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the use of such absorbent polymers (hereafter "hydrogel-forming absorbent polymers") in

absorbent articles. Indeed, the development of thinner diapers has been the direct consequence

of thinner absorbent cores that take advantage of the absility of these hiydrogel-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 (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, compact, nonbulky diapers. _

T'hese; hydrogel-forming absorbent polymers are often made by initially polymerizing
unsaturated carboxylic acids or derivatives thereof. such as acrylic acid, alkali metal (e.g.,
sodium and/or potassium) or ammonium salts of acrylic acid , alky! acrylates, and the like.
These polymers are rendered water-insoluble. yet -wa(e'r-swellable,. by slightly cross-linking the
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These hydroge]-formmg polymers are typically lightly-crosslinked polyelectrolytes that
swell in aqueous electrolyte solutions pﬂmanly_ as a result of an osmotic driving force. The
osmotic driving force for hydrogel-forming polymer swelling . results primarily from
polyelectrolyte counterions that are dissociated from the polyelectrolyte but are kept inside the
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- . anions and cations from solution onto their respective resins, resulting in a reduction in solution
electrolyte concentration. Generally, mixed-bed resins contain approximately equal equivalents
of anion-exchange and cation-exchange functional groups. Particles of anion and cation resins
are desirably intimately mixed and/or have high surface areas in order to shorten diffusion
distances and ‘increase ion-exchange rates. - . |

Ion-exchange resins have been used to increase the absorbent capacity of absorbent
-articles containing hydrogel-forming polymers. See, for example, U.S. Patent No. 4,818,598
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The degree to which a mixed-bed ion-exchange hydrogel—forming polymer system can

potentially reduce glectrolyte concentration depends on (i) the meq/g ion-exchange capacity of
the anionic znd Eatio_nic hydrogel-forming polymers: (ii) the pKa and pKb (and thus the extent

of reaction) of the aﬁionic and cationic hydrogel-forming polymers; (iii) meg/l of electrolyte in

the aqueous solution; and (iv) the l/g ratio of -aqueous electrolyte solution to ion-exchange .
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Another characteristic of these hydrogel-forming absorbent polymers that has been

looked at is the level of extractables present in the polymer itself. See U.S. Patent 4,654,039
(Brandt et al), issued March 31, 1987 (reissued April 19, 1988 as U.S. Reissue Patent 32,649).

. Many of these hydrogel-forming absorbent polymers contain significant levels of extractable
polymer material. This extractable polymer material can be leached oﬁt from the resultant
hydrogel by body fluids (e.g., urine) durihg'the' time period such body fluids remain in contact
with the hydroggl-forming absorbent polymer. Itis believed such polymer material extracted by
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capacity is a critically important property for a hydrogel-forming polymer when it is used at
high concentrations in an absorbent structure. _

Although maximizing the concentration of mixed-bed ion-exchange hydrogel-forming-
polymers an absorbent structure increases the osmotic driving force for swelling, this increase in
osmotic driving force has heretofore not resulted in the .anticip'ated improvement in absorbency
performance in terms of PUP capacity. It is believed that the perfoﬁnance deficiency at high
concentration of current mixed-bed ion-exchange hydrogel-forming polymers results at least in-

part from the constituent polymers in the mixed-bed system and their mixture not being = -
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It has been found that the PHL value of the hydrogel-forming absorbent polymer does
not have to approach that of an air-laid web of wood pulp fibers in order to obtain substantial
performance benefits when these absorbent polymers are present at high concentrations. These
benefits inchide (1). increased void volume in the resultant hydrogel layer for acquiring and.

: dxstnb_utmg fluid; and (2) increased total quantity of fluid absorbed by the absorbent polymer

under demand wettability/gravimetric absorbency conditions (i.e., for the stofage of fluid).
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L hg abi : I ]E Ye Oéfirel ﬁlbtbu‘ﬁk{) T giedir SaﬁﬁeF lof;mdi?dctfvit? (Bltd)ﬁbalueﬁ VERQ MBasures the ability of
roge orm.n sor be r.anspor ,
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exhi bit ans@blenvigidrogelboforming wbsdtit polyin@f e trinsporf body Heids.g . Typiceldy, cinrait-laid i t
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‘Sgrymgr g . %{a‘ 'of ngﬂg%bﬁxggée gyh&lruggre ﬁ%%%?o‘ﬁ%@}’%ﬁ%@kbx@{ §?é‘9alu B‘P?%%ger S -

terms of xHFEcmAsasiz rwerd: , i Weplg be highly desirablectarhg abls tn;m hysisegel-Gasmen

per meabi | i BUsoFHeﬂpﬁHl)%&§ thiaf mbieScloselSFappbatiiish dislafd whiLaSWoE B in RERY Bﬂ
cnerr] segf:(g' Anot hey factor that has, t.o |%e considered in gffrder

to take fuPFead(diimge-iomingeclyBiend) qeymed iihaye druitablel Rergeabfiy BFPERES it he
hydr ogel IsyerVaIueisrmlkaitrabmtBh:el:Oe7 sechpent polynmers is the wet integrity

of Uhe reai on Olakiidl Al i bISo B3GAENL HEREL, RERICATRELASARERSony

pol ymers.  For ormn sor YIer s
porosity ased memtmsopemes pE theihygdrogeidayer 1f¢med fiiom thesgi abps(rhgnt mlymwh the

pol ymers ang: Ridgsig b e YgidoatedBhs inthe€dbdotbent R¥mbEORst coﬁﬁ»}xsé ﬂfe?&%dl&ﬁiers' S
or regions in the absorbent nmenber, havin

t that _th

ggﬁgent rgt Fsahe:@rroea%bﬁm@aab%?w RRjymeis dvias relpiyely high n%m%tyswf%% Yalyes, it it
|Rt egri Ity itBpcitatit tiat thefdgioa(s) ¥n wmeh poBfftrsDire PREdnE avel god v&‘eﬂ@xhegrhﬁt yhgoodt

sica cont i nui J e .ca ortin
It o Wah Pt e, Gt FEeipR o6 Pemers i o, B GREFRL AFp & e F i, "0
hydr ogel  ftoncemchtiop ofh)simgel-fongmgrabsdnhenppcdsraadtavofufﬁad;t ifitegritgén a drynpmxally

b
substanti ale aﬂaxawate% L siith el Sowg:émommﬁa&m Sogg Pab“ﬂ?tlcf@%ﬁ?re

condi ti.ons. r|n nor nal use, nt cores’in
typically mmns Puid drte |ae¢1§|rotmhcpoms@pbmﬁrstmekt@@s/@?ﬂ%?? iof thei hydeogsli t v

and * di r eciférmidd ui&ﬁ&@elﬁ@ﬁll tﬁélg}esai&el of Bo&y NS .sfmcémsstanﬂsmwd@mlptéacdmameu n
the crotch are st.r.et t Wi sting. forces erson q)? he
Hbsor bent  £14mAen Sybiraie o Bl B5e doRtiicns. ntaog AT Ris: ASSpRSRIORS it BGPIEY | <
i nadequat e articles Sape ttmieaullp nabjeeted! to aemsicnabland asrsiosal Clorcep atfevirying ligtensitysanda
direction. These tensional and torsional forces include bunching in the crotch area, stretching

and twisting forces as the person wearing the absorbent article walks, squats, bends, and the like.
If wet integrity is inadequate, these tensional and torsional forces can potentiaily cause a
substantial alteration and/or disruption in the phyical conti'nuify of the hydrogel such that its
capability of acquiring and transporting fluids into and through the contiguous voids and
capillaries is degraded, e.g., the hydrogel layer can be partially separated, fully separated, have
gaps introduced, havé areas that are signiﬁéamly thinned. and/or broken up into a plurality of



substantial alteration and/or disruption in the physical continuity of the’
hydrogel such that its capability of acquiring and transporting fluids

i nto-and wressghust he cont i guous 'voi ds and capillaries is REHEREH2. g,

t he "hydrogel | ayer can be partially separated, fully separated, have gaps
introduced, have areas that are significently thinned. and/or broken up
into a plurality of W) 98/ 37149
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si gni fi cantigyifsaly! ﬁﬁaneeg@@mn& Maﬂ&tﬂfu%duﬂﬂnﬁrﬁh’nm & EBrﬂEl@t@lg{oﬁegate any
conpl etely negate any advantageous porosity and perneabil it

conduct i vi B§VaBiageRys Fepsity, and parmsshibitydlow cqadiistivly peapetsiepQhth ep%f‘??ﬁ?"fmm"g
Accordl ngl !bsokﬁent/ygﬂl}rﬁlerbef desi r abl eI to be able ][O p][ ovi de g1xed bed d
- h r orm rs Gga of absotbi an in rease
eagnte?(tcyaggean %F‘?{ 'yed't ?VBVlggb«fpge%gﬁﬁttPgtﬁp%gﬁg? PR aﬁ‘gﬁFB@?dﬂ TENHIEET ons
inar easohyd:-bgl-p‘mﬁxmjpmifmerb rmpabbl aftabs@bing aa mcrczsafq:)quaamlyeafrmmrmeelenfrolyiee
consti tuent L‘é(%;%g?ér Pﬁg ?ptﬂg é’dﬂg{ﬁ%ﬂ? 98D rbdo aDl%' Eerg)%%f AUl ?Qan fPJ

It woul d als°l esira pr ovi | on- exc
hydr ogel - compnrahlmglqsmtey@ﬁeﬁs ceeaymnehrﬁromﬁmbngngplmmr epeh oAby mym@ﬁzedn
urine el ecigfplyte w%glwalw Be usgﬂ%me to %UP-u?ebeog(;{gg.up Phifdanitiat lbﬁ-@§cHangahydrogel-

" reasonabl-e period uld al so Irable to provid
absor bent &rming pplwaers amaalerﬂf ﬁasoabtns gHarge AvapHbDY %ftqndwnsfele&trﬁhyssewl%ea ‘under

i on- exchangePhysbrps condm&er.ﬁh ﬁ&s&fﬂb}ﬂ’ﬁéﬁo@ apmbé gt Wbuld RO LI ldeﬂraal& tb aﬁfvwas ed
0 ut |

t1t f t
R ens o Bretsal Fsfuts <piling atae Suthus g At bEl fsertpaee ffosehe
const i t uenforiwiry pajgherf capable gf posorhing an iressabedi quastitgiof aneuh\eallectreljrtef soiution | t

woul d al so e : ' .

o sqal - b PUPSERE AR A o e b 0 0l i

DI SCJ_OSUREO’C}heWEtmemgN-fommg polymemheacb irethein neytyaliess: foums. rle wanldalsodbe

~ absor bent H?s‘riﬁﬁlb@é frodiae adliraacRa %n-éﬁﬁh%%y&%‘ég‘él%ndm‘% pdifiRerdAvhE hPNEFC £k
body f|UId r as urine. In one aspect, the invention relates to-a

m xture of UShi ¢ i on- exchange hydrogel -formi ng pol yners and ani onic-

i on- exchange hydrogel form n&m%ﬁ SEM& herein as a m xed- bed

I on- exchange hydrogel~-formnin .pw. - erein the mxture.
B b e s I8 TR RRRRR Ao AP BEHRE ¥ Brsflo PRt 198
conpar abl o therromiamenti bofefldrech asiive. dmousrHspech the iveantiomfeiates to a mixture of
hydr ogel - f@&tﬁn&&oﬂ@k&ﬁ&ﬁgesh dﬁ%@lbfohﬁ‘iné ﬁ?ner{'ﬁﬂ'dtahﬁ;hiczﬁﬁ-&&ﬁﬁg% hyBRgel-RMaRE! O

al so rel ates to absorbent “nenbers east one regi on__conpri si fig
such m xedPoi¥@esso frefermed aiog Bemifd 2% g | mf 'Il?F‘hgw?)'S’F page bydrperliferming nolymer

ﬁogcent Ir a}g céripddftiohy Wheraia @he mixturé edﬁlﬁa%crsued/wsghénce loP B GvirehslétirBlyte solution
ydroge or

not.her ap e.invention relates

0 o e S HUSE sk BhA sendinns dn AP oo o iste, CHRSSI P SRR o
-Per f or manc evixmmeof hecemstiteent Mﬁxmaphcaﬁopnwhjdme&forﬁ% polymem,s each in their
~neutralized forms. The invention also relates to absorbent members having at least one region

comprising such mixed-bed ion-exchange hydrogel-forming polymer compositions at a
- concentration of from about 60 to 100%, by weight, jon-exchange hydrogel—fbnning polymer.
In another aspect, the invention relates to a mixed-bed ion-exchange hydrogel-forming
polymer composition having a Performance under Pressure (PUP) capacity value at 225 minutes
- of at least about 25 g/g under a confining pressure of 0.7 psi (5 kPa). The invention further
relates to absorbent members having at least one region comprising such mixed-bed ion-
exchange hydrogel-forming polymer compositions at a concentration of from about 60 to 100%,
by weight, xon-exchange hydrogel-forming polymer.

"BRIEF DESCRIPTI ON OF THE DRAWINGS



of at |east about 25 g/g under a confining pressure of 0.7 psi (5 kPa). The
i nvention further relates to absorbent nenbers having at |east one region
conpri si ngWORBR7M%ed- bed .i on- exchange hydrogel -forni ng pot yHEP?82517. -
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Figure 1 is a crBigaresieitd orosd-seviichal OlewadT ADRAREMBERTarfidlé sKdvnd B \Wbstbedf core
absor bent core ing%:trﬂgdi g‘g_‘titv% & he present invention. Figure 2 is a
Cross-secti oﬁafi Tew 8fgh "R5%Phent article showi ng anot her absorbent core
accordi ng to theFigure@dna ciossrsentionahview of an absorbénitgrticte showinganetharabsdbent tarpal
vi ew of an a%@&ﬂﬁ:g%‘fheﬁl:ets&ﬁlirﬁ/e Wi ng anot her absorbent core according to
the present 1 nvention. _Figure 4 is a cross-sectional view of an
absorbent arti c|Egwrdvs merosmesctanal view of sneabisorbent artickacshowing agother absebeme esrent

I nventi on. acco,dingtotﬁg?&g&,tﬁwgﬁi&_ cross-sectional view of an absorbent
article showing an-altfernative,K absorbent core to that shown in Figure 4.

Figure 6 is a crigg¥eddts eropmatectionaliyigyy obsn abserbent eriicleshoving anethenabsagbeahcurtier
al ternat i veaccting tdhe pres@it evestionhat shown in Figures 4 and 5.

Figure 7 represents schematic view of an apparatus for asuring the -
Saline Flow  CorfdBEi Vit ¢ Fescsoupnl ey of g Ah5ipeshericl shHge 9o shemmsve
pol yners,. absorbent cdre tpthat sBowe prEBigwatts an enl arged sectional view of the

pi ston/cylinder ¢ WO 3 e 7 .. Fhgure 9 represents a
pl an vi ew of t heﬁ%%ﬁ%ﬂ)éo \kllgg_ctli)??glt"gﬁ'g E’gé apsorornt Fi%'CBi SQ%WFWP{E'WS@FE’“““W :
assenbl y siHrbgibentcqre tathat sBown in Figures &4ngif. e 10 represents a schematic view

of an apparat.us Figire Teiapiétdnila sRmBES (R0 B \GCapdRdals fE{ g%a:sgﬁq%ﬁ@@ling %ﬂf‘v&i ty

of the hydr | - for apsor bent . pol yners. represents an
enl ar ged se(g"?‘ﬁ‘ﬂﬁln'éﬂty&@/VBECPF{@WBY@P&ﬁ‘er’W‘?&ﬂ!’é‘P’bﬁgﬁem‘*?-shovvn in Figure 10.
Figure 12 repr esRigirs 8aepesehts an ahlangedicidnal Fiewif SeQiidsn/tylinaa asAmb 8 Yhown {5 €d
to neasure g geporosity of the hydrogel -form ng absorbent polyners.

Figure 13 represents a plan view of the bottom of the piston head fromthe
pi st on/ cyl i nder FigureRidpyeseitoaplan nieW afuliecbottBm of the piston head from the piston/cylinder

DETAI LED Dﬁggﬁbf}’,g,'@h Q:FIEHE gl NVENTI ON A Definitions
- Figure 10 represents a schematic view of an apparatus for measuring the Performance

Under Pressure (PUP) capacity of the hydfogel-forming absorbent polymers.

Figure 11 represents an enlarged sectional view of the piston/cylinder assembly shown
in Figure 10.

_ Figure 12 represents-a sectional view of the piston/cylinder assembly used to measure .

the porosity of the hydrogel-forming absorbent polymers. | :

Figure 13 represents a plan view of the bottom of ‘the piston head from the
piston/cylinder assembly shown in Figure 12.

DETAILED DESCRIPTION OF THE INVENTION
A. Definitions |

_ As used herein, the term "body ﬂuids'f includes urine, menses and vaginal discharges.'
- As used herein., the term "Z-dimension" refers to the dimension orthogonal to the length
- and width of the member, core or article. The Z-dimension usually corresponds to the thickness
. of the member, core or article. | _ ' ' |
As used herein, the term "X-Y dimension" refers to the plane.ortho'gdnal to the thickness

of the member, core or article. The X-Y dimension usually corresponds to the length and width
of the member, core or article.



As used herein, the term"body fluids" includes urine, nenses and.vagi nal
di scharges. - As used herein, the term"Z-di nension" refers to the
di mensi onwerdgshegonal to the length and width of the nmenber PCIHIRIBMR51T . _ -
article. The Z-dinmension usually corresponds to the thickness of the
menber, core or article. . As usediherein, the-term"X-Y di nensi on”
refers to the plane orthogonal to the thickness of the nmenber, core or
article. The X-Y dinension usually corresponds to the |ength and width of
t he menber, cor § " 4

PCT/ US98/ 09517 EALhiseB Helefl, Ghe term "absolehO&ir3 s to the component of the ﬁx_bzsorbent
As used heregick thahds peimerilyamseansiblet fos ofuid hagdlingspropertisfe o Siepeitielss insfudinge

absorbent a¢ ﬁﬁgdtfhn!iﬂb&‘ngl, YisBibutiByg iahd stofin P Waay Hudsf O s fsubh, khb WBSBrber® core

properties he arti ¢l i, ncl u n ansporting,

di stributi ﬁl‘f‘%ﬁm dagsgior H‘fjﬁﬂ% t uliﬁeb‘g' baﬂgsg%ﬁ {1““’ g’?f@"’ﬁ’b‘?&? nt core
typically does nutusedhéreilethé teem "sipsibestimenibel’aefesdtodhe ai‘mﬁohamam BissBibent
article. e r’reﬁﬂ) r" refer

t he corrponeﬂ'fesﬂ“btfty‘f'%tcnyapors‘g‘ri gl{;’let 6rnmor8 P@ é E%"tmh? ﬁ’?ﬁ'l?ﬁp “Frowvi %élc%'ﬁsétm&r §lP’rlﬁ'r e

f 1 ui d handldistripugiomflrid trassportatign,, flfill stosagecetai §ht=|absprbdnt oiethber chins¢omipis¢ tlen,
fluid transpgt AdBt dobdlbilom U ifion 8 fhe HNSHRRSARDSY. ﬂ@%@&m&%&omﬁ se
t he entire absorbent core o éqqg portion o )sor bent core, .

t he absor hEAMPRssO8e grmore absashsnt @em or nore absorbent menbers.

