to claim20, wherein said second region 112- conprises materi al
having s (a) a CSAH 35 of at least 21 g/g. 23. Absor bent
structure according to claim20, wherein said second region

conprises material having (a) a CSAH 35 of at least 30 g/g. 10

24. Absor hhgnt SAbsv@rbehEsﬁcaor@I iaggotding karichaim012,wivherdin satd desendmdgioagi on -

conpri ses materi al (a) a CSAH at the actual CSDH 80 of
said first materi ﬁ?mB'f\{s?ﬁC,mPEeJLaJ hfglng 15 25.

Absor bent struct u(® aC&SAQIDmf atdﬁeastaSrg/g(andvﬁSAEiﬁosﬁatileaatﬁﬁ% regi on

conpri ses mat eri al havi ng (b) a CSAC 0 of at least 20 g/g and a
CSAE 35 of at least 50 % 20 . 26. Absor bent structure according to claim
20, wherei n16ai d Absebent stjucture according to claimpi 2. swhergin &aid sesa rrgglon

(b) a CSAC 0 of agq héﬁ%s@étéﬂé?hﬁ Ufhg? CSAE 35 of at least 50 %
Absor bent structure

conprises materiafb )ha\%%c%co q‘at(l)e 5 Qé ar@“@@@' @t%\ﬁl %ﬁtusleégg%ﬁgg?ﬁaénd a

CSAE 35 of at | east firdt faterial of atfbast 50%sor bent structure according to
claim 20, wherein.said second region - .conprises material having
30 10 (b) a CSAC 0 of at least 15 g/g and a CSAE 35 of at |east 60 %
29. Absor Bgnt sAblomentestmcmrehamgotdmgItaldauamz\/\mleeem said secondrégiongi on

conprises nmateri aé P‘ é material havin (b) a CSAC 0 of at least 15 g/g and a
CSAE 35 of at |eaS? gﬁ % 9 '
- (c) a CSAH 50 of at least 45 cm. '

15 18, Absorbent structure according to claim 12, wherein said second region
comprises material having
(c) a CSAH 50 of at least 60 cm test.

19, Absorbent structure according to claim 12, wherein said second region
20 comprises material having
(c) a CSAH 50 of at least 80 cm.

20. Absorbent structure comprising a first region and a second region in
liquid communication with said first region characterized in that said first
25 region comprises material having a CSDH 80 of more than 35cm and
said second region comprises material which satisfies at least one of
following requirements:
(a) an absorption capacity of at least 12 g/g at 35 cm in the capsorption
test; and/or
30 (b) an absorption capacity of at least 15 g/g at 0 cm in the capsorption
test and an absorption efficiency of at least 50 % at 35 cm; and/or
(c) a Capillary Sorption Absorption height at 50 % of its capacity at 0 cm
absorption height (CSAH 50) of at Jeast 35 cm in the capsorption
test.
35 .
21. Absorbent structure according to claim 20, wherein said second region
comprises material having

T




35 30. Absorbent structure according to claim?20, wherein said
second regi on - conprises material having WO 99/ 45879
PCT/ US98/ 05299745879 . - 114- PCT/US98/05044
(b) a CSAC 0 of at least 15 g/g and a CSAFIsglt t he actual CSDH 80 of

said first material of at |least 50 % B 1. Absor bent structure
according to claim20, wherein said second region 5 conpri ses

mat eri al havi ng of at least 45 cm 32.
Absor bent structur(g)a%ggrA | ﬁéq}tfgﬁcﬁgg?ms%' wherein said second region

conprises material having 10 (c) a CSAH 50 of at least 60 cm

33. Absor bpnt st ' : - , - - ~qi on
conprises nateri alA!ﬁﬁt{/r%ﬁﬁt SHES0R a%éﬂzrg %a@éag@HZ%%&ngiégg gléiedejlssté ewgen{?ﬁ% .