As used herein, Ash%e& QEreh, theQe3NMréion(s)" or Ei?:ﬂé’((;)?)refef &f portidi3 d}%étioasl%f e
sectlons of . t or bent nenber. use herein, the term

"l ayer” refBogt ef‘bmgfﬂgﬁbsorbent menber whose pr| mary dimension is X-Y,
i.e., along its Asanghdreiajutle term "layer!' teferk codnchblxbent drembeoelebsé prinardyldtmémion

aer S T XY IEECHRAL I Yerk b ak? 0L pe Bl 08 dRDER! Bl TP ECL

ThHus the | ayer ca bl nati ons o
or webs of ﬂwlbfduh%ﬁdtte singlodayefs mhqstsmih'@termb CBhud thedhyer cathesmprise lamitidtesy er

i ncl udes t Re cipbiRions 8Y Séveral eéts of @¥ @srﬁ({h?]geﬁmtsneety{:ee of FiaferiRld! 9&@ gf EH&' S

invention, it shoul.d a] so be understoo rm " upper’

absor bent AEMpeAYET nglidss the tgrmg clayers”iand laygred. heoar est to t he vvearer of the
absor Ibe Nt articlper pmpshes of mnumlhhgh, fitahieuld BBo be ﬁﬁdmodqﬁatm tehs mﬂpemtrefers
article; coow t.he o refers .t er.s, t hat
are furt he??r%gs%f’%gm%e"fbﬂs g‘fc %r\é\ﬁjl"at fe ReRiEst tggbr%eéxﬁe[ro g’t «E,?Toéb egﬁﬁmde’ i
typically feypically rfecebd@k@mbe@ of an absorbent Axicles echvierselyi the tetre lover! refers to
|CONPri Si NGhsoPRAN helBlds ik 0 FRARAUSP awlp FRA fhe wWiafRorahd abso ﬂgﬁ: hiikfe &ﬁn be

con10|ntly enpl oyed according to the present I nvention. Accor I ngly,
term r?ﬁ%“iagy e therbagfitpeebses the nore restrictive terns "consisting

‘essenti al I y of ' Anfed Kaeis] tht tehd "cox@;tnsmgt'm \baa-'bhseéomﬁmerﬁs rnees:rnfefs%tbpseanuer ms
havi ng .t hei skgandgrd ma{i I&’as under,.st 0o

per cent aged! © SPRIORHY, FHPIPYesi According t, g?&’?f°’§r'@"°ﬂ§)°’§/\ef‘@°l‘?fd‘¥§{¥ é@% term

ot herw se ccsmmmgf eld:pmpasses the more restrictive terms "consisting essentially of" and "consisting
of,” these latter, more restrictive terms 'hgvin'g their standard meaning as understood in the art.

- Al percentages, ratios and proportions used -herein are by weight unless otherwise

 specified. o
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Mat er i al s waongs/A4or-bent Menber Conponent s 1. M xed- BeHCT’Hﬁ?%Hémge
Hydrogel Form ng Absorbent Pol yners a. Chem cal Conposition

(1). Cationic Polyners The hydrog#l -form ng absorbent pol yners

useful as the cationic polyner(s) include a variety of water-insoluble,
but water-swell abl e pol ynmers capabl e of absorbing | arge quantities of

fluids. Thes catiMsesalt s6bentMatftber Odthpbadats Ci ty of cationic functional
groups, such as N-alkyl amne, NN -dial ﬁyl amne, NN ,N'trial kylam ne,

N, N, N, N''1- t et ridixed-Bled toreBictianeg Hydgel FonxipAtasrbedt Pobimerer s sui t abl e f or
use herein include those which are prepared from polynerizable,
unsat ur at ed, catChemicabGbmpositiop nononers. Thus, such nononers include the

ol.efinically unsaturated am nes and substituted am nes that contain at
| east one car bafi).t oCetionimPolyméref i ni ¢ doubl e bond. Mre specifically, these

nmononers can b e L ni ! ]
0l Kyl i nos. TR BESELLAR dbbérid? foniefs pobRRASLAAR SRR Siclyde o
vi nyl ani ne vagi¢ty pf ymeh@,somblarhurmwg{-@rpé!,ablspagmeﬂfémb@rfe‘ apspabing large quapgitieyof
T e oo Thids! Mhe ?i’r;gfiﬁ ﬁskﬁ‘}ﬁ%ﬁ%ﬁ%‘ﬁ?ﬁﬁ% @‘?L?‘f-’gﬁgk;‘“"l el & BalSA ©
t et r al kyl arffRf uthDhyAAledareige. Y teigliorlamige,\ LN, N",N"-tetraalkylammonfum  groups.
ﬂli getNhyl ammﬁﬁhf'dﬂmél%ﬁl@rwiﬁblﬁ, for ;Nl&nﬁrémt inyluaér theset Wiich N&rt hpregdryd aronsle,

, N, tri 1 f hoet met.n) acr.v. at e .
NS i oA (RS hety St Gl B Shonomers, o Thys goch manomery fclde the
t her eof . Thiefinically misaturatedbamioesand suhstitiad@miises that cyntdin ot leasit poecarimmse darbon NN-

di al kyl, NNqgH-& ATHHa U : ' | di. gl oAl
(see, yf or g‘(%irrr%: {ja%db PCT _Pulgilofe?g‘{e?lg_én#l C mv%%%?‘%‘_g%ggh Ei%us\té'ei sﬁeg ng)@q %@}c&ﬁ%o
on June 13 unsatugted plkytanyinesp dialkylaminegs, tRalkylpmings, amh tralkylammoagiism) hydrpxides
1996 by Fora&Ras vinylathine, Odllyltisd) 4ahnobuiRf€)sPaninbgstehe AR ﬂﬂeibw-z_ilﬁil,eﬂiﬁlk?&)and
The cationi ¢ E S.can al,so COITPI’I e slightly network, crossl.inke ni.oni c
and noni onitg™? I&Bagr vafjyssy thr &y’ e\/ﬂ?ﬁdﬁ"&”ﬁ&%ﬁ¥§ﬂf an P‘F‘Eﬂ‘?ﬁf""ﬂ?'ﬂﬁ%?ﬂ%'?aém"es’
coval ent | y didlkydarhines, Erizlkylaminesyf tetralkyddmreoniuh adrydpaidgmegreupsncducile as  N,N-
ol yacryl an: LC aCiC ' | en
ol G annp iy RRnt P ARLYIAC, AR R hery il 7 NN
pol yvi nyl ettﬂ@Fthlamp'iwleWKmthMM%ih{NdH@PetbxiwiﬂPﬂwlbwtthW&pd% ,and the like
gg Lyvi nyl MGhe m&&%,t?&e&t MY Qhibri€ dypes %ﬁﬁ lmse moﬁ;ia}i&eepﬁpaé&@g«&twon N,N-
o o SR oo AL o S by o (5 o e,
pol ysactr:]hfimmerb?lﬁﬁﬂon Nw!wel lesil‘(&zllybelsisﬁwIby&!ahﬁﬁﬁogpet.fnﬁé llSI 2994 and PCT
am noet . 0 I _nNQe st et nqet h
cel 1 oss, Fobligfiof 3, WOTEe T iGRbIRhe Mey 7 0ge bv raispt' SO AMkD are
tri met hyl arindorponated bepéin by cfersicds cel | ul ose and the |ike and the pol yan no

aci d based The cationic types can also comprise slightly network crosslinked anionic and nonionic

~ base polymers to which cationic functional groups are covalently attached. Examples of suitable
base pdlym’ers include polyacrylamide, poly(meth)acrylic acid, polyvinyl alcohol, ethylene
" maleic anhydride copolymer, fsobutylene maleic anhydfode copolymers, polyvinylether,
polyvinylsulfonic acid, polyvinylpyrrolidpone, and po_lyvinylmorpholine, and hydrolized
acrylonitrile grafted starch. Cationic types can also comprise polyethylenimine and its
derivatives (e.g, alkyl derivatives). Cationic typ_es-' can also comprise polysaccharide-based
polyelectrolytes such as aminoethyl starch, aminoethyl cellulose, -dimethylaminoethyl starch,
dimethylaminoethyl cellulose, trimethylammoniumethyl hydroxide starch,
'ﬁimethylammoniumethyl hydroxide cellulose and the like and the polyamino acid based
polyelectrolytes such as polyserine, polylysine and the like as well as other polyelectrolytes that

are not prepared from polymerizable, unsaturated monomers. See, for example, PCT



pol yel ectrol ytes such as pol yseri ne, pol yl ysi ne and the like as well as-
ot her pol yelectrol ytes that are not prepared from pol yneri zabl e, '

~unsat-ur at ggp sgmpgers.  See, for exanple, PCT . " WD 98/ FIRgs9s/2517 . | -
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Publication No. WD 96/ 15154, published Mpy 23, 1996 by Fornasari et al., _
which is I ncorporated herein by reference. Sonme non- base nononers -

can al so be included, usually in mnor: amount s, in preparing t he

hydrogel - f %ﬁh&ﬁoﬁtﬁg r Wt%ﬂgllly ﬁeﬁﬁllgﬁﬁef\@ ) abl 1996 b}y\yi-"ol-npasérh%z Ich@t PHAEC 5

hydr ogel - form ng absor bent y "of “one type
honogeneousycomnrat@djree@nbrrquncem c polynmers can also be used in the pr esent

i nventi on. Some Wﬂ%sé’ﬁ:%ﬁbr@éfs kdrSALJ bd mEma&:s QERRYP G mAp laineaits, G Breparing
cationic hydro el -form ng, absor bent g ynmers start off from about 50 to

about 95% rfbel maek@amnsnwkfgwm%a TBiGf 4 i xed-bed i on- exchange
conposi tion, t hwnname%t@mh}imremifoﬁrﬁﬂgmmrbeﬁxsmﬁmtns pﬂifet'amy of oAé¢ type ¢f.d.,
from abmﬁt0 50% t 0, about 0% ig I er abl {abgutﬁ go to ag 00% nore
preferabl y PPGETERE) M XUESH] 'f%‘ 258, W?}o{asﬂ T 1E° dh ﬁ@[ﬁs Vs hase form
When used as paW'herDﬁseﬂ by itelf-foe dbsodrency applicitiong ecationip dydrbgafornifig absattieoni ¢

| on- exchange %%%Qﬁ%vpﬂéqx?ﬁ{eg %w?ek usﬁ &%Sah o?%%ix@zi bed

converted tO ] S neu%’ I ze OI’ m as resu 0 I"ower i
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‘wel | as ot rgseuppo Exahples ofopojynaers smableefpe usedterqm eshude thase odrich are prepared from

' : polymerizable, unsaturated, acld-contammg monomers. Thus such monomers - -include the

- olefinically unsaturated acids and anhydrides that contain at least one carbon to carbon olefinic
double bond. More specifically, these monomers can be selected from oleﬁmcally unsaturated

~ carboxylic acids and acid anhydrides, oleﬁnicﬁdly .uns.aturated sulfonic acids, and mixtures
thereof. The anionic types can also comprise m!y-saccharid'e—l.aased polyelectrolyfes such as
carboxymethyl starch and 'carboxym_ethyl cellixlose and polyamino acid based polyelectrolytes
such as polyaspartic acid as well as other polyelectrolytes that are not prepared from
polymerlzable unsaturated monomers. For a descnpnon of polyamino acid hydrogel-forming
polymers, see, for example, U.S. Patent 5.247.068. issued September 21,1993 to Donachy et al,,
which is incorporated herein by reference.



pol yrrer'i zabl e, unsaturated nononers. For a description of polyamno acid-
hydr ogel - f or mi ng polyners, see, for exanple, U S. Patent 5.247.068.

i ssued SeW@MBRI421, 1993 to Donachy et al.,  which s incBFp8ISa8/F1her.ei n
by reference.-: WO 98/ 37149
PCT/ US98/ 02517. - Sonme non-aci digrononers can al so be incl uded,

usual ly in mnor anounts, in preparing the anionic hydrogel-formng
absor bent pol yners herein. Such non-acid nmononers can include, for

exanpl e, the m@bﬁién&@a&ﬁh'xﬁoxﬁhe%ﬂakd'b‘éRﬁHh?dte &uS® B Rindf athBnts, in prepari
aci d- cont ai,ni n rmnorrers hat contaln no ca I)B 11

or sul f oni E!‘eaei%ang‘y&?g? fa’f'“’5$ PbsmaS'PthBfYéﬂe "?a:c?‘éf ORI ERANORISHS %H@mde
i ncl ude nofor rmmple,ahé Siater-sgjublé er valet-oispargble LR dffthef w’ul&dxﬂiﬁhg @lonbikers, as

carboxylic | I aC|d e ters,. r ox ou £- gr oups
am no )g;r oupgﬁ of rﬁélrs ftha?&gjnps" RDE: 8%‘? 5%% %/ﬁ‘ﬁ g‘&r'i’?ﬁraé}u@ '°B‘%;H°“§F{9ups
(e.qg. phemynorgmnm thus Lis¢iudes mohansers cdeammgdhé felfovehgy typee of fiatitia) groupst
di
7% B e M0G0 SR U e B PV Bl i

wel | - known rrat S an escrib
U.S. Pat eBfoups, GrEemey {nmeriam it 2rpyps, aod me@psébgua)hynﬂ&roupa?s;ch eascthos&

U S. Pateng i ch
er&e@ﬁgnﬁ%ﬂé?@ﬁiﬁémb dlén§§ ﬁ i ni CEHFEE S%‘gésf’ rat e caP‘t‘))oxy'\fﬂ’n

are incorporated b {
acid and cRPRISEH Pfé ‘é@ B‘WHFE‘%%NG n’é?cslbp‘hm gigatex ﬁ@alhcfpyexampéa; i &1.S.
Eypl }‘ | eﬂl byataawtlnsgssacomsudased i), i@ﬁwa%bwhiwmcms sﬁch?:ﬁ s Fat'é}ﬁ'&'eszs 7

err]-chlo i\.C. aci aci e rylic aci .
(crotonic {a ™ a'[)elrs 'T’d% %ﬁlapﬁ ¥’8 5“’% °graf+“° ‘?'VF?) ﬁﬁ%‘?"&m c acid,
sorbic acid, aOdﬂﬁnmabys mslgmmtatqachoxﬂlmid andaanbdxylmlaﬂiﬂanhyﬂrﬂe h'dmorﬁers include
chl orocin lagct: o oconi ¢

| By RE Aty ifibd b Al R i infdcrc' ok A ARG RO, ol SRS

acid; mesaconi ¢ aci ont ¢ &l
acid, tri c?fl'%o‘k?lé‘!‘ﬂﬂléﬁe agiflq Brmﬁbxl%crﬂm dménmvmdeacxd), a-phenythayliniacid | ﬁj

unsat ur at egtrylypropichicaabid, @&«Bi&”&!‘& bRfloksiertid 'aE’it]atah%ef 112" acd, Oamc?hﬁc Vacfy |

sul fonic agids .such.as. vi nic,acid, all oni c _aci vi ny
t ol uene su‘fq#%ﬁ‘f'ﬁmﬂﬁ? d"’ﬁlno[g1 g‘F’?’E‘@W ¢ A5 drﬁcemac%ceﬁ cipapnicc acighq megacprie r agid, ¢
sul foni c agluidccmtmkmd;sacsmhé aeitd)ylaleitcacid, Fufiaric iil,opicirBbxydliyiRA€ avd dafic acid

sul f opr opyj, I at e,” sul fopropyl methacrylate, 2-hydroxy-3-
met hacryl oxy sul fonic acid and 2-acryl ani de- 2- net hyl pr opane sul fom c
aci d. e@mce%v ansagiited lsyMimicy etid fropnmimegs arshle bediphatjsobry amemmatié ofinyls e

contain cag hamy eﬁQuﬁb‘h TVRASuIfRRLcYATR, '
st arch- acr%lr oni tar r%sf t ﬁ’(?on grrer s%" Igﬁtlﬁdgﬁg abwﬂé’&’?’ éulﬁonécr o?'yzed

st ar ch- acrTeR syl qné= fids pcrybip ap n@?@ac"lé‘tcaﬁ'éf?n&c asifj @chasds@foa yl acrylate,
copol ymer ssulfpakiyli ahdthyachtats,r adulfa;edpﬁt Abghatac rsmkdpeo;ﬁwl ﬂaeﬂfa&@lat&oﬁmyﬁfm&a?ﬁ

sa onlfle eta I|c ter, co acrylonitrile
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Exanpl es dvdfoleed stars ?ﬁ@ﬁb“#ﬂleéﬁfaF@Ohﬁﬂt,ﬁfﬂ ﬁtgcqh@edncuamdlgr@ cmbmws Paiglly 875,
8 g E:: :%Mﬂal% %ﬁ-&:—a&‘yﬁs 42af Gdft “ooPSNFMESE: sapbnified” %?ﬁt aébtfEEoryIi3 es@Pd
_ ﬁymers, hyd§olyzed acrylonitrile or acrylam:de copolymers, slightly network crosslinked
polymers of any of the foregoing copolymers, polyacrylic acid, and slightly network crosslinked
. polymers of polyacrylic acid. These polymers can be used either solely or in the form of a
" mixture of two or more different 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,
d and U.S. Patent 4,734,478.
.Most preferred ' polymer materials’ for use in making the anionic hydrogel-forming
absorbent polymers are slightly network crosslinked polymers of pblyacrylic acids and starch -
derivatives thergof. Network crossiinking‘ renders the polymer substantially watef-insoluble
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(3). Com osmon and Common Matenal Properties

In order to maximize the ion-exchange capacity of the mixed-bed ion—exchénge
hydrogel-forming polymer composition, itis desirable that the mixed-bed composition comprise -
approximately equal equivalents of anion-exchange and cation-eXch_ange capacity. However, it
mey be desirable to have somewhat more equivalents of anionic or cationic ion-exchange
hydrogel-forming polymer e.g., to ‘compensate for differences in pK, to compensate for
differences.in '-neun'aliz_at_ion, to alter the pH of (for exémple to acidify) the ion-exchanged nrine,
etc. The approximate mixed-bed ion-exchange capacity of the mixed-bed ion—exchange_

hydrogel-forming polymer composition can be calculated from the relative weights and ion-
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Physical Properties

(l). ~ Performance Under Pressure (PUP)

An essential characteristic of the mixed-bed ibn-éxchange hydrogel-forming absorbent
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confining pressure. This demand-absorbency capacity is defined in terms of the mixed;bed ion
exchange composmon s Performance Under Pressure (PUP) capaclty PUP capacity measures
the ability of a high basis weight zone or layer of the mixed-bed of hydrogel-forming absorbent
polymers to absorb body fluids under usage pressures. In one aspect, the present mventlon
relates to the use of a mixed-bed of hydrogel-formmg polymers that exhibits lmproved
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to be capable of absorbing large quantities of body fluids in a reasonable time period under

usage pressures. Otherwise, the absorbent member will be less effective at absorbing fluid, e.g.,
by partitioning fluid from acquisition components that provide temporary holding capacity for
this fluid. When this occurs, it is beli'eved that the absorbent core is left with insufficient
temporary holding capacity to contain subsequent gushes of '_bod'y fluid and can leak
prematurely: Also, to be able to deliver a high storage capacity from an absorbent core of
" minimal weight and thickness, the mixed-bed of hydrogel-forming absorbent polymers needs to
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(2).  Porosity of Hydrogel Zone or Lave

~ Another important charactenstnc of the mixed-bed ion-exchange hydrogeléforxning
absorbent polymers useful in the present invention is the openness or porosity of the hydrogel

* zone or layer formed when the polymer§ are swollen in body fluids under a confining pressure.
It is believed that when the hydrogel—fonning absorbent polymers are present at high
concentrations in an absorbent member and then swell to form a hydrogel under usage pressures,
the boundaries of the hydrogel come into contact, and interstitial voids in this high-
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 higher PHL value than the comparable mixture of the anionic and cationic hydrogel-forming
polymers, in their neutralized forms, where the level of crosslinking has not been increased. |
The PHL value of the mixed-bed ion-exchange hydrogel-forming absorbent polymers
useful in the present invention is preferably increased by at least about .05, more preferably at
least'_abouf 0.1, relative to a comparable mixture of the constituent anionic and cationic

hydrogel-forming polymers in their neutralized forms where the crosslinking levels are such that
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hydrogel-fomﬁng polymer can also be used to increase SFC value. Thus, for ekantple, the
crosslinking level, preferably the surface crosslinking level, of the constituent anionic and/or
cationic .hydrogel-fonning polymers in a mixed-bed ion-exchange hydrogel-forming polymer
composition can be increased sufficient ‘such that the PUP capacity of the mixed-bed
composition remains about equal to a comparable mixture of the anionic and cationic hydrogel-
forming polymers, in their neutralized forms, where the level of crosslinking has not been
increased. For example, as a result of the increase in crosslinking, the mixed-bed ion-exchange

- hydrogel-forming composition can have an approximately equal PUP value, but a higher SFC _
value than the r_:emparable mixture of the anionic and cationic hydrogel-forming polymers, in

their neutralized forms, where the level of crosslinking has not been increased.
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of extract a% ortance
i mpacting t he effhedmpertanadobngstadyersely impactiog ti@fefﬁrgw absorption/retention of "body |

fluids by the swollen hydrogel-forming absorbent polymer, or the facile transport of body fluids
through regions of the absorbent member containing the swollen polymer, is believed to be
particularly true as: (a) the quantity of polymer in the absorbent member is increased; (b) the
‘quantities of other absorbent components (e.g., ﬁbers) are decreased; and/or (c) the localized
concentration of polymer in the absorbent member is increased. Thus, for example, it is
believed that at higher localized cohcenfrations of hydrogel-forming absorbent polymer in the

.- absorbent member, there is a smaller volume of fluid within the interstitial regions (i.e., outside
the hydrogel) to dilute the extractable polymer -material, thus -tending to increase its
concentration in these interstitial regioné. This exacerbates the effect of the extractable polymer
on the absorbed body fluids within these interstitial regions.
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polymer under condmons of use where the pressures on the polymer are relatively low

. Methods for determmmg the gel volumes of these hydrogel-forming polymers are provided

 hereafter in the Test Method Section. ' '
It is preferred that the anionic and cationic xon-exchange hydrogel-forming absorbent
polymers have a relatively high gel volume, after neutrahzatlon. This allows the polymer to
. absorb a greater quantity of body fluids under usage situations where the pressures on the
. polymer are low. It is preferred that the gel volume of the hydrogel-forming absorbent polymers
~of the present invention be at least about 20 g/g. more pre_ferabiy at least about 25 g/g, and most
-preferably at least about 30 g/g. Typically, these gel volumes are in the range of from about 20
to about 100 g/g, more typically from about 25 10 about 80 g/g, and most typlcally from about

-. 30 to about 70 g/g.
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' Preferred methods for forming the basic hydrogel-forming absorbent polymer are those
involving aqueous solution or other solution polymerization methods. As described in the
. above-referenced U.S. Patent Reissue 32,649, aqueous solution polymerization involves the use
" of an aqueous reaction mixture to carry out pol&'merization The aqueous reaction mixture is
then subjected to polymerization condmons which are suff' cient to produce in the mixture,
substantially water-insoluble, slightly network crosslinked polymer. The mass of polymer

formed can then be pulverxzed or chopped to form individual particles.
- More specxf cally, the aqueous solution poly merization method for producmg the
hydrogel-formmg absorbent polymer comprises the preparation of an aqueous reaction mixture
_in which to carry out the polymerization. ()n_c element of such a reaction mixture is the

monomer that will form the "backbone" of the hydrogel-forming absorbent polymer to be
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Neutralization can be carried out either before or after polymenzatlon in any conventional
manner that results in at least about 25 mole percent, and more preferably at least about 50 mole
percent, neutralization of the total monomer 'uti_lized to form the polymer. Anionic hydrogel-
forming polymers are neutralized with a salt-forming cation. Such salt-forming cations include.
for example, alkali metals, ammonium, subs_tituted' ammonium and amines as discussed in
further detail in the above-references U.S. Reiﬂssue_ Patent 32,649. Cationic hydrogei-fronning'
absorbent polymers are typically neutralized with strong monovalent acids 'su_ch as HCl. For

some polymerization reactions, it may be preferrable for reaction-mechanism reasons to
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Addmonal means for determining the overall levels of functional crosslinks include

measurements of shear and elastic modulus of the resultant hydrogel formed by the swollen
- polymer. B
Surface crosslmked hydrogel- formmg absorbent polymers have a higher level of
crosslmkmg ‘in the v1c1mty of the surface than in the interior. As used herein, "surface”
describes the outer-facmg boundaries of the particle, fiber, etc. For porous hydrogel-forming

_ absorbent polymers _(e 8- porous particles, etc.), expose_d internal boundaries can also be
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of crosslmkmg at the surface is applied to the surface (e.g., the ‘addition of monomer plus
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“materials are added to the surface such as to induce a higher level of crésélinking or otherwise

‘reduce the surface deformability of the r.esu_ltaht hydrogel. Combinations of these surface
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r eagent s. ) after the primarg pplymerirasion @rmrsugtea&tﬁ @eneratga bighgmieye of ﬁ@sgm&mgfabw

surface crgss kHJhlﬁkfg&/(le 186 |sk§%€r|ls‘i eafeﬁroﬁ aessas %eremrthpaioymaka? € inh &R
I a

reagent (s) al k /poI y- epox 3’
chl ori des, P%ﬁ"ga‘i higheg w SR V?ae*‘i @)orher gt g*’wqdﬁd &ﬁ(ﬂgﬁmﬁe such
functi onal agtoGiuiie o Highen levelned ch;selhmgtgl orfotliefiviag rediceothb stiface dkformability of i | ed

to the surf hydrogel - f orm ng absorbent polyner; (ii) a di- or
pol y- functlgﬁﬁnﬂé}é&ég%eht that is capable of reacting with other added

reagents and po§9!t4i1ﬂ$/ generalt methods uflor carmyieg ogy sufase wrashlinkinghef hydrogel-forming
hydrogel - f Qpdgiuagh ﬁd@;ﬁg&@%ﬂéow;ﬂgwﬁ rpre%b'.ﬁhn@e%ﬁ&? aﬂeﬂﬁ&%’&é& i 0S5, 'P?ﬁéﬁi 4841 871

crosslinkin (Slpat t urface 1S e addition

of nonomer (Prayashdy issusd pentemberd7; E%SS, Published & ﬁ:To‘FPP&"%@BoWg)gB/dﬁ%?efsf%ﬁ don
rggc: ion); | putﬂished) Oétebe’:lddlngpguiﬂhslgﬂP{J‘ILuﬁahbﬂI&mW(tDWDQTﬂ] ,publikied Aufus )
addi ti ona uce Xi sti n e
nydrogel -1 P rybed e s W BRI ERD (Sanifey BiRRRY Bph, 15,1 %%ﬁ
pol ymer i z.aPatent 49824(993 s(A%axeildea)s isswedgeprid 1251 €989; . @;mw:m d,789,86F (Johmses), iisskedng-

al or - nean g pidacyLe a%m‘,g PR MR L7 B 1948, DI QFRRTPR AHRAEI 1

the crossli i'§ 1 nheren s hear the surtace);

and (iv) ofFpakimete),iissned Mpré 3&d8&8st1b5tﬂﬁéen§§b 64439 Kironra epal.), isspeddievember
hi gher | evey, gfoac beﬁﬁhemﬁeﬂﬂaxppataﬁ%ﬁmaﬁsn wiuaeo ibenraehyf ﬁ&fhsﬁlﬁf ARLgRbRbI ty

o e £ 30h 2 DAY cncr e sl i 0 6, il Bt .

1992; all of which are incorporated by reference.

A hydrogel forming absorbent polymer in un-neutralized |on-exchange form can be
converted to its partially-neutralized form using standard neutralization procedures. For
example, a stochiometric quantity of NaOH or HCI in aqueous solution, sufficient for partial
neutralization to e.g., about 75%, can be added to an un-neutralized anionic or éationic
hydrogel-forming poiymer, respectively, followed - by drying to remove added water.

Similarly, a hydroge! forming a_bs_orbeht polymer in neutralized form can be converted to its un-



absor bent polymers according to the present invention are disclosed-in US..
‘Patent 4,541,871 (Ooayashi), issued Sept enber - 17, 1985; published PCT '
appl i cat i w0 988524916565 (Stanley), published Cctober 1, 19§?T’5§?5{"F§1ﬁed "PCT
appl’i cati on \W90/ 08789 (Tai), published August 9, 1990; published PCT

appl i cati on W93/ 05080 (Stanley), publisBdd March 18, 1993; U.S. Patent
4,824,901 (Al exander), issued April 25, 1989; U S. Patent 4,789, 861 '
(Johnson), issued January 17, 1989; U. S. Patent 4,587,308 (Mkita), issued
May 6, 1986neutialized art-evhange @M usi stdrfiendmabdedwren) Fori exsmple,- /plighh stachiord @88

U S. Patent 6 1

- publ i shed G%’réﬁ%néfpgl?z notQ ﬁgm ﬁg :%?gﬂ;sfo(l)ué%ﬁ %ﬁdbe'\lg?; ESP ecﬁ%ebl/,s%ggn &35??3
29, 1991; suspensighpof Qﬁenan y-OpuEalizeshaniqnic apvﬁnpwahy@ﬁg%@ﬂvaqlmm frdloyved

published G} Qbigént ?ekchangg&?re.@dde &Eeggheféan@raadlmar w&weeob)burygl R & Pe?fo%
ange 1orm

A hydrogel form ng absorb l?rgq [#an neutral i zed I
can’ be - contPeRalcsolent s e sttachyiaieipked, hydragehieine (PelysTs (tisRd avgversion
neut r al i zat progedired caflypieslly befcairied @ureithbichefate 6t aFteh burfileé ciossligkiagt thyafogélaﬂ-l

or in uepus sol uti suf fi ci ent ,.f.or g.,
about 750 - DA eoRR e 4R SR EFEIPR kP B Rl G of Spostie
hydr ogel - f oexeesscaquedug rsehution esqyectscplveits; it miap|Yeoprefdrabie tr impignénd ane mevessaylded

\(/:v:'ﬁlelro'e Cgh\%r?%%x?ggcw %gg}.msglrfgge&% ggf%bent pol ymer i n. neutralized form
PCT/ US98/ 02517 The hydrogel-forming absorbent polymer particles prepared according tgthe present

‘neutr al i zedinb&itioR 4 BPRAIY ﬁib&hﬁtﬁ!ll?@ t?mféhﬂ "RbSGREHIY Gfy" & QUseENAER tE me
slight stochio tHEt“C exC of " H NaOH i n aqu sol utijon can be

addod, espPEk G BIicies bV T ERRRST YpIGHly Heterios AYHSY Saliion coent, less than about
parti al | Y- N§0%, grkflerably lassi than about 2096 movei p?efbn}éﬁlyd%hhirﬂiﬂﬂi\mg)‘}p,oﬁ)y%ght of the
: 8: : gxg byp b yéssml}n/ gpn ‘?xtﬁtb ﬁ&g%o&t&t o?{r]% ydrggaq‘gr%nl{xg(a a grber% popymer pargclbs is in
sur f ace- cr oths rdngk eﬂfrbly@bmg@m%)lombng Spfob\y weight oftthrepasticlesn vidhe dndividual particles
procedures garbeldried 9? by céﬂeelﬁﬁﬁﬂl'rﬁéﬁl&%clﬁést Meahxsg] OAﬁelﬂeftlv@{yt @fxenstlﬂé fp%’@les

crosslinking. For hydrogel - faorm nq er s ere the Surface
corssl i nks #p&rpad uping phpqupoUSIpACTiPR ixtyrs. W’d’ra“é&ﬁ%%‘t}’teé frog the reagtionqgixture

aqueous sol byt dzedtrdpicidisiliation. VIR polynidr-cOmYiniag aﬁﬁ&ﬁefea&tioa xﬁxﬁtuterﬁhh QIEBIbE traitkd
necessary ﬂ? Q er.sion rotce ur es PretOps rf actre cr%s L dg |
The hydrogel'™18 Fﬁvﬁﬁn%bsg YPheht ﬁo’f’%" -paPPPipgtioas ot bese Iy %13'(?87 G2 8% he
present benusrdt | Ghe alewateredi wass| 9of polyseacan abdnybelchoppdtheort priverized to form
“substant i albyafiiaty ¢ aﬂfe?ééo?ﬂ,%%&}o%ﬂ Bch absox‘ogﬁ% fr.particles have a
fluid content, typ?' y water of oflher s utron co ent less than about
50% prefer@bly ﬁ-ctr.jm pbout 20% nore preferably less than about 10%
by wei ght of the- particles. In general, the fluid content of the

hydr ogel - f ormi ng absor bent pol yner paré—‘iﬁgl%%—‘ s In the range of from

about 0.01% to abaRibpabdioh\of WniEXthang® aidReutalitddHvaisogeFhaminpdfolymkiie |

particles can be dried by any conventional nethod such as by heating.
Al ternativel y, whenrfadescrgsalinked,| pagtially-nemelizalk. awidnic.ssodigmepohpqodio asid hydogelon
g} >S<t :Jlr Ieat Ol t{.ﬁ ) %r WRITR Yagtively? DﬁuJ l%ﬁﬁLbQEbaWéd*f % 60 rl?%ué?%?h{n%&g

gner contalni aqueous react

treat ed frema ftheC k@rp?rgnwfd’@mneqﬂélhn@as (ARATZHES lot @@r&?ﬂﬂt)l dhe sagtple -
these dryi ng sgivarek b 26S ASerids 8fandard 50 mesh sieve to remove pamcles that are greater than

about 300 microns in diameter (sample 1-1). About 50 grams of the sieved hydrogel-formmg
polymer is converted to the acid form by Suspcndmg the polymer in about 900 mis distilled and
deionized water containing 46.5 g concentrated HC| (Baker; 36. 5-38% HCI). After the
suspension is stirred for about 1.5 hours, the hy drm.d -forming polymer is allowed to settle, and
the supemat_ant is removed by decantation. - The decanted solution is rep!aced by additional
distilled and deionized water, the suspénsmn is stirred for an additional 30 minutes,. the
hydrogel-forming polymer is allowed to sentle. and the supe'ma'taxit'is removed by decantation.