34.  Absorbent st$UBPURSS MatSiAhAYNGo claim 1, wherein said first region

conprises materi al(ayaycmwsssatta@astfzngfge than 60 cm and sai d
second region conprises material which satisfies at | east one of foll ow ng

requi renents 20 (a) a CSAC 60 of at least 11 g/g; (b) a
CSAC 0 of at23.eastABiforhént stuctG®ARCESIdirfg & claims20,50herein said second (egioh
CSAH 50 of at leaséorﬁédéﬂ?ma fial hg\ﬁng Absorbent structure according to
claim 34, wherein sal secon%? regronv25 conpri ses material having
(a) a CSAC at the (@ta&iSAtEBhIofat lerast30®@/@i rst material of at least 11

o/ g; 10 36. Absorbent structure according to claim 34, wherein said
second region, 30 conpri ses terial having . . (b) a CSAC
0 of at Ieas£4-20 Peserhants Ereaacmn%mg tQ glaimse0.owherein saigy .secomz;g%mgent
structure accor di ngbrhprisdsangtedial hatiagei n sai d second region

conpri ses mat et | Al A% the actudESBH B0 G sl bt miESHarSt & Radls®
o/g.
15
25, Absorbent structure according to claim 20, wherein said second region
comprises material having
(b) a CSAC 0 of at least 20 g/g and a CSAE 35 of at least 50 %.

20 26. Absorbent structure according to claim 20, wherein said second region
comprises material having
(b) a CSAC 0 of at least 25 g/g and a CSAE 35 of at least 50 %.

27. Absorbent structure according to claim 20, wherein said second region
25 comprises material having
(b) a CSAC 0 of at least 35 g/g and a CSAE 35 of at least 50 %.

- 28. Absorbent structure according to claim 20, wherein said second region
comprises material having
30 (b) a CSAC 0 of atleast 15 g/g and a CSAE 35 of at least 60 %.

29. Absorbent structure according to claim 20, wherein said second region
comprises material having
(b) a CSAC 0 of at least 15 g/g and a CSAE 35 of at least 85 %.
35
- 30. Absorbent structure according to claim 20, wherein said second region
comprises material having

A




WD 99/ 45879

PCT/ US98/ 05044 -115 - 38.
Absor bent s{iguelsegs according to claim 34, wherein said sec §3JoSg4a
conprises material having (b) a CSAC 0 of at least 35 g/g and
a CSAE 60 of at least 50 % 5 39. Abidr-bent structure according to
claim 34, wherein said second regi on conpri ses material having
(b) a CSAC 0 of at least 15 g and a CSAE at the actual CSDH 80 of at

| east 50 % 10 4b) aCﬁMbBu@fmt |§§$fu?:5@lgaaadcﬁ)ﬁﬁﬂ’@atdh%lagtualﬁﬁDMan
sai d second region said first matené%%'tléd%%ﬂ%e“ al having (c)
a CSAH 50 of at | east cm . Absorbent structure according to
claim 34, wherein said second regi on 15 - conprises material having

(c) a CSAH 3} of @bdoptsent Sthuctime accordm@2to claith 20, hesreht éaidtwdbndcféyéh ng
to claim_34, wherein said secan conprises materi al

havi ng 26 CO%HS&S&%tﬁnggh%\flﬂ%t | east 80 cm 43. Absor bent
structure accor di fg) taoC8Ah 50 of at least 45 ensai d first region

conprises material having a CSDH 80 of nore than 90 cm and said

second region conprises material which satisfies at |east one of follow ng
25 32qui Ahsenbent structure accorging to ciaint 200 wiiergin saidsse®@nd ggion

(b) a CSAC 0 of atg AE 90 of at |east 20%
tohf‘p?%b Jrﬁ t@’nﬁlﬁﬁ\g &S

(c) a CSAH 50 of a Absor bent structure according;
to ¢l ai M43, wher dfh asﬁ%&"%@%@ﬁﬁﬂ“—‘éﬁt@“"”‘ conprises material
havi ng (a) a CSAC at the act ual CSDH 80 of said first materi al
of at |east 5 t structure accordi ng
Co <l a m 45 hner A5ty Sl pighrhd to oo 0 Sherk HEULEGaR Rglor
having - comprises material having -

(c) a CSAH 50 of at least 80 cm.
15 .