This exchange process is repeated (about cight times) until a pH value for the supernatant



be used. The dewatered mass of pol yner can then be chopped or pul verized to

form substantially dry particles of the hydr ogel - f or m ng I‘;igP/%gbs%{[sn

pol yoer. WO gnecific Exanpl es

Exanmple 1 : Preparation of |on-Exchange and Neutralized
Hydr ogel - Form ng Pol yners A sui3f ace- crossl i nked,
partially-neutralized. anionic, sodiumpolyacrylic acid hydrogel - form ng

polymer with a relatively-high value for PUP capacity (0.7 psi; 60 m nutes)
i S _obt ai nedbetwéenas¥b il aedcheaid alfieCttrepaipatnanint @f didaad) ttheldydratelii iRzl ASARg

2300; lot ng,.. 426 e I I s.seived.with a, Ll Series andard
50 nesh si R nf'.% '%g‘fz%l\?'g'arggre? ?‘%ﬁ%ﬁ? ?ﬁi’ﬁ? oY la‘)'/_' és\é\%rgPa"Ph;kwéﬁéﬁﬁt %B‘g’s'rﬁhﬁeleons
i n di anet ertirjesavigh acetbnd (YWRAragent Btrde); amborpt withenbydeascitiey (2M $elenée révgag
olyner is er i.d.far dj ol,yner i.n . abput
5007 s i SFEEY o nE bt Rt & fTuinks S TARAUALILUE B Rlerihe” B
(Baker; 36.@ntgmanysblisruption with a spagula, the produes isdreepssdrindi for €26 Hours talronovelany
hours, the [RygiP38vedtOr mi@lgsi%%’ HdughS Bl9 AVFmEd S&Ve! %;E'rro:ﬁﬂgtel §dﬂ'g ms o
t d e Taaceé by

. supernatant |s_renoved, by decantation. The decanted sO lon |

addi ti onal 2cidfforp; lawealcaﬂa’-‘fa‘"éﬁéfn ASidy iQpaexchange nydeqpshRmingnpolymer i @bfained an
addi ti onal (dnple M2).es, the hydrogel -form ng polyner is allowed to settle.
and the supernatant i,s,renoyved by decantation, .Thi.s exchange process_ is

repeat ed (about. icéﬁ?fll%eﬁgg%%ﬁ?%mgzeaﬁ‘?}w&gq’%‘?' thylagyipne gﬂ'e& rylate-HCl\\p

98/ 37149  hydrogel-forming polymer is prepared using the following procedure. A one liter jacketed resin

PCT/ US98/ 0 e s . . . . . . 33 .. .
et ween 5- AL i sauipped withs mechapical stier, an fmimersion themorgster e &R5 isperaan
hydr ogel - f ldvr fRy spaugingwith Nitragag, @gqundbnsyr @nd: hneninguletirigh weter tﬁaﬁeﬁarvmtromngt
| sopr opanolterhyeffture! 9A@Q8HarslE BeHREn, 450" 1
gr ade), anctb;g 1ce Wi th ga gﬂs I_Zat, erga?.llgl\e/lg,H Cl eﬁd&%é{ﬁ&éﬂ%{? %M@@%R%‘gﬂ] :
product is éd%?‘g&f’éﬁ%}%&/ % distitid andrdeignized vater japdshillled iy iep/lathi fha
fAf ter 969ﬁntshpnrﬂabwkbr 24 misupftcomentdtédHeEl &Pﬂaw &abbl?elomil@féﬂ aistilled Jna%zyﬁizd& i ed
or - 0 to.r any_ ., residugl. sql vents, ter siev 0 a
US. A 20" iater B SEIBY A bl KRG Sl Bl i o P DM ebition
pol yacr yl i ¢oaxsricthe monomsrcihteritydHChysdito Jbk newtralizedympeimensolutien shtaasfareld to the
(sanpl e 1- Zisin kettle, which i i SD@r tii, al by - hg onic .
NR- di et hy | e naas %ﬁ'cr?e‘téﬁggﬁﬁégt%&% éh%?é%f& (ﬁ@# b %‘3?*};%@%“‘%;’?3%“38%
using the f(ﬁﬁwlﬁﬁf%h%%ﬂﬂfaé?) progshipker; s cdissofyed dr @gsmalk ppantife of distilled and
equi g_ped vmdmnaec:mgim?hecaﬂumiis thes ac_ldiﬁ t?\l _mmret Sih Qetlé. NPhTRET8BE sohﬁié%ri& bhrgeh
gas-di spersj.gn_. tube_for_sparging w..h N.trogen, a condenser an .
reci rcul at ?“Hg‘ DiPET £53bop o?nech???r‘\é\q“ﬁﬁ ok '“@'e%ﬂeﬁ‘&‘f’ﬁ?e‘."gfs’naﬁl%§p%§ pptassium
beaker, 45 pérsylifate (Aidniph;a98+)etnd 0.0t & aodiyhametalibifeENAldkcl] DTH4L) BB 9tors Sare
added to a . G S ds . h QLY. 7. er.a hillled in an
Cebat he 1 esbiveDin T Yuples 5451 i BRLAEE WL UMl ettty G e 390, o
40 m's of @&t The gag-dispersisen whe iscaised/gboue thersdlutibn levelothi matenf stiringistitredbért
HC  sol uti GfficfenBio0gdn¥raftlsl Slihht Yoitdle ARV StNstald Plsdifte é}fanébﬁ%’uﬁn H&%b_ggﬁ'{t’ er

into its HO, salt. The neutralized noner _sqlution is transferre
solutslons are sequentla'ﬁy a%dedz gx a ropqu% fash?on over a period of about five minutes.

r ed

After about 35 minutes, the vortex disappears and a slight increase in temperature is observed.
The stirrer is raised out of the solution and the bath temperature is increased to about 50° C and
allowed to equilibrate overnight. .The gel product is removed from the resin kettle, chopped into
.- small pieces, and transferred to a two liter resin kettle equipped with condenser, Dean Stark trap.

" immersion thermometer, and mechanical stirrer, containing about one liter cyclohexane (EM
Science; Omnisolve). While stirring, the temperature is increased to reflux and water is
removed by azeotropic distillation. The distillation is continued until no more water is removed
and the temperature increases to about 80° C. The product is filtered to remove cyclohexane.
ground with a Wiley Mill, and sieved through a U.S.A. 20 mesh sieve.” The §ieved product is
dried overnight at room temperature under vacuum. About 54 g of crosslinked partially-



resin kettl.e, which is maintained at T=22[err] . C. In a vial, 0.62 g of .

- NN-net hyl enebi sacryl am de (Baker; el ectrophoresis grade) crossl i nker i s

di ssol ved WO 93HAKI | quantity of distilled and deionized wWBEEUSI®RS1T.

solution is then added to the resin kettle. The resultant solution is

purged wth nitrogen for about one hour 3#hile stirring. In separate vials,

0.010 g of potassium persulfate (A-drich; 99+% and 0.014 g sodium

met abi sul fite (Aldrich; 97+% initiators are dissolved in small quantiti es

of distill edemﬁzedﬁlcﬁﬁbﬂiedNVbaHﬁﬁethyTMnédﬂiﬁhetﬁthWlOf)y eFforiningd Golyth

The gas-dis ersison & eg |s|rfé§ed above the solution |eve the rate of

stirring is ﬂ%cf Ea56 R L t to generate a slight vortex and t he

~ pot assi um per sul Akow 3ng ofatié pantiatty-aditmlizelli greducs i sus'paidsd & abaeqllseotrmaldfy

added in a r | te

Sbout 35 i Lol ahf CREOLP Beftt ek B en Black dBblh 15'5'E oA b5y HercRice

t enper at ur e(l?ra!}efé)lg%@ﬂ?édeageﬂ%e Ader theequsneaswransssmredlfor dfout hé hwetsythiedrydsogel-t he

bath tenper giumg ﬁo‘fyﬂ:é?% ASREY 1AM Uhg Mk SapPRGrandls! @,gg@%‘# & 99%},&{18{ alge
o ett pped into

overnight. The gel product is renoved ?rom he resi
smal | pi ecegeca“‘%adt“i’%{hésf wplaeed by additional distilisd sndsdeionized: watere dhe ﬂpﬂ@smt i

condenser, &grrd fStarddditioas. 3om1me§:m didgeLfERAME Polym i dﬂ%&b@ﬂi sele, 2id hEeT -
cont ai ni ng about, gne | i ter ycl ohexaﬁ%?&ﬁﬂ SCi g%cgm%mm sql ve) A §+

stirring, tH&TeAPer IerRvEd o dle??é'fagg%e §X§hange Brocessis fapeated;(about E’%‘v@ﬂe%y
azeot r opi ¢ witif aipH wlveaior thEhapeninatam bétaveero6 7 iisreachet. medthu @ﬁpdmd%t iHHeeaﬂeﬂi er

is renmoved I 6 s to,.abo roduct i1s
511 orod o Bpurkedd b EOREEMIAS b IRLAE S8 Rere B BRlbend i dings RioR Fsbfrogaro
t hrough a UVQVR: reagentegmde)i diree tiige witheacatoner OENBt reagentdgriade), and: wicghivitiat

{/\%0 r9n8} gg}ii rgﬂﬂlydreuy&ﬂ&r(EWSé{éH& Rbgt grade)d TOE p%dgétle wakagd-4ab | BbdtY6F Teflon
PCT/ US98/ Ozagxilfllowed to dry overnight. After gentle d:sruptlon with 2 mortar & pestal the| product is
neut r al i zedfreezatiiaifoe ~Dé\helirsret RinbooeTanyOesiial BEVhas I Aftétsiy through a US.A. 20 o

hyd | -f bt d t .
3% grgog]? thgﬁlgggpglg -neﬂ?rogr “g"!‘ﬁ plzgdﬁc?gi‘gesﬁgpe?é?dﬁ’m abﬁ:ﬁ’P“‘fSOOWSogf

distilled aﬁ@ethﬁiammozérdlmmaemat@ ionkexciranpe bydregeh fardigripaijmert is bbtathed (dmpd %
sodi um hydrpyy de (Baker, analyzed reagent). After the suspension is
stirred for abo 1.5 hours, the hydrogel-  formng polymer is allowed to
settle, and the -bLFpE‘Pﬁa’c’%lﬁP“tF%‘ ‘Pfeﬁﬁv’@ﬂ“’byelﬂ@béﬂt andi wa-exqlipage hydrogghfersing

solution i spdlﬁﬂrﬁieeﬁtebﬁmadidy Wbigﬁﬁlbssdiféi thl'eleﬂﬂur%&dl@@'@ nPEF@aﬁA@bﬁfs defelifined
suspensi on addi t 30 m nyt he h%s ggel form ng

pol ymer is e °°"§“'P%P'e&i“ é’?BgrPa' @ﬂé) séf?ﬁé‘F’ﬁ;i’F‘a minutes.
decant at i orExtrigfalles forhthegarig foroe esionis ydpgal- ﬁdn(ngbpnlg‘tmal gt bisb-rfa&) catiohid | |

a pH val ue lfﬁfogd@?nﬁlﬂggﬁf}%@ﬁﬁe xﬁéhm%pgﬁﬁx dng%n—srﬁl?ﬁm?ghzatloﬁ %\{ﬂh rgesﬁochéometnc

super nat.ant ormn

sequent i al |9pawity PEHDk NaDlt @aker h@évmﬂ)tandu B‘é;ﬂ@ip@a&r Anf(lymm rc&pagafnly gGele) ,
three ti mesyohinied f&\GBé QbR ff)ﬁﬁlﬁuoﬁl@ﬁﬁﬁéﬁel-ﬂfrﬁﬂ@ Iy2uet ahd\basE:Fthl &tmm@ﬂb&s’rﬂéé?us

et her (EM Science;, reage roduct is transferred et of
Tefl on ﬁgmé{f' Bolxmer @F’;?g'b'%‘f%ﬂ‘ﬁ emyé‘?e'-‘g%ﬂfl“%d 67 thepobimsss {plleyying in-
nmortar & pesithaleytralizgionrwith atstuchlomeﬁ'fcaﬂxlmtyl foff a1 N&DH - (Bﬁkdﬂ@blﬁl?zel‘d? ah@® TNVECRNY
resi dual t e g

appr oxi mat CGIPX&? Aé-.?lyéé& ;eﬁéécg‘yéo*] ﬂ‘gés %W?nvaluesc%btt?'ﬁﬁ E"mﬁ?e Weuthzed 1on-

di met hyl am %ﬁ@ﬂzﬁ/hmmhﬁmyimmlm witle nesiyaretityadizatipnl aré alsorimaighpaingoed "o
obt ai ned ( Sﬁﬂﬂlﬁed basis” for comparison to the gel volumes measured for the comparable neutralized

hydrogel -forming polymers. Results of these measurements (expressed on a dry-weight basxs)

are tabulated in Tables 1-1 and 1-2.
' Based on a comparison of the gel volume value for sample 1-1 and the weight-adjusted
. gel volum_e value for sample 1-2 following"in-sit'u neutralization, it is concluded that conversion
“of the anionic hydr_ogel-fonnihg polyxher from its neutralized to its acid form results in little
.change in the underlying properties of the hydrogel-forming polymer. Thus, except for degree



1-4). - The noi sture content of the above neutralized and

I on- exchange hydrogel -form ng pol yrrers is determ ned by wei | 0ss after
“three hour¥08¥SMéE[err] C. PUP capacity is determined .underP%@Hi’ﬁ‘—’Fﬁ?ﬁé
pressures of 0.3 psi ‘and 0.7 psi for tinme periods of 60 m nutes and 225

m nutes. Extractables for the acid form afi oni c hydrogel -form ng pol yner
and base-formcationic hydrogel-form ng polyner are determ ned foll ow ng
in-situ neutralization with a stochionetric quantity of I N NaOH (Baker

anal yzed) ang nélm'aﬂﬂtloﬁ Es%h@!es Anﬁﬁﬁﬁzﬁﬂ )are Jo?rﬁﬁ?a%te' rHﬂLrYals Rlso, Bt OVES ci@%antspn

acid form ani drogﬁ fE‘?ormn and base-formcati oni c

f ormi ng pol il E‘ﬁé"%‘?ﬁ‘iﬁ‘%‘i ged vplyms yalug forisprple 1-4

pol yners f Olfbldhhrﬁgjml-si‘tu neﬁtreﬂhatim‘:uh rsaﬂohaaaddaﬁat%ﬁdmaonsanMaﬂaﬂE hidro u‘EQF
he

of I N NaCH ker ana Baker Analyzed),, respectively.
el vol . PTG FERARAR GRS ebeth form SEeRLT o G chRE o i il proptries
hydr ogel - f ororﬁthegxymgslffemngvpolhmcm-'Bm&wxmfora!legmabf mtralrizatxai sampies phtand 1-

corrected "tq, n@%%fe basis" -for conparison to the gel volunes
measur ed for the conpara neutralized hydrogel-form ng polynmers. Results
of these nmeasurenents (expressed on a dry-weight basis) are tabulated in
Tables -1 and 1-2. TISEY: Plhpertes ] fege gel volume val ue

for sanple XEahpfnd the wei ght - ad) U Sbturd €l
followi ng in-Situ neutralization, i;,tr. concl u

| PlerimL © 1-2
ony Sl e Ol o2f t he

ani oni ¢ hydrog Am&% 'ﬂeﬂ@a!&@“’d}ﬁ f S neut fzed to i m
results in llig@;%om rlying prope§t7|(es of Ihe . '
hydr ogel - for tﬂglc’&re]&alze légm)exqe;pt for degrles\e ) 8/ 37149

PCT/ US98/ 02 35 of
neutral i zatron(cat'3%1 a§e£°rT)and 1-%3%are conpar ablgoﬁﬁterl afs. Also, based

I 0
\(/)VgI Sh 1(:: Ogg JEiL ;&S gae éﬁtl,@il ﬁiﬁné %gﬁ\f) ro‘(\ﬁﬁa%%otpfs o8 mt Olﬁllgv;’lmxz%ggr? E}l’lﬂls ctoU'esponds

neutralizati on, iy

hydr ogel - f o, ﬂ°‘}dﬁ9’°4 g@;ﬁ Jdﬁxﬁf@d't R’ Vg 3b 3 ﬁ;o‘yt hén' é'e‘;}f??'ﬁ?tpgsulw in

little change | e un rop e{rﬂ{’roes:;é%f t he hydrogel -form ng
pol ymer. Thus, except for degree of neutralization, sanmples 1-3 and 1- 4

are conparabl e materi al Saple 1-2: PUP capacity values of Example 1 sa&%ﬂk &?1 1: Properties
of -Exanpl e Eag:afEp! s anpl e 0.3 psi 03 psi 0.7 p turg

7 psi
Gel Vol ume tractabl e 22 min) (60 min) (WADE min
Pol ymer (wt L utg’%ﬂh‘e 42
Pol ymer (1 Z@én(mﬁo&c ﬂﬂ c?fo%]f 3195 70 ) (a% 11

20 Alodi 8. a 6.9
%Cgtfgﬁrtl:oml% é‘? Uﬁ% it ﬁngHB i 3 (14)%18(;1) 102 _ PRy )
Gel volune is hits bas? OF%)V\A ng a%gut 75% $B-situ” néch ralizati 3r’p Thi s

cor responds a) The PUP capacity value at 225 minutes for thls sample is approxnmately equal to its
: 60 minute value. : :

b) All values are corrected for moisture and are expressed in units of g/g.

Example 2
PUP Capacities for Mixed-Bed lon-Exchange Hydrogel-Forming Polymer Compositions

The mo:sture-corrected catlon-exchange capaclty of the polyacxyhc acid hydrogel-
fonmng polymer is estimated to be about 13.9 meq/g, based on its monomer molecular weight,
The moisture-corrected anion-exchange capacity of the polydimethylaminoethyl-methacrylate
hjdrogel—fonning polymer is estimated to be about 6.4 meq/g, based on its monomer molecular
weight. Based on these values for cation'-exc':hahge and anidn—exchange capacities, a mixed-bed
jon-exchange composition containing polyacryhc acid and polydimethylaminoethy!

methacrylate hydrogel-formmg polymers, havmg approximate equal equivalents of cation-



to a weight-adjusted val ue of about 44 g/g. b) Gel volune is 16.3
g/ g fol l'owing about 100%in-situ neutralization. This corresponds to a
wei ght - adjwosessadiagal ue of about 13 g/ g. . %ﬁ? ’03515 -PUP
capacity val ues of Exanple 1 sanples (b) Sanpl e

03 psi 03 psi 0.7 psi 367 psi

(60 mn). (225 m n) (60 m n) (225 mn) 1-1 (Anionic;
neutralized form 38.2 (a) ' 31.9 (a) 1-2: (Anionic;
acid form exchan3e 4nd amon-excﬁiﬁge capacity, has £ w®ight ratio of anioni€ aﬁtlomclpo%/n(e@%? Byt C;
neutrallzedfor dlh 4. 10. 4 %7 (Catlonlc
base form 0.31:0.89 gn as a mixe edlon-exchangegap&cxty of about 4. meq/g a) The

PUP capacity vaI lm-eathaagé hydmgble&nﬁmg phlymesaam_ip@smensapmmﬁ rtaﬂabl\yeiglquat‘ to
;]3 ar 20 QX{]B%EG i |?'§ 9&{?1{: andfa w?%pr ratio ofﬁ%l gl%S agn%lecqu Eoe&gfgarésorm;ﬁo I1-54t g €
Exanpl e 2 preparéd by iﬁamg:altquas of the tivb saniplBe ($aple -2EKc iftex anikipgr the e;in-diaohangng
Pol yrrer eéepo pgsltlons-g}ﬁ ngmf@;r fo & ?r’UPeE)tIQQexcf’otr'lf?&s%ﬁplﬁn&ePUP

capacity of acl I's estimated
to be aboutcal?smg rrsqmgaratﬂwe?d 049 wghmﬁen’eth| @fcennmies ilgpnd, 1-3, vhere the

DI St ur e- CoLfi&fid ard RBMidic ﬁﬁ&b In\‘,rsoire 1hethe|r neutrahzed forms are also
pol ydi met hyl am nopet hyl.- acryl ate

' | d
D be abou: Prepaed e mcing Siaugis Gl the %vonms G a2t Akl G this S ©
t hese Vﬁl Uesixture mh¢mmcwt lﬁmdu@npapmeasciaaﬁgefsmpaw hi PP oylindeedr bed
i on- exchange con aCI’
ol v et hy PEHIRBEELUPCY sRte Py et Y arber Y s 9°5|°°15?§v%g PIRSSUTER §F

appr oxi mat eOB;,qQJaI and (¥ psil apd tngeasyfrerpent itimes of 60 minutes and. 225 minutes.  The: measured

PCT/ US98/ Ozlﬁ&ZmreVQn%i?{eazéllée% for PUP capacx are given IP' Table 2-1.
36 exchange an ani_on- exc an am% as_a weight ratio of

ani oni c: cat i oni cAgemparsondi g Cape"‘g’l"%“eégﬁ ZAd miputes demonstgatp dhat the ion-
i on- eXChang&cﬁﬁ@@%&&%ngfo@hﬁngol ér EBMosition exhlbnts moreI tﬂﬂn QXSDb)@ﬂﬁﬁase in PUP

hydrogel -fornmin r ns. w |
B o at CFR R Spifiine. e fb?{tpsr d badel Gladye 157 Rinadinle mixees ofghe go
parts sanpl mnciuoﬁlamirrmtlomp hyxheged}ﬂ)dnwgrpoxym@s @héhojn abeir wefutralived tfovmss A liskgease -

compos: 1 ot ARl PR B U R Ko PAPRRE L Sl or o

Table 2-1 PUP Capacity Values for Mixed-Bed lon-Exchange Compositions

Sample 0.3 psi 03psi  O07psi  0.7psi 1.4 psi ‘1.4 psi
) (60 min) (225 min) (60 min) (225min) (60 min). (225 min)
2-1 250. 3238 190 29.7 15.1 - 224

2-2 228 231 17.8 19.2 95 . 139
2. Fibrous Materials |

The absorbent members of the present inv‘entioh can comprise fibrous materials to form
fibrous web or fibrous matrices. Fibers useful in the present invention include those that are
naturally occurring fibers (modified or unmodified), as welll_a_s synthetically ‘made fibers.
Examples of suitable unmodified/modified naturally occurring fibers include cotton, Esparto

* grass, bagasse, kemp, flax, silk, wool, wood pulp, chemically modified wood pulp, jute, rayon,
ethyl cellulose, and cellulose acetate. Suitable synthetic fibers can be made from polyvinyl
chloride, polyvinyl ﬂuonde polytetrafluoroethylene, polyvmyhdene chlioride, polyacrylncs such

"as ORLON®, polyvinyl acetate, polyethylviny! acetate, non-soluble or soluble polyvinyl
'alcohol pélyoleﬁns such as polyethylene (e.g.. PULPEX®) and polypropylene polyamides such
as nylon, polyesters such as DACRON® or KODEL®, polyurethanes, polystyrenes, and the like.