34. Absorbent structure according to claim 1, wherein said first region
comprises material having a CSDH 80 of more than 60 cm and said
second region comprises material which satisfies at least one of following
requirements

20 (a) a CSAC 60 of at least 11 g/g; _
(b) a CSAC 0 of at least 15 g/g and CSAE 60 of at least 50%,
(c) a CSAH 50 of at least 35 cm.

- 35, Absorbent structure according to claim 34, wherein said second region
25 comprises material having
(a) a CSAC at the actual CSDH 80 of said first materia! of at least 11

9/g;

36. Absorbent structure according to claim 34, wherein said second region
30 comprises material having
(b) a CSAC 0 of at least 20 g/g and a CSAE 60 of at least 50 %.

37. Absorbent structure according to claim 34, wherein said second region
comprises material having
35 (b) a CSAC 0 of at least 25 g/g and a CSAE 60 of at least 50 %.

I
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WD 99/ 45879

PCTI US98/ 0 - 116-

(b) a CSACE‘gég?MSaSPI east 20 g/ g and CSAE 90 of at | east 200,F CT/USI8/G3944
Absorbent structure according to claim43,1gverein said second region
conprises material having 5 (b) a CSAC 0 of at least 25 g/g and
CSAE 90 of at |east 20% 47. Absor bent structure according to claim
43, wherei n i d SHhsareentgfrugture according to claimrd4 eshereiresaid séeorid gegion

(b) a CSAC 0 of atcdnﬁ’ﬁfﬁe iﬁa&/rﬁl g@ﬂggAE 90 of at least 20% 10 48.

Absor bent structurg ac rs 1ng. to m 43, wherein said second region
conpri ses nateri al(bhaﬂ/&%@CO‘:’fat least 35 @iy apd @REAE 89 ofiat least 5096 g/ g and
CSAE at the actual CSDH 80 of said first material of at

| east 20%

sai d second Ygi orAéS%rbentAsqa?&B'%gtﬁ%‘?‘;ré@t ﬁ;g@?rﬁ%%%n rﬁij‘o said"second r éggr; eian
CSAH 50 of at | eadordgrisesimatafial bdving Absorbent structure according to

ai m 43, wher ei i ; . ; havi
(0) & con'50 o BT IEGSRCEHY AR 15 gig and o pa B ineC St AT GEDH Bo st ng

to claim43, wherein leasgtd0s¥%cond regi on 25 conpri ses materi al

havi ng (c) a CSAH 50 of at least 80 cm 52. An

absorbent structure according to any of the Preceding cl aims, wherein
cla

sai d firldt rdyi on AhsasPentestrydiviguaceardiag to claiio 34, whegein saithsedons region

structure accor di gnigtisesghaiendl haliggei n said first region

conprises fibrous teLl rysin hem cal ly stiffened cell ul ose.

54.  An absorbent(ggtaré%\ggggegééﬁﬁﬁgpﬁ‘-cl aim 52, wherein said first

regi on 35 conprises fibrous material conpri s.i ng synthetic fibers.

‘FQQT? 3(832%204414 Absorbent structure according to claim 34, wherein said second region
15 comprises material having

(c) a CSAH 50 of at least 60 cm.

42, Absorbent structure according to claim 34, wherein said second region
comprises material having
20 {c) a CSAH 50 of at least 80 cm.

43, Absorbent structure according to claim 1, wherein said first region
comprises material having a CSDH 80 of more than 90 cm and said
second region comprises material which satisfies at least one of following

25 requirements
(a) a CSAC 90 of at least 8.5 g/g;
(b) a CSAC 0 of at least 15 g/g and CSAE 90 of at least 20%;
(c} a CSAH 50 of at least 45 cm.

30 44, Absorbent structure according to claim 43, wherein said second region
- comprises material having
(a) a CSAC at the actual CSDH 80 of said first material of at least 8.5

o/g;

35 45. - Absorbent structure according to claim 43, wherein said second region
comprises material having

I




- 117- 55. An absorbent structure according to claimb52,. wherein
said first region conprises fibrous web which has been

mechani cal Wp wrsgPed after web formati on. 5 PCIRUSIS/08034
absorbent structure according to any of ttée precedi ng cl ai ns, wherein

said first region conprises foam mat eri~al 16 - 57. An absor bent
structure according to claimb56, wherein said foam materi al S
a polynmeric foamgatepreal . I e according
to claimb57, \/\her(g?naeg;??‘g %é??%t'?ralstcég o/g aﬁa éé)'&efgggérﬁartrgééeér{iggdmi s derived
fromhigh internal phase water-in-oil enulsions. 59. An absor bent '
structure aggor di MikdrberMtrfityleNceUrRfCto dlafth U3whelBR 8hid d8cond regiotai d
second region conprises a high surface area material. 60. A :
absor bent struct pRseSMateHal Bavingi m 59, wherein said high surface

area matseri al conpyi:FESAD 6okt lRREE25 g/ anf CSAEAD siearB0%! ruct ure
according to claim®60, wherein said mcrofibers have a surface
area of at |east about 2 nierr]/g. 62. An absorbent structure

accor di ng t4v.cl ai Absdibentstnesturesacebriinghtes okaimo4s, wherein said secorgbregidrer i al

s an open celle L Ld 25 63. An absorbent structure
according to cl ﬁé@%#fgﬁﬁ{@%{qﬁgopen cel |l ed hydr ophilic .
foamis a pol yner(b} & 68N of atlgast 35ng/g AndICSAE S0refiatleast20%.
water-if-oil emulsion (HPE). 30 64. An absorbent structure aceordi ng
to claim63, wherein said H PE foam . has a,capj |l ary suction
specific sft8-ace Absatbertinicturgr aggorgingsto glajm 43, wherein gaid seqgnd,ragiement
structure accor didgiinprises! raateriaPhavihgrei n sai d H PE foam has a
capillary suctio peaifiitsurface e of, fJroma 5 .
1970 to about 20 IGCSAC B at K58 75 g b5 COAE B 114 38hiEN REDH 80°of said

first material of at least 20%.

15
49, Absorbent structure according to claim 43, wherein said second region
comprises material having
(c) a CSAH 50 of at least 45 cm.
20 50. Absorbent structure according to claim 43, wherein said second region
comprises material having '
(c) a CSAH 50 of at least 60 cm.
51. Absorbent structure according to claim 43, wherein said second region
25 comprises material having
(c) a CSAH 50 of at least 80 cm.
52. An absorbent structure according to any of the preceding claims, wherein
said first region comprise fibrous material.
30
53. An absorbent structure according to claim 52, wherein said first region
" comprises fibrous material comprising chemically stiffened celiulose.
54. An absorbent structure according to claim 52, wherein said first region

35 comprises fibrous material comprising synthetic fibers.

_—
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PCTJUS98/ 05044 - 118- 66.
An absor benW&¥¥4§8%ur e according to claim 63, wherein sai d HPEHUSHA44
has a capillary suction specific surface a (CSSSA) of from about 4
n2/g to about 17 n2/g. 5 67. An absorbent structure according to any
of clains 62 to 66, wherein said open cell ed hydrophilic foam

[ 1 f
IGS tcg 62p3m§e| ) %% Ifa%sorbé?ﬂ s%ﬁﬁﬁur%:?e%o?gfepcfo”élﬁ ng‘%oﬁoﬂ? r#Qai@nﬁ'rSP r?ﬁlbﬁ' s

r
particul ate form oimprises flrous wab MWRIghhas been JE?‘ED%"%&!WOV%R’CRQ afterawebof
clains 62 to 68, whgnaiith.sai d open cell ed hydrophilic foam has
an expansi on pressure of about 50 kil o- Pascal (kPA) or |ess.
15 70. An absorbent structure according to any of clains 62 to 68,

wher ei n sai dB6. An absorb@néetmeﬂuredccmdmom anscoifthemréeadmg cialmnWherem
pressure of from 40 kPa. 71