" The fibers used can comprise solely naturally occurring fibers, solely synthetic fibers, or any

compatible combination of naturally occurring and synthetic fibers.



_capacity. Conparable 0.31:0.69 wei ght-ratio mxtures of sanples 1-1 and

1-3, where the ani oni ¢ and cationi ¢ hydrogel -form ng poly i
t hei. r neuMIFILP £ or ns, are also -prepared by mxing ali qgg?@sglhshe Two

sanpl es' (sanple 2-2). After m xi ng, this _?orrparabl e m xt ure of
neutralized hydrogel -form ng pol yners i s3{ransferred to a PUP cylinder for
measur enment of PUP capacity. PUP capacity values are determ ned for

confini ng pressures of 0.3, 0.7, and 1.4 psi and neasurenent tines of. 60
M nutes and 229 frhsrseused T dhenprasent myentionogagtber hydraphitiechydiophebisear daprberUP -

capaci ty apsmBihufim dr BothaRhRpHitid and hydrophobic fierS.ORP @deld %&@upfhett@lﬁl RYEropRmaci ty

val ues at 225 mnytes de nst e that the exc g rogel -formng -
pol yner . cofpEEbes e Rh# fhsrs, fnak arg Bﬁﬁgprﬁr@&g‘é"”%ﬂ“glﬁﬁg » agUsPNs bedy at

c ?nf |h ni ng mhﬁﬁ)sdapeﬁteﬂﬁn Eheze mm &?ardphmcﬁtg land ebtfnbim)earb@y;ﬁcaup ﬁpﬁﬂeabh eenm; sfure
of the ani oni c on ro I n.thel

neut ral i ze§°1%t 78 efﬂg%?en%‘ﬁé‘ée gxs'mf ﬂphﬁlﬁﬂggpé@l {%’?}d%f"vgﬁ'%n#ﬁl 0| é”sﬁl“ﬁg‘ifﬂ e
of 0.3 psi detil imtie Amaricat0Chemical Society publicafiab | eatited]1Ctitiet Ganglec (WettabMityiemd f or
o §egs Bed | fefiic Qamﬁgmlﬁ' EbABTCopyRgAPISRA. h FoBobr syctadk of Miler iz sl fo P!
(225 min) b¢eGted bb) a ﬂuld((22.5hydrpghxhc) when exthergﬁp ¢pntact anglegietgeen the fluidoang the

29. 7 - fi %51' 3r its surface %Zlefs thar?902, or whe%%hégﬂmd tends &)’gsp}ead spontanLZus‘?y across the?- 2

9.5 Fi brous Materj al s bsorbent nmenmbers
of the pr ewface.om%f Pﬁnb@hﬁowﬁwuwﬂbb%e@swt efF?r@{P@elt/oa figenpr syrfage dsus

web or fi b'é&i&ﬁief@ttblﬁéqgtdrdﬁh&ﬁé sfmseaﬁthctlaa. fehie ghdafes @Rkn 900 \408 tth® Auid"ddes {6t
those that are nat ur fgfa (rmodi fied or unnodifi i ed), as
wel | as syﬁ?’ﬁﬁ?"B’é‘F’i‘?"ﬁéﬁ'éﬁﬂt a°°° ﬁiﬁ'es of suitable '

unnodi f i ed/ modiTheedrticalat seldckipn oﬁhxdmphng dri Hydrqphohm:ﬁbmlewdbﬂtpand uﬁspmetfmxd

grass, b agﬂgrﬁﬁm% :é%ﬁgme% FL]n?l?( oth§,|J +h!§1‘ac§@ﬂ9ckc’s dg? o fpy*hg res%nﬁ'x a% riaéﬁéu e?rh{) eg.oyvo od

pulp, jute, Tay cel ose ose ac
“synthetic exasple f@aﬂbmbqnhd@mrb%rthﬁoaryxﬁp rpe| used dmrenlacaecorrmhtsm WPNFIFUGM de,

pol ytetraf hymﬁﬂ%i}}’ h@xﬂeovempmew ¥ k&i@ eﬁe shlhe labdbfoenPAbMB&S My,s.eaﬂnystus bhembas
ORLON@ olagw n

acet at [ ate, no e.or soluble ”
pol yvi nyl Jé‘Feé\E;WBP”"a'ﬁb?’fFBT g’l‘“‘?% §ét°lYF 5 ‘fﬁﬁl'é@( F%PI'Péﬁ%HX‘EWﬁw icHihersE &MY )
and, pol ypr epiydreghobiedfitietsinCit Jeasticrie of the absorteht mpmbsre shealso el mbefaswhere the
DACRO\I[ err ]Cxpem(,gt&c]rK (%3115!5 s%sélheol&%%bl rﬁ‘;eal'ssis J)‘Pacé’;ﬁti}’ r'bre %)lea'ng e}vl'hk? fluid h

fibers use rring
synt het i ¢ -petvisus backsheghsf an absorfpent artitle sc@rm lmténtlt@mlng pmst theaﬂxdn}beoewupmamag

and synt heyeq, i\';\%ﬁéb?c fibers provides a fluid impervious barrier. -
PCT/ US98/ 02517 149

37 - TH@r mapy Pesocbbeéﬁmwﬁb% accprdingoter the ARpESRE INYANtioR B &S, 96?:6’5?3*1%
hydr ophobi ibérs x.Cﬁ'BfeB'Sd aThis is especially true for absorbent members that are desired to efficiently

acquire discharged body fluids, and then quickly transfer and dlstnbute the acquired fluid to

_other, remote regions of the absorbent member or absorben_t ;c;re, The use of hydrophilic fibers

~ is particularly desirable for those absorbent members that comprise the-hydrogel-forming
absorbent polymers. _ o |

Suitable hydrophilic fibers for use in-the present mventxon include cellulosic fibers, '-

modified cellulosic fibers, rayon, polyester fibers such. as polyethylene terephthalate (e.g.,

: DACRON®),.hydrophi1ic nylon (HYDROF IL*). and thé like. Suitable hydrophilié fibers can

_ also be obtained by hydrophilizing hydrophobic tibers, such as surfactant-treated or silica-

treated thermoplastic- fibers derived from. fur cxample, polyolefins such as polyethylene or

. polypropylene, polyacrylics, polyamides. poly sty renes, polyurethanes and the like. For reasons

of availability and cost, cellulosic fibers, in particular wood pulp fibers, are pfeferred for use in

the present invention.



conbi nation of both hydrophilic and hydrophobic fibers. As used herein, the
term "hydrophilic" describes fibers, or surfaces of fibers, that are

wet t abl e vog ogmepus fluids (e.g., agueous body  fluids) dBREUSPUESEh these
fibérs. Hydrophilicity and wettabl lity are typically defined in terns of
contact angle and the surface tension of38the fluids and solids invol ved.
This is discussed in detail in the Anmerican Chem cal Society publication
entitled Contact Angle. Wettability and Adhesi on, edited by Robert F.

GO;“t dd( bOOpyr :c ?Iﬂhitm&d ;ﬁuﬂi gb&ﬁ ﬁaxfﬁe &dﬁ:ﬁéﬂcﬁorﬁi\wﬁﬂ-kfn%ﬁﬁ Ehemlfal %c@ss%@such he .
wetted by a f]u ro i C ei t.her e, conta ween
the fluid ﬁﬁd‘f?‘r.é“d( S"f'ﬁetsé’F“X%Fs Frf i %Q%F% grefireed)tp deriyefhese 9Y9°g 8rlp Ff ‘r?{%

fl UIdd t endﬁoumnﬁwﬂeadods o8 tatheid tpﬁdnuumcabﬂsﬁentil eharactdsisfiasC eThefe Wl ﬁul;b @ibers bot h
condi ti ons nor,na r

f
Cons! der od“PoMBLoh YHRER BT merapie Haneaey Suhgetpadghest 6 meSumieat |
and the fl thetnahoeebanicat, chempmeshajmspcmd zhemitthémnoaccizeieal pidp procéssese Récytled

fiber. "
Hibers it P sl VIS b 80 B s Hlehed Uk GBS AN RIS e
characterissedcs desired for the resulting absorbent nenber. -For exanpl e,

for absor bent NEJARABle thite ¥ R didphite fibeRot eser.ﬁm.@ sénP RLftioR! ¥spedilly for
partially, hydr ophobi c, now\gl)ﬁgn t opsheet, east one of ,the
absor bent ﬁ‘?;‘ﬁﬁ’é'i"sme"t"gﬁﬁ? previdin msﬂmsmam f%dcéﬁvlbtw RYRBETHSS, bsrd\efvéca“y

absor bent gjffened Cellufciiv filems. r&\bh;ée&ﬁé?ﬁinl se taptsl I"Eﬂbhﬁ@ll? sﬁffh&ﬁscellﬂ'lbﬁc Yiers" Of

hydr ophobi ¢ fi be{ﬁ .h_at |.east qne %?or nt nenhe

et whePssgIosE AR BE e e 8 o Bleay obvest B AR o
" br eat habl the"fiberstungemisoth &ty 4riduaqdeous pendmtmss Snaitlwhae«tandﬁcladc thbaddibembdf a

article su @g‘;‘ S ;

hydr ophobi gﬁrrﬁ%ér@&m&r%m ﬂﬂh{'ﬁ rln’p%rgél ous ’Q%mg the fibles. g'Ig.'(r '“”“ﬂy

absor bent sn%%d@oﬂm ﬁtj’fet"(ﬂgt?fethﬁrfé@éﬁib)’M‘?@i*ﬁ itk chenpjeal | sractyre, e.g., by

hydr ophi | i gmssl,f,k,{gg:paymgr&gmgerred This is especially true for absor bent .

enbers that are desire efficjentl re di cha dy- fl.ui ds
T hen tal ciPoIYIERR SharmisE, AESHSCRG $A 502t A THRTREere (e (e LT Gioers Jhges

renote r egtaiosicafodified stdbchas havitig stesdeascomtainingposupe (i g.camiigo grbhps) wach asfthose

~hydr ophi | | gvanlal{trﬁrﬁs%m a%mﬁ’afi #MHla%ﬁldheqbéall (go%ﬂ Bfrﬂ;e»wéis Ry b.siage ”%Eger s

that conprise ormn
hydr ophi I i srenzbarsing sch @seolwnidnemshle@éyﬂrm W (e Eo ymm%ééﬂéeﬂhrmle% ilnc.

f Iolberetsh | mnng.}e; r gn %édg\y{artesuw I;Jasra 1aﬁade0feglpg]@l)e§eﬁ§éae Ifort %ﬁﬁ{pg ﬁmhs .Patent
CovDRoR! L[ aesd 32 Horac i o ikl TNy hhimerid LRI Zhh S amidss,
obt ai ned bmah:yﬂd Cbphhheridaﬂ@:yh)ﬁﬂﬂd)lﬂbqrﬂtﬂnfbtdpms US&Uth@&hSM&eﬂﬂhﬁHirei@ &at ed
oo yol e 1 nCh 4R BAdELAP R RHaRiE' EauhTAL ks o Bon Bl SEARE kS

pol yami des genswi ylisseytatioreon web istyengiit teamestllmd m h@ Pan:ean,Ffmd geeasﬂmsppl@able
avail abi | i Béienﬂngmicgétfomﬁ@id TaPPE ndnbHBYS serled WGl 39, Cubvid JRAGNDH Packt biRES.

are preferred Tor use 1.n resen I nventi on.
PCT/ US98/ 0Baperboard”, Technical Assocxa ion of the Pulp and Paper Industry (New York, 1965). 38

Sui t abl e wood mﬂzsﬁ fibbda aSalsbe $Miefealll By chaiichr e4btioR) ForleRsiple, chaslinkalg agents
pr ocesses. S”CL‘e apphed to the fibers that, subsequent to: apphcatlon, are caused to chemically form .

intrafiber crosslink bonds. These crosslink bonds can increase the stlffness of the fibers.. While
the utilization of intrafiber crosslink bonds to chemically stiffén the fiber is preferred, it is not
" meant to exclude other types of reactions for chemical stiffening of the fibers. .

Fibers stiffened by crosslink bonds in individualized form (i.e., the individualized
stiffened fibers, as well as processes for their preparatlon) are disclosed, for example, in Us.
Patent 3,224,926 (Bemardm), issued: December 21, 1965; U.S. Patent 3,440, 135 (Chung), issued

“April 22, 1969; U.S. Patent 3,932,209 (Chatterjee), issued January 13, 1976; and U.S. Patent .
4,035,147 (Sangenis et al.), issued July 12, 1977.- More preferred stiffened fibers are disclosed



the Kraft and sulfite processes. It is especially preferred to derive these
wood pulp fibers from = southern soft woods due to their pr bency
char.act er W 988314%These 'wood pul p fibers can al so be obt ai ﬁg}ﬁgmw
mechani cal processes, such as ground wood, refiner nmechanical,

t her nronmechani cal , cheni nmechani cal, and A%ni -t her nonmechani cal pul p
processes. Recycled = or secondary wood pulp fibers, as well as bl eached
and unbl eached wood pul p fibers, can be used. - A desirabl e source

of hydr ophid U§. Pdthie 8 825,053 ([Sean eralf, hudar AHHNS, ig8YCOISI paenteeaxecopakrbeénfeﬂm)

absor bent pe ovi.di ition.and d
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35, 147 e I ssyed July 12,

13, 1976; % g“;[ ent: (Sangeni s
1977. More B? e%here At ppdes Héﬂcqﬂaeéreﬂa?fef bersdbs-olbe gpvist colmt) ml@e)vsrriwwe
PCT/ US98/ 085thé degree of fiber twist, which is a physical parameter of the fiber. The pro&dures ift

2 388 ngg n%lﬁgrg}él 8} 2.2g gig{?t ngr[l)ees and ?otalqw?st c:oum'S alrlggesm I Im 6% P%t9e§t94 899 6%2 Pat ent
The preferred stiffened fibers will have an average dry fiber twist count of at least about

2.7, preferably at least about 4.5 twist, nodes per millimeter. Furthermore, the average wet fiber
twist count of these fibers should preferably be at least about 1. 8, preferably at least about 3.0,

and should also preferably be at least about 0.5 twist nodes per millimeter less than the average
dry fiber twist count. Even more preferably, the average dry fiber twist count should be at least
about 5.5 twist nodes per millimeter, and the average wet fiber twist count should be at least
about 4.0 twist nodes per millimeter and should also be at least 1.0 twist nodes per millimeter -

less than its average dry fiber twist count. Most preferably, the average dry fiber twist count



i ssued Decenber 19, 1989; U.S. Patent 4,898,642 (More et al), issued .
February 6, 1990; and U. S. Patent 5,137,537 (Herrow et al), issued August
11, 1992, wDI98BI14dhi ch are incorporated by reference. PCT’USQS’O#&nnre
preferred stiffened fibers, chem cal processing includes intrafiber
crosslinking with crossli nkl ng agents whi40e such fibers are in a relatively
dehydrated, defibrated (i.e., individualized), twisted, curled condition.
Sui t abl e cheni cal stiffeni ng agents.are typically m)noneri c crosslinking

agents i nclshduldge dbéasnabout 6.5itivREinddes ped Ml x}leﬁ Qhd }heddv@}agé' Weffiber twist count -
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melting point of this thermoplastic material should be no lower than the temperature at which

o

' the thermally bonded absorbent structures, when used in absorbent articles, are likely to be
stored. The mél_tihg point of the thermoplastic material is typically no lower than about 50°C.
The thermoplastic fnaterial_s, and in particular the thermoplastic ﬁbers, can be made from
" a variety of thermbplastic polymers, including polyolefins such as polyethylene (e.g.,
PULPEX®) and polypropylene, polyeéters, copolyesiérs, polyvinyl acetate, polyethylvinyl
'acetat‘e,"po1y\_'iny1 chloride, polyvinylidene chloride. polyacrylics, polyamides, copolyamides,
-~ polystyrenes, ‘pol'yUrethanes. and copolymers of any of the foregoing such as vinyl chloride/vinyl
acetate, and the like. One preferred therrﬁoplastié binder fiber is PLEXAFIL® polyethylené
" microfibers (made by DuPont) that are also available as an about 20% blend with 80% cellulosic
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PCT/ US98/ 0Palymer that is encased within a thermoplastic sheath made from a d:ﬁ‘erent polymer.