absorbent structure accor%‘cr"nn ctompnseSYfPEﬁh preéedl ng cl ai ns, vvhere 20

sai d second region conprises hydr ogel formng material s. An

absorbent stgzct urgy %Q&'Hé'nf‘gtrb@t +§b€6r33r§q Y éﬁv BgS hQré?ﬁ/ %%Bq’?g{rhmatenal

form ng material is pr I.n at tota wel g e second
regi on. 25 73sap &B‘é@?%d’f‘aﬁnﬁ bcture accordl ng to claim 71, wherein
sai d hydjgogel formng material is present in not nore than 75 %

by tot al t of,th able,'
absor bent ar%]cl esA%@ﬁﬁPrté?rﬁgStHfth@a?Fc@% g%c??%@ngs’ wherein sala Ym@f'ﬁre
according.to any dbatrhmateriat esidedved fromehigh internal phase Wat@einadil emalsionis)ent
articles according to claim 74, whereby said absor bent
structure corrgprl ses at |east two of said. second crmet%i ons, which 35

are not in d%.ect Avabserbent stuciursaceording to any egracailiog clairns, wherein

PCTI US98/505044  gsaid second region comprises a high surface aréa'haterial,

60. An absorbent structure according to claim 59, wherein said high surface
area materijal comprises microﬁbers._

20 61, An absorbent structure according to claim 60, wherein said microfibers
have a surface area of at least about 2 m?/g.

62. An absorbent structure according to claim 59, wherein said high surface
area material is an open celied hydrophilic foam.
25
63. An absorbent structure according to claim 62, wherein said open celled
hydrophilic foam is a polymeric foam derived from a high internal phase
water-in-oil emulsion (HIPE).

30 64, An absorbent structure according to claim 63, wherein said HIPE foam
has a capillary suction specific surface area (CSSSA) of at ieast 3 m2/g.

65. An absorbent structure according to claim 63, wherein said HIPE foam
) has a capillary suction specific surface area (CSSSA) of from about 3
35 m2/g to about 20 m2/g.

AT



76. Di sposabl e absorbent articles according to claim75, whereby said
at | east two second regions are positioned |ongitudinally spaced
away from woo9s4s5879 each ot her and are separated by at | eastper/psysioseds t he
crotch region, as - defined herein. 77. Di sposabl e absor bent
article according to any of the precedin§!®tains for bei ng used as
baby diaper, adult incontinence article, fem nine hygiene article,
training pagg andAthe?bslo'rli)(eeht structure according to claim 63, wherein said HIPE foam

has a capillary suction specific surface area (CSSSA) of from about 4

m2/g to about 17 m2/g.

5 67. An absorbent structure according to any of claims 62 to 66, wherein said
open celled hydrophilic foam is collapsed.

68. An absorbent structure according to any of claims 62 to 66, wherein said
open celled hydrophilic foam is in particulate form.
10 | ;
69. An absorbent structure according to any of claims 62 to 68, wherein said
open celled hydrophilic foam has an expansion pressure of about 50 kilo-
Pascal (kPA) or less.
15 70. An absorbent structure according to any of claims 62 to 68, wherein said
open celled hydrophilic foam has an expansion pressure of from between
7 to about 40 kPa.

71. An absorbent structure according to any of the preceding claims, where _
20 said second region comprises hydrogel forming materials.

72. An absorbent structure according to claim 71, wherein said hydrogel
forming material is present in at least 15 % by total weight of the second
region.

73. An absorbent structure according to claim 71, wherein said hydrogel
forming material is present in not more than 75 % by total weight of the
second region.

30 74, Disposable absorbent articles comprising at least one absorbent
structure according to any of the preceding claims.

75. Disposable absorbent articles according to claim 74, whereby said
absorbent structure comprises at least two of said second regions, which
35 are not in direct contact with each other.

g
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76. - Disposable absorbent articles according to claim 75, whereby said at
least two second regions are positioned longitudinally spaced away from
each other and are separated by at least a part of the crotch region, as
defined herein.

77. Disposable absorbent article according to any of the preceding claims for
being used as baby diaper, adult incontinence article, feminine hygiene
article, training pant and the like.
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