fibers sol goypdetortgiRin tHGRARRAL E}{H&%#QRQE &ycawewéa a@ﬁtﬁ&ammhln the

Dependi-ng u t he, d eS| red charact erl stics for t resul tj ng t her

bonded abs Bg‘g@ﬁt CORATSING, the; 6PTE-a 1452 Tesylh dhese B 1°8'§‘P‘P‘l?“h§'l’eé? provde thgmalhen "‘g
hydr ophobi @ué iolseiting ofakie sheatk pbigmer, while rdt’alﬂﬁg)mh idksiable Strexyttbcharacteristics of the

surf act ant eﬁgﬁg or silica-treated thernoplastic fibers derived from for
exanpl e, 8 “such .as pol yet hyl ene or pol ypropyl ene, pol yacrylics,
pol yami des poISysalah bivomponsot fiberetfhonssin tharpdeseiteinbénition ¢l dncludef shegthiobret he

hydr ophobi ‘i‘lb&@ﬂ&»‘mﬁh@ $hildwihg Pm&H3mBMatiGd 6 Qh?%ﬁé/é@%r&ﬁﬁen@)’poly&ﬂﬁﬂhﬂem

with a surfact ant,” suc as a noni oni.c .or ani Oﬁl C sur
sprayi ng t Reetats/palypropylsnen Palyethylengtpolypster. (Rplxpropylene/pelnestar; sgtolxemspoayesrer

surf act ant a@dttbw.menmauwumﬂytsbﬂamubi‘caﬁb@ﬂa: mm%ratsu@f'bers tfétusp QepeAiE hrefRbde 1N
pr oduci ng her i.on,. the

d [idif t
sur f act ant '1’4 RS ??é’?‘tpé' er“%r?élpr?s)ﬁftertﬁ ﬂﬁ%d%&go‘f‘gf'ﬂé%ts’wﬁ% :Ciﬁﬂyl‘f'mﬂer
Sui t abl e. suacdtaie baprlgethylénesheatte (e DANAKLEINT, aZEleBQND@Lth}HSSBQi Bifempohert6

manuf act ur ?@ellg)y 'hgélse %ﬁlbgﬂﬁt ﬁtegg tan {n concentric or eccentric. As used herem the terms
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through the cross-sectional area of the blcom ponent fiber. Eccentric blcomponen_t fibers can be

desirable in. providing more cdmpressi&c strength at lower fiber thicknesses. Suitable

bicomponent' fibers for use herein can be :.-nhcr un-.nmped (i.e. unbent) or crimped (i.e. bent)

Bicomponent fibers can be crimped by typical teatile means such as, for example, a stuffer box

method or the gear crimp method to achieve a predominantly two-dimensional or "flat" crimp.
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Other optional components that can be present in absorbent webs are described in, for

. example, the Other Components and Matenals section of U.S. Patent No. 5, 562 646, issued Oct. .
~ 8, 1996 to Goldman et al., which is mcorporated by reference herem
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In measurmg the concentration of hydrogel-forming absorbent polymers in a given

region.of an absorbent member, the percent by weight of the hydrogel-forming polymers relative

' to the combined weight of hydrogel-forming polymers and any other components (e.g., fibers,

thermoplastic material, etc.) that are present in the region containing the- polymer is used. With

this in mind, the concentration of the hydrogel-fonmng absorbent polymers in a given region of

" an absorbent rnember according to the présent invention can be in the range of from about 60 to

| 100%, preferably from about 70 to 100%, more preferably from about 80 to 100%, and most
preferably from about 90% to 100%. ;

Another important aspect is the basis welght of the hydrogel forming absorbent |
polymers in a given region of the absorbent member. The hydrogel layer porosxty, gel
permeability and high demand absorbent capacity propertiés of these hydrogel-forming

~ absorbent polymersbecome most impactful on tbe absorbency performance of the absorbent
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contact (i ‘Yarrier leg cuffs, can help with the latter. Also, special fluid acquisition members have been

used to move fluid below the topsheet prior to entry into the storage regions of the absorbent
core. In spite of these measures to improve fluid handling performance, there is still a need to
gain as much lateral (i.e., X-Y dimension) fluid movement as possible in the storage regions of
© the core, particularly as the absorbent cores become thinner and thinner. '

_ The potential improvements in lateral fluid movement offered by absorbent members
comprising the relatively high porosity and preferably high pennéability’ hydrogel-forming
absorbent polymers described above requires a certain amount of physical continuity in .the '

- hydrogel-containing region (i.e., the gel-continuous fluid transportation iorie or léyer) for
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of concentratxon of hydrogel-formmg absorbent polymer, the other components in the absorbent

. core (e 2. ﬂutd acquisition members), the other components in the absorbent article (e.g., the
- topsheet and/or backsheet), or any comblnatxon of these components. See U.S. Patent No.
) __5,562,646, issued Oct. 8, 1996 to Goldman et al.

D. Absorbent Cores

Absorbent members according to the present mventlon comprising high concentrations
ofa mixed-bed of hydroge]-fonmng absorbent polvmers are useful alone or in combination with
other absorbent members in a vanety of absorbent cores. These other absorbent members can
include those useful for initially acquiring the discharged body fluids before these fluids are

distributed to the fluid storage member of the absorbent core. These include absorbent members
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an upper in the Z direction. Lower assembly 28 comprises an upper fibrous layer 44, a lower layer 43
comprising the mixed-bed of hydrogel-forming absorbent polymers, and a tissue layer 52.
Layers 32 and 40 can be separate layers as shoim in Figure 1 or can be merged into a single
layer and serve as a storage and redistribution asscmblv As is apparent from Figure 1, it is not

. essential that the layers should be co-extensive. .

--Acquisition layer 32 of upper assembly 24 15 the upper effectnve layer of the absorbent
core and is typically substantlally free of hy dmszcl Ionmng absorbent polymer. If hydrogel-
forming absorbent polymer is- mcluded the amount should be kept relatively low and is
preferably substantially free of superabsorbcm_ _m_alcnal. at least in the upper half layer 32, and

. _generally throughout most or all of its thickness. See U.S. Patent 5,217,445 (Young et al),
issued June 8, 1993, and U.S. Patent 5,360.420. (Cook et al), issued November 1, 1994, which
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' some, for example, up to about 30%, of the second hydrogel-fonm_ng absorbent polymer in the
- upper half of combined layers 44 and 48. : |
' ‘The first hydrogel-forming absorbent polymer and somettmes also the mixed bed of
hydrogel—formmg absorbent polymers, is provided as a layer that comprises predominantly the
" absorbent polymer(s)' By "predominantly is meant't'hat at least about 50%, and more typically
at least about’70 or ‘about 80% of layers 40 or 48 are hydrogel—formmg absorbent polymer.
_ These layers of hydrogel-forming absorbent polymer can be bonded to, or otherwise supported

. by a support sheet. The distribution within layers 40 or 48 can be uniform or can be varied. for
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supporting substrate for the adjacent acquisition layer 130 and the storage layer 132 and; and (2)
a structure to which fluid stable bonds can be formed with the synthetic fibers in the acquisition
layer 130 and storage layer 132. Layer 134 preferably retains a high degree of its integrity when
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embodiment, layer 134isa spunbonded polyester nonwoven web.
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' absorbent article. |
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of fibers are either inherently hydrophilic, or can be rendered hydrophilic by treating them in

- any of the manners described previously. o '

Performance is improved by selecting a relatively stiff fiber that maintains a substantial -

portion of its compression resistance when wetted for the fibers in the first group. (That is, thé

fibers should have a high compressive modulus.) Preferably, the fibers selected are both

compression resistant under wet and dry conditions. and are wet and dry resilient (i.e., they tend

to both resist compression and to spring back when compressed). Chemically stiffened fibers

are especially preferred for these criteria. ' - |



in the formof. a honogeneous blend of fibers. Blended storage |ayer 132 is
“conprised of at least two groups (or types) of fibers. These include a
first growpd¢sm7iaype) of fibers and a second group (or typ‘é@T/B$981q2§7e7rs.,--
The first group of fibers conprises |ow denier, relatively short, '
hydrophilic fibers. The second group of §4 bers conprises from about 5%
preferably at |east about 10 or 20% to about 90% of the fibers in the
storage | ayer, of "higher denier, longer, npisture insensitive synthetic

ibers, (e baugaRkas il el iy of AR AYSLANG! l? 1 Aok Ot B g
hydr ogel - f group o fiberds a'lllbé'mrsp@ﬂwf@?on)i grovp of febees $f@tlid@|a9fbet¢fé\l$h/\e°'gw9$§p's of

fibers Canm*aaumm&totxe nPaﬁxQQH qeentm)y S hioﬁh'lhé‘(vha’{ WBRA! IThe ﬂ%e%hﬁ 81 £Qnd
different types _of absorbent articlés. ese conponents and Pro perties of

“ the stor agémpa?‘équsih%t"ea 3 welgeblycbe; wet gpd dovetesilientaSuitahly fihgrs for inclusiontine
fibers in &ta%eédnasgto@ratﬂbeefméw&em @ﬁﬁothﬂﬂ@ed\/t@rsyﬂﬂald m&t&m;ﬂi@eh (S STV
provi ded that these %I es grs,ane hf?‘F t hose.of the
Pl bors i n Hite WA shiegid Bpva feeing uipe Tor s e Rerof e apiiptntlagt
- fibers pr e 30. Bibgr lenaths, dediangt.tawbe the samg, tbatrarenotezqws&arit)aham Fbt 2xdnfipid)

(about 1. 3ye U ekl 5L BB T HAOE oEsBler® apag,flert{ﬁf%bt.n%bgabout

0.6 cn. T ers ers prée $ot ave a nier
per fiber gidingpiarthé atquisitinn) ofoﬂmdseysi fdnegneamr resitigngy, and lab@mthem fitreoy & the

~preferablygg3sa ?Qac@n RiveSAURbr Jeﬁe@@t%ﬂtas $hbut Qng?ﬁp Pttbefe?lreﬁff%ﬂm#hsl £& ol g

or equal to a he first group 0 ers can conprise natural °
fibers sucFV“&?“EﬁPf’éFF'BFStB@B?l?}'ﬁé&ﬁde?‘ﬁe’e belpWd| ose fibers can be in the

; OL m of comﬂI tmptadauw,oale bk if gbeé@nalgmup oI FibedsHatd &n unchighped len &rgi%u&
i bers can_alternativ onprise

i ncl udi ng B§R °R&eual 19 % ﬁ?"‘r/‘&g[“ ‘8& 49&;\"? Iagéo?'g)pﬁ’f}g’s'f‘%rﬁé’ms%%f’v&m' °"re:§‘§}6lrf°
cheni cal t htsutrdl2 ek {abvut dl3 pm). p ThodenitCofvRie GbersT Pthe, segomugrdupobd dibesris
cross-link i . UPrh e are
ei ther i nh &nﬁbbg#&%?ﬂ{ Qﬁgem%p?(t:ﬂaen (ggslrnetﬁgltg? (f%{?dﬁrfoﬂ{tgf I. e{ér('i;:}‘a I ng '
themin apgsm grpmot’rfﬁbm*eprsfewébdm)eéﬂp«rr@@r fibey|of between about Pé/ﬁqu rzrmﬁ@éonts

i'mproved byp §24026dd MérePrefGhRy bitRkeh a%t,mfa‘ ankiiaB&\ft 4b hmorérﬁtﬁtam 115the Wastrart | al
portion of 'tﬁ;'a orrpHE]essm resi tf@ en wetted for t he

A
First grouf? € seqond exqupisd bets fetmesaaod 17 ot 4 B A0 S0 s
Pr ef er abl yprefdmwistbew\&eseﬁoacmaﬁdabmtnﬁtth conpressi on resi stant under wet

and dry condi t i@Deedd ol GedhBr AN 85 bl Monlline o 1EYod A i R0

resi st conpr'essi on an
stiffened sdcprd groupeffiberyare n@tlsnl;stqmzelbeaffeeudfbmrthetmesgececqﬂntoeqmra (and, thus, wilh

98/ 37149 pot collapse when wetted). These fibers may, however, transport fluids along theu' surfaces.
PCT/ US98/ 02517

The' fi ber s IPhibeTe i thesriePnd 25 84Y bs ekrephifice hydsprhiobic) g Pm'érhyémhﬂwed

]t: ! ger S i E bah'ﬁalfyt li)&ii'ophgbteurrh@fﬁbérs e the.seddng g‘rm@e&ﬁ' bets ﬁrbﬁraﬁ@qﬁﬂd af leﬁstneoﬁhfe_
| bers sno

h H éjro %ﬁsc comp en\}vﬂ Q) | 1) I'Tg % OeS ulllelill ers m %e SECon al‘on a
rel atively i g'h (?"T ge enowery &d® t°|°88tP2 the econ grouﬁ oP
fi bers shoof fibess cam er providebvith b dydwephibie doriponentsis |aI nugrber omtablb r“@ys i Bhess for
i ncl usi on inangk NG %F&ﬁ’&qx EéaL{B cggnn% J}e&%gg%me%rs RUendbr $hd rﬂbagfeﬂtefro

synthetic fibers comprl se any materi al s spec ove as
- bei ng sui t-siffages; Bydrophdlicy s the fibers of the acquisitionl ayer

One suitable type of synthetic fibers for use in the second group of fibers is crimped

o polyester fibers. Suitable synthetic fibers are those formerly available from Eastman Kodak
 Textile Fibers Division Kingsport, TN as the KODEL® 200 and 400 Series PET fibers. One
suitable type of synthetic binder fiber is the KODEL® 410 fiber. A suitable polyester fiber is

the KODEL® 431 fiber. These KODEL® fibers have a denier of 15 per filament and a length of

. about 0.5 inch (about 1.3 cm) and are'prefe.rably crimped at a crimping frequency of between
about 5 and 8, preferably about 6, more preferably 6.3 crimps per linear inch (i.e., per 2.5 cm).

The fibers are preferably crimped at a crimping angle of between about 70° to about 91°, more
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PCT/ US98/ 03tokage layer, making it 1mpract1cal to attempt to express an all-inclusive overaSrange of
preferably bout 8%err | npi ng provides.the fibers with inproved
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synt hetic faipnleqube(wa rfp¢ei5<9f mqoa@esents ﬂh@ %%véween the components of

the multiple layer absorbent core 120 are particularly shown in Figure 2. The body-facing side

of the acquisition layer 130 is adhered to the underside (or garment-facing side) of the topsheet

112 by adhesive 166. The garment-facing side of the acquisition layer 130 is bonded to the

body-facing side of the fluid stable layer 134 by adhesive 167. The garment-facing side of the

fluid stable layer 134 is, m turn, bonded to the body-facing side of the storage layer 132 by

adhesive 168. The multiple layer absorbent core 120 is also preferably.'adhered betweéx_x the

topsheet 112 and backsheet 116 by adhesives shown as layers 166 and 169. These adhesives are

applied between the multiple layer absorbent core 120 and the respective inwardly facing

surface (or garment-facing side) the topsheet 112 (as described above) and the body-facing side .
of the backsheet 116. ' '
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- no intermediate fluid stable layer, to the body-facing surface of the storage layer 132).- The
crimped synthetic fibers will also form fluid stable bonds between the -ganﬁent-facing surface of

~_ the fluid stable layer 134 and the body-facing surface of the storage layer 132. Fluid stable

bonds will also be formed between the garment-facing surface of the storage layer 132 and the

body-facing surface of the backsheet 116. - R 3 :

~ The topsheet, fluid stable layer, and backsheet are also fluid stable in that they generally

resist stretching when wet and are able to serve as supporting substrates for the other layers such

as the acquisition layer 130 and the storage layer 132. The acquisition layer 130 and the storage

layer 132 are subject to stretching and being pulled apart under the forces associated with
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layer, and a tissue layer positioned between the acquisition/distribution layer and the storage
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thermoplastic material, more preferably a hot-melt adhesive such that the core integrity layers
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As further shown in Figure 3, the tissue layer 270 is joined to the storage layer 280 by '
construction adhesive layer 294. The primary core integrity layer 230 is positioned adjacent the
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integrity layer 230 material.
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cellulose acetate butyrate, and the like. Blends of thermoplastic materials can also be used,
including, but not limited to, physical mixtures and copolymers. Particularly suitable
thermoplastic materials include polyethylene, polypropylene, po!yestefs, ethylene vinyl acetate,
and blends thereof.



The prinmary core integrity |ayer 230 conprises a continuous, fluid pervious
nesh of t hermopl astic material. The thernoplastic naterlal I S ef erably .
a hot - nel woaghempve, more  preferably a hot-nelt, pressur@T§E#§RP' o
adhesive. The thernoplastic material is also preferably el astoneric.
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Var i ous - h@¥resthss-pengitive adhpaivess Hatrmelt, pressuterssositive adhesives.as andergipachbihtiopesefdy.
Hot - mel t  ordinary skill in the art, have some degree of surface tack at use temperatures. These tacky

‘materials typically have a viscosity at room temperature (about 20°C to about 25°C) which is

- sufficiently low to permit good surface contact yet high enough to resist separation under stress,

o 1yp1cally on the order of 104-106 centipoise. Due to their surface tack, the pressure-sensitive

adhesives used herein tend to increase the coefficient of friction between absorbent article

‘components that may be adjacent to the pressure-sensitive adhesive, for example, the absorbent

core layers. In addition, the pressure-sensitive adhesives provide manufacturing flexibility since
joinder of the primary core integrity layer to other absorbent article components can then occur -

. via the pressure-sensitive properties of the adhesive after the adhesive has solidified. Various

hot-melt, pressure-sensitive adhesives are known in the art and are suitable for use herein.



adhesi ves are typically based on one or nore:types of thernoplastic
materials, such as those described above. Thus, the hot-nelt adhesives
used. her eiWOOYBTIH® a t hernopl astic material or a conpositi G¢TEENBIORBITNg -a
t hernopl astic- material. The various hot-nelt adhesives known in the art
are suitable for use herein. Thegshernopl astic material is
preferably el-astomeric. Elastomeric materials are believed to be
particularly useful for maintaining the integrity of the absorbent core
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In general, as the viscosity of the thermoplastic material being meltblown decreases, |
strand formation more readily occurs, with the resultant strands tending to have a finer denier.
The viscosity also influences the strand onentation, the orientation tending to become more
random with decreasing viscosity. The \}iscm-n} for a given material typically decreases with an

increasing melt/liquefaction temperature and particularly with increasing gun temperature.



melt, pressure-sensitive adhesives are disclosed in the above-referenced
and incorporated U S. Patent 4,731,066, and include those materials based
on ther nowoasBimebl ock copol yners, pol yacrylates, and et hyCIRSIGOIT - .
acetate. Suitable elastoneric, hot-nelt, pressure-sensitive adhesives

i nclude the A-B-A bl ock copol yner based @dhesi ves that are specified as

H 2085 and H 203 1 by Findl ey Adhesives, Inc., of Wauwatosa, W.
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PCT/ US98/ Oggirynsem%?gﬂ%y the air temperature is sufficient to ensure the interconnection of the
64 . Theindiviruel stiahds aeihbr‘rddpwmcf atateriah om ik gusftratee(inﬁmghuhe&xmded spdtedul ed

to pr ovi dene%dvﬂ& Cb%Si the! Q:%%e melt/liquefaction state as when first extruded, - it is preferably

sufficiently molten/liquefied to enable interconnection of the strands). Typically, the air

_ temperature is from about 204°C (400°F) to about 238°C (460°F), preferably from about 215°C

) (420°F) to about 227°C (440°F), more preferably about 221°C (430°F). Upon céoling to a

temperature sufficient to resolidify the thermoplastic material, the resultant mesh of
interconnected strands is stabilized. o '

- The ‘thermoplastic material is applied to the substrate (e.g., an absorbent core
component) so as to not interfere substantially with absorption of the absorbent core. Thus, the
basis weight of the mesh of thermoplastic material is typically from about 2 to about 8



enabl es strand formation as desired. - The nelt/liquefaction
tenperature is typically fromabout 121[err]C (250[err]F) to about

204[ err] CWQAYBTAY r | F), preferably about 149[err]C (300[ er r FEYIBAR-G: .
190[erer] C (375[err]F). The adhesives designated H 2031 and H 2085 are
typically held at a tenperature of from é&out 135[err]C (275[err]F) to
about 204[err]C (400[err]F), preferably about 149[err]C (300[err]F) to
about 177[err]C (350[err]F), nore preferably about 165[err]C (330[err]F).
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t he absorbent core. Thus basi s weig he nesh hernmopl astic
material i SOESFRY dayer ar rberwras%&t azcheff'%amonam by the W)'%/ mmyuw-seﬂsmve
PCT/ US98/ OMZmas of the thermoplastic material of the primary core integrity layer, where sch materials
grans/ squar.ege me‘ier (g/merr]), preferabl y about 3 to about 7 g/ rr[err] nor e
pr ef er abl yareb‘bsﬁ 4 to

In a preferred embodiment, the primary core integrity layer 230 is directly joined to the

.chassis component by a construction adhesive, Suitable construction adhesives include any of -
the adhesive matéria!s such as are known in the art of bonding absorbent cores to chassis

- ‘components, including those described herein in referei_lcé to joining the backsheet 216 and the
absorbent core 220. The construction adhesive can comprise any of the hot-melt adhesives
described iri reference to the thermoplastic materials for formmg the primary core integrity
layer. '
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The secondary core integrity laye; 240 may or may not envelope one or more absorbent
layers of absorbent core 220. As shown in Figure 3, the lateral width of the secondary core
integrity layer 240 is less than the lateral width of‘ each of the various absorbent layers of the
absorbent core, i.e., lateral width of the secondary core integrity layer 240 is less than the lateral
widths of each of acquisition/distribution layer 250, tissue layer 270, and”stora‘ge layer 280).
Thus, the secondary core integrity layer 240 does not énvelopé the side edges of, respectively,
the acquisition/distribution layer 250, the tissue layer. 270, and the storage layer 280.
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the primary :core integrity layer 230). The backsheet 216 is then joined to the primary core
integrity layer 230 by construction adhesive layer 296 and to the topsheet 212 by a construction

adhesive (not shown).
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Absorbent cores contammg a layer of meltblown fibers and particles of hydrogel-

- forming absorbent polymers having at least the PUP capacity and preferably the PHL and SFC
values described in B(1)(b) above can also be formed according to the procedure described in -

- U.S. Patent 4,429,001 (Kolpin et al), is_sued . Januéry 31, 1984, which is incorporated by

-reference. For some absorbent articles, two or more separately formed layers of these
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por ous nothncabsmbmboxthad to ﬂxetbacldshaenbpmrtztchmf:nttdmnemhtaealiose well known in the
art. As used herein, the term "joined" encompasses configurations whereby an element is

bent
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dtrectly secured to the other element by affixing the element directly to the other element, and

- _ conﬁguratmns whereby the element is mdxrectly secured to the other element by affixing the.
element to intermediate member(s) which in turn are affixed to the other element. In preferred

- absorbent articles, the topsheet and the backsheet are joined directly to each other at the

~ periphery thereof. The topsheet and backsheet can also be mdxrectly Jomed together by directly -
joining them to the absorbent core by the attachment means. , : |

The backsheet is typically impervious to body fluids and is preferably manufactured from

a thm plastnc ﬁlm although other flexible ﬂund impervious materials may also be used. As used



absorbent core. Qther fibers besides neltblown fibers can be introduced
into the absorbent core. For exanple, crinped bulking fibers can be ni xed
with-mel t bW@&#¥14%rs together with absorbent pol ymer parti FeYUEPBthare -
a nore lofty or I|ightweight absorbent core. E Absorbent Articles
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body fluids an manu ured fr astic m
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used hmlqgngmaygn topsheets and aperture formed film topsheets. Apertured formed films are

PCT/ US98/ Oéspddially preferred for the topsheet 'n,
the term"fle y & r ef e?rs teoolr’rsateerbleg s° ﬂl‘"leg T tpemous t? bo‘r!ﬁ ﬂ““'é ‘aha )iepr%é'gd |y
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prevent s beesredd skind SThak3he suefdce of the formed film that is in contact with the body remains dry,

thereby reducing body soiling and creating a more comfortable feel for the wearer. Suitable
formed films are described in U.S. Patent 3,929,135 (Thompsbn), issued December 30, 1975;
U.S. Patent 4,324,246 (Mullane, et al.), issued April 13, 1982; U.S. Patent 4,342,314 (Radel. et
al.), issued August 3, 1982; U.S. Patent 4,463,045 (Ahr et al.), issued July 31, 1984; and U.S.
5,006,394 (Baird), issued April 9, 1991. Each of these patents are incorporated herein by
~ reference. Particularly preferred microapertured formed film topsheets are disclosed in U.S.
Patent 4,609,518 (Curro et al), issue September 2,-1986 and U.S. Patent 4,629,643 (Curro-et al),
issued December 16, 1986, which are mcorporated by reference. The preferred topsheet for use

in catamenial products of the present invention is the formed film described in one or more of



and contained in the absorbent core fromwetting articles that contact-the
such as pants; pajams, undergarnents, and the |ike. The backsheet can-
conpri se aw@osEII49r nonwoven naterial, polyneric fil ns.such RGI/US98/02517. _ -
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measurements is formed by swi

elling a hydrogel formmg absorbent polymer in Jayco synthetic
urine for a time period of 60 minutes. The hydrogel layer is formed and its flow conductivity

. measured under a mechanical conﬁmng pressure of 0.3 psi (about 2'kPa). Flow conductivity is ;
measured using a 0.118 M NaCl solution. For hydrogel-formmg absorbent polymers whose
uptake of Jayco synthetic urine versus time has substantially leveled off, this concentration of -
NaCl has been found to maintain the thickness of the hydrogel layer substantially constant
during the measurement. For some hydrogel -forming absorbent polymers, small changes in
hydrogel-layer-thickness can occur as a result of polymer swelling, polymer deswelling, and/or

changes in hydrogel-layer porosity. A constant hydrostatic pressure of 4920 dyne/cm?2 (5 cm of



The body surface of the formed filmtopsheet can be hydrophilic so-as to
hel p body fluids to transfer through the topsheet faster th ody
surface WO 97148 drophilic so as to dininish the likeli hooge?‘@fggﬁl%lljp :
will flow off. the topsheet rather than flowi ng into and being absorbed by
t he absorbent structure. In a preferred Bnrbodi nent, surfactant is
|ncorporated into the polyneric materials of the forrred filmtopsheet such
'as is described in U S.- patent Application Serial No. 07/794, 745,
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‘Reservoir 612 is provided with a generally- L-shaped delivery tube 622 having an inlet
622a that is below the surface of the fluid in the reservoir. The delivery of fluid by tube 622 is -
controlled by stopcock 626. Tube 622 delivers fluid from reservoir 612 to a piston/cylinder

~ assembly generally indicated as 628. Beneath assembly 628 is a support screen (not shown) and
- acollection reservoir 630 that sits on a laboratory balance 632. .
Referring to Figure 7, assembly 628 basically consists of a cylinder 634, a piston
.. - generally indicated as 636 and a cover 637 provided with holes. for piston 636 and delivery tube
622. As shown in Figure 7, the outlet 622b of tube 622 is positioned below the bottom end of
tube 620 and thus will also be below the surface of the fluid (not shown) in cylinder 634. As
- shown in Figure 8, piston 636 consists of a generally cylindrical LEXAN® shaft 638 having a |
concentric cylindrical hole 640 bored down:the lon gnudinal axis of the shaft. Both ends of shaft
638 are machined to provide ends 642 and 646. A weight indicated as 648 rests on end 642 and
has a cylindrical hole 648a bored through the center thereof.



0.118M Nad ) -i s used for the measurenent. For mi xed-bed ion-exchange
hydrogel -formi ng pol yner conpositions, the tine period for svvel | i 53

typi cal | . ywewsended to 225 minutes to allow nore tinme for

equilibrate and the NaC concentration is typically adj u_sted (gener aI I y to
| ower concentration) such that no nore Mhan small changes occur in

hydr ogel -1 ayer thickness during the nmeasurenent. Flow rate is
determ ned by neasuring the quantity of solution flow ng through the
hydrogel | ayern3&rted Jnun@bth@xnerafmum gerl'_elrQW dirkhier Teffon\dtdh RL481650 Mevidgagt | on
of the rreasu enment %olw E vg{)Latl n mclgg chang esdl n the
t hi cknessa”é’f' fﬁéesﬁﬁa%ﬂ’g' F erﬁﬂ IHALREd P I St'zf‘f R psioslfably gpveinside
Jintersti téyindérl 684d, AaSpardixmlai-lbfwhdwnnntanﬁrbw, piaee htadi 650 it pbsi‘ded ivéith Yomr ds
(which, for exa ved, ex | aced
With Nac op O?ntrlc 6%% of%?@r*tf 90% ?}g[}ldg%ﬁ %?iesngacae c}enIE] %% ,ﬁ%g‘"?‘ﬁg QISHEQG k?s afil -l ow
‘rate, typétdal Aycmbbasesadn lﬁ}guw!ﬁ,r@pcﬂnam mggstfﬁé to 1666 S vathinf the \greazdefived by zer o

tinme, .is Hsed 6?9 Gtk %Hﬂelé“irfezich% T;lfe?é‘@é’rf‘c&ﬂtﬂ: E‘imﬁeix@%o?eﬁ'ﬁdf?&ﬂ{]'tgﬁ’t 91‘?6’:{:’%}" vity

i s cal cul at ed nsi ons o ayer,
and hydrpistemhead fépe Jhaheles mopack fing amespaded by appreximately Fadegrees a%th sebbYial |y

const ant , agprdxWA4tOIgel.5 dreds frdde RS intéﬁjéé&ﬁfrfdg‘il erte Hotd iRadtotifg hatecs from
t he sallneflow Ondl]lCtIVIt and 1 he yfscoslt lutjo

Y,
A Sut 1 abl oBEHED TRa g Guperbr Sns el fram etmasis (9204 Bt Gome it Sng BB at us
i ncl udes @.11¢ Gathidinietdry. dPiseh héadCESOQBd haestindddal hdle A6 Ldretlinghceheet théred 612
that sits Ochi‘%,e'en98£ foswﬁb k indicated generally as 614. Reservoir 612
has |id 628 ERTA S oppered vent indicated by 618 so that additional
fluid can be adsehbwnoinrfégues §ci fritted girculer glasedise Hetefits (within BEBs 682.1 Asanhedd

t hr ough Jo'bﬂtt@d’: @n& Qf&hnh@éi" 6@& fs atl@o %6 ﬁ‘{esﬂ &éiﬁfek’s%!el Qdeh sEREn 8&%&% gazEny!

deliverin constant hydrostatic pressure. The tom end’ of

|
t ube 620 3@%&& %Wéﬁ AT 30 atashmentn  Riersampls; of the, mlwfheﬁ&é#w@saelef?man&eu ght
of 5.0 crraba&\empbtymefsqha;amdxfssbycirsegwmaayafree%ss(see Figure 8).

Reservoir 612 th a general | -S@aped delive t.ube 622

havi n\g; :an i nl e#zst '@i’zgi“t‘ﬁ owié"ﬁﬂ Ws??‘fémsltyﬁ*‘é@@ 'g‘f‘"i ?‘ﬂé’“H/eﬂ{ %‘d bfu?s {fp dnner

r eser voi rdiaméter afcdl.00van (arexf= 28.2i1 emDya walb €iid@essiof approximatelyl (eticthyandtadpight k

626. Tube,

‘assenbl'y g 16‘%@' ﬁ&é‘fgglcyauﬁg%ﬁ B&g]i‘gﬁség%%g[eﬁ@asse @ﬂg%ﬁﬂ/ qyﬁsg%g ht '
screen. (@0 sanma digmetsr that isj ightheleas thap rheewrtdmetes of §ylméera qp“aER)r at on

- bal ance Gt it ﬁts wnthm the Bﬁirﬂ&rwmﬂmﬁrﬁmﬁn%?ck?ararﬁ&g Bt shded fkaryl (R%l:és}z’ 652

con ts of a c ner ndi.cat ed
Cover 6375 apRoRinatstee oo cidndler ¥y L mrireg s Hole s e petinr ECE PR dads
shown i n 650ghasa threadidue0. 625t inelt opsRinD (m‘ thteatleinBd) For endBd6 iof slauftei38 b Fritted dise

bot t om enge,af o ch&s For 8% ARleblitp h.) bnehlef@, BS: REIULENG SR GoRlert e

fluid (no
consi sts ©farsg Wﬁ@b’h#ﬂ is groundh &y thetit fLSB)(Wsm&frt r3%86ﬁavf mgorahead&é@emthu c

g%ljls ng][ ' gﬁg fb?@én? 0P mrlﬁﬁﬁf*ﬁigﬂ with&hd gc\glflﬁb‘aﬂe Hfgirl;ggistd%)ﬂeﬁ% 0&hdf63851 M dchinBPt D
i ndi cat ed”™8 adté&r%s '@ﬁﬁ“ 8‘&2" dolgfﬂet%%@ 815 dgabesend; a@dPneﬁgiaE‘eﬁ’ﬁSfagﬁgq ed
t hrough tineheseEhé 646 Fﬂ’pﬁrbﬁcxmately 0.5 indhes RhiAnd 4Othreaded to match hole 662 in piston
PCT/ ',USQS/ I%é 3620 End 642 is approximately an inch long and 0.623 inches in diameter, Z‘élrming an
annular shoulder to support the stainless steel weight 648. Fluid passing through the hole 640 in
*_ shaft 638 can directly access the fritted disc 664. The annular stainess steel wéight 648 has an
inner diameter of 0.625 inches, so that it sli;'is onto end 642 of shaft 638 and rests on the annular
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648 equals 596 g, which corresponds to a pressure of 0.3.psi for an area of 28.27 cm?.
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637 is machined from LEXAN® or its equivalent and is dimensioned to cover the top of
cylinder 634. It has an 0.877 inch opening in the center thereof for shaft 638 of piston 636 and a
second opening near the edge thereof for delivery tube 622. '
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The SFC measurement is performed at ambnent temperature (ie., 20°-275§C) and is
. ear_ned out as follows: o -

0.9 gm aliquot of the hydrogel-forming absorbent polymer (corresponding to a basis
weight of 0.032 gnllemz) is added to cylinder 634 and distributed evenly on screen 666. For
most hydrogel-fonning absorbent polymers, moisture content is typically less than 5%.. For
these,'the quantity of hydrogel-forming absorbent polymer to be added can be determined on a
wet-weight (as is) basis. For hydrogel-forming absorbent polymers having a moisture content
greater than about 5%, the added polymer weight should be corrected for moisture (i.e., the



The cylinder 634 rests on a 16 nesh r|g|d stainl ess. steel support screen
~ (not shown) or equivalent This support screen is sufficiently perneabl e so
as to not wOPedd4$l uid flow into the collection reservoir 6BCI/USI&0251ppor t
screen is generally used to support cylinder 634 when the flow rate of
saline solution through assenmbly 628 is7greater than about 0.02 g/sec. For
flow rates | ess than about 0.02 g/sec, it is preferable that there be a
conti.nuous fluid path between cylinder 634 and the collection reservoir.
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PCT/ US98/ it NACI solution is first added, the time at which a stable hydrostatic pressure, corrzgmndmg
: to 5.0 cm of saline solution, and a stable flow rate is attained (t;) is noted. (The time tg should
typically be about one minute or less.). The quantity of fluid passing through hydrogel layer 668
- . versus time is determined gfavimel_:ric_ally for a time period of 10 minutes. After the elapsed
time, piston/cylinder assembly 628 is removed and the thickness of- hydrogei layer 668 is
measured. Generally the phange in thickness of the hydrogel layer is less than about 10%.
‘In general, flow rate need not be constant. The time-'dependeht flow rate thrbugh the
- system, F(t) is determined, in units of g/sec, by dividing the incremental weight of fluid passing
through the system (in grams) by incremental time (in Séconds). Only data collected for times

between t5 and 10 minutes is used for flow rate calculations. Flow rate results between tsand 10
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PCT/ US98/ 02517 For hydrogel layers where the flow rate is substantially constant, a perz-xlabnhty

coefficient (x) can be calculated from the saline flow conductivity usmg the followmg equation:
_ k=Kn,
' where nis thc vnscosuy of the NaCl solunon in poise and the permeability coefficient, x
,isin umts of cm2
See U. S. Patent 5,552,646 to Goldman et al. for an example 1llustratmg how SFC is

calculated in accordance with the present mvennon

2. Performance Under Pressure {PUP) Capacity



mnutes is used to calculate a value for Fs(t=0), the initial flowrate
t hrough the hydrogel ‘layer. Fs(t=0 is cal cul at ed by extrapol atin 2gst'he
resul ts ovoasBmast-squares fit of Fs(t) versus time to t=QPCT/USISAOZ51T 5. 5
| ayer having.a very high permeability (e.g., a flowrate greater than - 2
g/sec), it may not be practical to col#8ect fluid for the full 10 ninute
time period. For flowrates greater than - 2 g/sec, the time of collection -
can be shortened in proportion to the flow rate. For sone :
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Per f or mangg, S5uigid 73265 SorRct(dHdF hubindPRAi dndf 7312 and stofebABdssefitAis 726 and 738.

PCT/ US98/ t%gc%Zk assembly 726 consists of a 3-way valve 728, glass capillary tubing 730 and 734 in the

main fluid system, and a section of glass capillary tubing 732 for replenishing reservoir 712 and

forward flushing the fritted disc in fritted funnél 718. Stopcock assembly 738 similarly consists

of a 3-way valve 740, glass capillary tubing 742 and 746 in the main fluid line, and a section of

- glass caplllary tubing 744 that acts as a drain for the system. | :

Referring to Figure 11, assembly 720 consists of a cylmder 754 a cup-hke piston

indicated by 756 and a weight 758 that fi its inside piston 756.  Attached to bottom end of
~cylinder 754 is a No. 400 mesh stainless steel cloth screen 759 that is biaxially stretched to -

. tautness prior to attachment. Hydrogel-fonmhg‘abm'rbcm polymers indicated generally as 760

rest on screen 759. Cylinder 754 is bored from a transparent LEXAN® rod (or equivalent) and

- has an inner diameter of 6.00 cm (area = 28.27 'cm': ). with a wall thickness of approximately 5
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hydr ogel WQP?(% H4%pol yners in neutralized form or a m xed- (tye ,[llsggméilghange

hydr ogel - f or ni ng pol ymer conposition (hereafter referred to as

hydr ogel -form ng polyner) that is | aterd | y confined in a piston/cylinder

assenbly under a confining pressure, e.g. of 0.3 psi, 0.7 psi, 1.4 psi. The
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sequential operation of the 3-way stopcocks: -

_ 1. _ Excess fluid on the- -upper surface of the fritted disc is removed (e.g. poured)
" from fritted funnel 718. _ : _ .
2. . The solution height/weight of reservoir 712 is adjusted to the proper level/value.

3 Fritted funnel 718 is positioned at the correct height relative to reservoir 712.

4. . Fritted funnel 718 is then covered with fritted funnel cover 722.

5 The reservoir 712 and fritted funnel 718 are equilibrated with valves 728 and
740 of stopcock assemblies 726 and 738 in the open connecting position.



79 mm and a hei ght of approximately.5 cm The piston 756 is in the form
of a Teflon cup and is machined to fit into cyllnder 754 within ti

tol er ancewo $@riqedri cal stainless steel weight 758 is nachll’r@ami%’“gﬂt"
snugly within piston 756 and is fitted with a handle on the top (not shovvn) :
for ease in removing. For a confining ptlssure of 0.7 psi, the combined :
wei ght of piston 756 and wei ght 758 is 1390 g, which corresponds to a
pressure of 0.7 psi for an area of 28.27 cnierr]. - The conponents of -
-apparatus 710 & e siValws 32kcdndtMBearetthen dldsedv rat e of synthetic urine '
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measur enent , l evel in reseryoir 71
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~of -40 ml por%lons results _in_a change in the f|UId hei.ght of | ess than 3
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synt Eet | C0I0B2 pem s eddedits tylihdel B¢ andtl ﬁlsﬂ;ribhﬁeﬂ eétnlylnRteed 18). | Eotr ﬁﬁthdﬁngll; :Js hed
that i resn syn | en 0SS e,
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'syst em t hadded polymet weightsar bertérminedivhe weeweighips it isybasis. dor polymgrshaviogdur es
are carri %xsﬂl&é ?%ent %%&na%boqp g%attllleﬁ%a?ﬁ {3&53 a\yg@ﬁt Sh&uis 8¢ lﬁarrec(ed for 1.

Excess fluid on p er surtace ISC is, renoved (e.
pour ed) f Mo (ke.cthe pddsdarolymes should be 0.9 g °“ a dryrweight) basishn Carei ﬁMWPght

of reserveievent L?drbﬁel%ﬁxﬂﬁé SdorbentlfAHmRE 7HE franQuﬁértn\gab uee msnde walls of:’cynmder
Fritted f L}%elrh 718 515903|1td| oned a t,}%g gr rect F q {’&sfhy' ve wo
reservoir /712 he piston shd inje eylindey 1o 7R positjened oninp 9 Arogelforming -
fritted f absochenigoiyaer 7&(2 The piston candbe turned; featly ededpy/diswibie thechydropel-fotmitdg
funnel 718 ane W}, br rePgs @h I fth t pbAdn Y
st opcock asSerm éf? THe t% mxé}t%&%bﬁﬁz@% e? ong:o ° ef" P Afbn ¥ WO
98/ 37149 funnel 718, the weight 758 is slipped into piston 756, and the top of funnel 718 lS then covered
PCT/ US98/ Qﬂtﬂl?mted funnel cover 722. After the balance reading is checked for stability, the test is
initiated by opening valves 728 and 740 so as to connect funnel 718 and reservoir 712. With
- . auto initiation, data collection commences immediately, as funnel 718 begins to reabsorb fluid.
Data is recorded as a function of time for a time period of 225 minutes.
Moisture content of the- hydrogel-forming absorbent polymer is determined separately
by measuring % weight loss after 3 hr @ 105°C. The measured moisture content is used to
calculate the dry weight of hydrogel-forming polymer used in the PUP test.

PUP capacity (gm/gm; t={W(t=0 ) - Wr(t) - Wgl/{ Wheap;drybasis}



80 6. Val ves 728 and. 740 are then cI osed. ) Val ve -

740 is then turned so that the funnel is open to the drain
8. . ThoweysBB4Pis allowed to equilibrate-in this positi or#(%gﬁs%%%fWUt €s.

9. - Valve 740 is then returned to its closed position. St eps Nos.

7-9 tenporarily "dry" the surface of fr8ltted funnel 718 by exposing it to a
smal | hydrostatic suction of -5 cm This suction is applied if the open end
of tube 744 extends -5 cmbelow the level of the fritted disc in fritted
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est is initiate penln an sQ as unne

and r eserRANYPerS hm%iﬂ'f‘ i ‘?(’}J%?‘&tqléﬁ‘m -dabsmelFYlat right %‘D&Hﬁ%ﬁ‘?eé _
i nmedi at epolymexds §uﬁﬁ¢‘iaitly7iﬁ@1 svely thasthe @olyﬁﬁbﬁmﬂudddtﬂ'db the hydrogel. [Tt hydrogel

recor ded f

Moi st ure r'{'?se?ﬁmgé a@ﬂ Roré ! g'éln9 o‘irarené H'b%ﬁ sncljerc am 2 cg'ﬁ%rfgr S}%e%feor?’nr ned
separ at el(\}bWZ#B@)surl ng % weight |oss after 3 hr @ 105[ err] C The neasured -

Mmoi sture cont efye l‘lﬁlr%%?sz Lrouse@lr&%ﬁ. &em?en%xs Neb ol a}f sdmﬂ{g%s}oxfrﬁmyng
pol ymer usgd i.n the

acity gm
t)=[ Werr§{e2hH2 }wdww(f?r)mns wserybﬁl}t]pp{vm aptha Pﬁﬁ&st@ycy(lmder apRerRtuBVish fapso
PCT/ U89 S/ §yathtic urine for a time period of about 60 minutes. At the end of this period, the thickness of

the hydrogel layer is determined. The fluid contamed in voids within the hydrogel layer is then
exchanged with the 0.118M NaCl solution containing Blue Dextran (SBDS) by flowing an
.excess of the SBDS (optical absorbance equals A;) through the hydrogel layer under a low
hydrostatic pressure. For a hydrogel-forming absorbent polymer whose uptake of Jayco versus
* time has substantially leveled off, the NaCl concentration of SBDS has been found to maintain
the thickness of the hydrogel layer substantially constant during this exchange step. For some
hydrogel-forming absorbent polymers, small changes in thickness can occur as a result of
~ polymer swelling or deswelling. Flow of SéDS 'thr_ough the hydrogel layer is continued until
exchange is complete. The flow of SBDS is then stopped, any excess SBDS either above or
below the hydrogel layer is allowed to drain out oris otherwise removed. Voids within the
hydrogel layer remain fully saturated with SBDS. The thickness of the hydrogel layer (tp is



81 where W(t=0) is the weight in grans. of reservoir 712 prior to
initiation, Werr](t) is the weight in grans of reservoir 712 at the

el 'apsed 't iw® 98/31149g. ,- 60 min or 225 min), Wc is the fritteBCrusag2s17. .
correction weight in granms (nmeasured separately), and Werr]fap;dry basis
is the dry weight in grans of the hydro®el-form ng absorbent pol yner.

3. Porosity of Hydrogel Layer (PHL) This test determ nes the
Porosity of the Hydrogel Layer (PHL) forned froma hydrogel - form ng
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occur as ﬁ'shﬂ’sgdst of polyner swelling or deswelling. Flow of SBDS through

t he hydrogel 8 contin ntil _exchange is conplete. The flow of
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prlor to attachment The sample of hydrogel-forming absorbent polymer indicated as 868 is
supported on screen 866. '
~ Cylinder 834 is bored from a transparent LEXAN® rod or equivalent and has an inner
. diameter of 6.00 cm (area 2827 cm ), a wall thickness of approxzmately 0.5 cm, and a height
of approximately 6. 0 cm. Piston head 850 is machined from a LEXAN® rod. It has a height of
approximately 0.625 and a diameter sized such that it fits within the cylinder with minimum
wall clearances, but still slides freely. Hole 862 in the center of the piston head 850 has a
threaded 0.625. inch opening (18 threads/inch) for end 846 of shaft 838. Shaft 838 is machined -
from a LEXAN® rod and has an outer diameter.of 0.875 inches and an inner diameter of 0.250
- inches. End 846 is approximately 0.5 inches long and is threaded to match hole 862 m piston
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r emeasur ed™@ 8f37é‘??d mul tiplied by the area of the cyI i nder (lﬁﬂ-’ugé"’%fél K
t he volune of -the hydrogel layer (Vierr]). SBDS contained in voids within
t he hydrogel layer is then flushed out si ng an excess of 0.118M Nadl
solution (SS) and is quantitatively collected. Flushing with SS 1is
~continued until essential ly all of the Blue Dextrin is extracted fromthe
hydrogel | bgpd850-THRad 843|is approfimetsly wroincle dangchnd d).623i ipehes dimdismstengfotrhiag an
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simlar t oapphmmatdycﬁ%(g(lwmnlecormpnmdatws pedwm? of 10.3Fpg) b a areRRIf @8[27“@11% 0

Fi r 12 t

gia%gr gl ly 2 Pg%?ta% cﬁ:%%%@&%r{, cov LS Slg%f‘?%‘?%&??dd‘gy W?W“ﬁ‘gﬁ%@"‘fﬁg Eﬂps"? on
836 and sotlindes§34elt hmnyq §78 mmlradpelémg)in thércenter thefeof Sirahaft 838 dFipistome83b2nd a -

pi ston 836seeam5d %ﬁ egsg&ﬁale%ﬁffgpaehdéfag aemb yerr] shaft 838 having

a concentric cyl |n |ca ongi tudi nal axis of the
shaft. Both end¥Whet selytions wgdloyred theoueh e pts@nfsvbmed@pmms, ghe cylintleB 834 A

wei ght i ndgeneraRyiresss o84 86 niRSh ﬁglﬁ@taﬂﬂléis&éa s@ﬁﬂént}é%erﬁ(nﬁyihb{m}'é&ﬂhwgl@ﬁte 848a
. bored through the centFr 'tB er Jnsert he ot her end 846 is

a general ly ci reuiPEF Bree ﬁteﬁéﬁ‘?fb!%@f mepsuripg, ‘HRB%?S aésqsbangesar?éa gy with @p
"~ slidably raswgadysiatiieast $10D helesorb@et. unAs(mrBduﬁdhlﬁmebSanicmBrW Valeh?) is

t h t
Pont ai ni n gL obbaPBUbfs llab e 0E ORI Bbrbinct HIRERIGCH fo o iehimex ofas
respect i vg'FayStOP?ﬂdzl@@rbwegemmi#tRy thy 0. éi&M\thB@@ermd s@Bdon. The hol es in each

of these concenirBige enf: § r t t ad
850. Pi sto head 85?) gjisgn %g?nﬂp tl?ﬁgélagg%kﬁgl rﬂ&eéu&boregmr%fo% e{ ?edr?tagp6

t her eof . tcf lemaesal- o 7§4’6¢@H“’ ﬂ'%i)"?“%?ﬂ@”hemeas‘"ewt ached to bottom end of
cylinder 834 isA@.1N®M Haol s“diﬁﬁiﬁnﬁﬁ)hﬂbx@ﬁﬁe@bﬁ&kso@uﬁ bsmgmem (&ﬁertmuyzw -

bi X ttach d t t d
ot 1 ot b "k BPEbilaRenby 1 AR s Ml Rl X i S Bt i ot
i s bi axi altP\givet atoptcalt absorbance o€ aboyr 0.Brabsavbamte aohnﬁypmal];hebcmampl ovt¥%h is
hydr ogel - fqNsoivad imPéhe (Na@? @&luﬁ&l y@gﬁc:# Q@oﬁﬁh&d( opﬁﬁs ia?iE%%%éxglg QWhutish €€N

866. | i nder s ar ent

equi val ent(SQPé/}/ ﬁQEteﬁﬁn?drfﬁBF“’?ﬂ%ﬁ%’clérM(B‘faCBfeﬁﬂe'GPrﬁ‘(laﬂ@a = 28.27 cnferr]), a
wal | thickness 'm‘etﬁial&ie@s}(bﬂﬁi&dbgél fyér m.n&nﬁn&r 884 H¥hedhiredRP bR %LU of af- O
cm Pi ston, ggg chin from LEXAN err] rod. |t h s a height of
appr oxi mat eﬂsgatf? 'B’Hd %f"&ﬁ\?ﬁé‘f*"*gs reQUiEHF. RagHRACY Can pg usefh phlaRstagdhe

cyl i nder nghtsmmlmummmfeﬂ and deer ydeagel ldvert isSiot laﬂdlﬁbnaﬂ§$oﬁ1b&©§e§i orHd¥tarb&H2 I n-
t he center, h eni,n 18

t hreads/ i r?g §‘ Pﬁr en %g ﬁl?&;ﬁ?? ?l%ggg’%{{agf ﬂ%gg&?tg%?r@g eﬁ"‘b’?&eg{)g
LEXAN] er r meaghte theyerigal digtanse befiveeti therbertam of thestaifiless stesh wghnmand itrertep of

di aneter @bvé. 8350relaﬁcé1ﬁ§thxs|5m§ta§$éﬁmu§nénp&eggl B sys th iinBGSS ik QBRpABA. | S
threaded tg match hole 862 in piston
Also acceptable is the use of a depth gauge (e.g.. Ono Sokki EG-225 or equivalent) to measure

- the pos_mon of piston 836 or stainless steel weight 848 relative to any fixed surface, compared to
its position with no hydrogel layer in cyliinder 834. '
An analytical balance with an accuracy of at least 0.001 g (e.g., Mettler AE200) is used
to determine the weight of hydrogel?foming polymer.

‘The PHL measurement is performed at ambient temperature (i.e., 20°-25°C) and is
carried out as follows: '
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f or m ng an annul ar shoul der to support the stainless steel weight 848.

Fl uid passing through the hole 840 in skhft 838 can directly access screen
864. The annul ar stainless steel weight 848 has an inner dianmeter of 0.625
inches, so that it slips onto end 842 of shaft 838 and rests on the annul ar
shoul der f or med\ Oi9egreialiquoTlo€ a hydrogelefdrming ghbsorbedit pularharn(caB3Gpamiing/wi £)bdsis8 48

| f
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second-. openlng ge edge thereof for solution delivery/renova
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SCreen (n%d%ho “} g @s ectro, onet er capabpl e of

measur i ng “opti p‘&m eét?é%'f %i’ﬁ §t°“615‘ryn?ﬁ“ﬁ§'tt 5 § ég'SF“cfP PIgveptohydrogsl-0o 1

?bs or banc dorming abs¢reeny pplyﬁaufmh aehd:mgino ﬁpgeylﬁxlfdefwﬂlsZ bl’xswn mqhmiswghé 848)used
or optical ;ahaqr SOr, neasur.ed.tq an

accur gcy géf at faeigg’?&gmgﬁl absor asm:oé'%m qu 0?9? a@d‘t% egf‘ﬁminf HRPREY

r ef er ence PelymaE B, If necessary, pistey B35 enacher @mep(zbqtlyeto thereiunifornly alistritaggethe

nol ecul ar hydib, orﬁfing’ﬁb@é}ﬁe@p&%ep&psc‘e%h @@31 %ﬁﬁﬁm%@ is tP?ggv@reg %b&aﬂﬁnt)

is used for t

prepar ed BYA ‘Hf'@%’gﬁg 3"6’°8'§)‘8""§W sﬁ%&ﬁéé?ﬂ 83fal yzed Reagent or equival ent)

to 1.0 liters Wﬂrilttedidlsd chirﬁ&bm?-eéogrs%) Bvarptd dismddér gRtaud tlﬁﬂ&ﬁa{t@f‘cﬁmﬁéﬂ s;nent

to give a ance -0 ou

about |0, 1 ARERR0RRin BIREJCIRNT n8cRORE coriaindt hadis Hiegon tharonaichd Biaid ai

of this s#ith rlevcslsmth@@ma.n The pistonioylifdSBRSmblg 828 iscthen pwihdned ki topeoftthhsa

0. 118 M Nafded'pfke8i8) CRySHAY Hlthletﬂ‘.rhrme from the cgﬂginérrba%gpﬁlﬁfhg h#qr ?gﬁaf yer

868 in cyl| ng{;r 834 is rreasure to an accurac

Any et hoBPSRERSS by the, Bydregrifarming ahserbentcnplmnes 8&& sethe m@@scabs flhid, a
wei ght's ahpirogt lay@iofpdedindylifRr B34 088 tini’é\ﬂ%ﬁod &f Gmhmafég 'tﬁé fﬂﬂ:‘ﬁbésy of the

conpr esse sturbed dur,l the neasur e , a auge
(e.qg. E%Régd? Ia’_(%r lig elg’é‘ffdb o Faksn &‘ﬁ't'%‘ F’?ﬁp ?Fé&?ﬁ?’é‘%% @‘é‘Fﬂ?‘ %}ieéf' ance
bet ween t piederingtthispoocedune st ai nl ess st eel . wei ght 848 and the top of cover

837, relative ffe Li@ﬂoﬂcﬁﬁnﬁ%ﬁ%ﬁ&n%%ﬂ%@ Y Sésﬁ%%l:d oﬁagqré n?egﬁ ri g?d &meess [0 834

i s acceptable. Also accepta & sokki
EG 225 or S4PReft meemsﬁqsds them added tq %émgersw |ﬂt5wgbfth€pﬂ@d dnln&ssshqjc (xm shonqna:ss

st eel wei @Myhﬁd’e? obeéram\é@\d taﬂoﬁéwtd‘ ﬂ&edhr'éhghf Fi6tBn hERIBSY Sl ﬁﬁlréégg faggxiiéés'won

with no h a in c 834 An anal yti cal

an accur. a%g'ﬁfgtgﬁf‘ lf"éﬁ’s‘f’“’b‘g)bé‘il"\ger(%’eﬁ“ 8661 frcoyeniepRRpRratus forsdeliveringRBRY ni ne
‘'t he wei ghto tbé cilindeogrel miiatainingga paisyaae but low hydrostIhﬁpanﬂurenBBSBlDS @Y up o '
per f or ”Ed?b’i)ht §@ﬁ ter] " @ittt I()Jdro%tatlc ALY l]ve ppalr'Jtu%) sh%@.% fnSFi%ar rJl ed

out as fo
' (references numbers 612 through 626). Solution exiting through cylinder screen 866 is

_ peﬁodically sampled and its optical absorbance measured. Flow of SBDS is continued until
. exchange by SBDS of _fhe original solution contained in voids within hydrogel layer 868 is
- essentially complete, as indicated by the exiting solution having an optical absorbance
) approximately equal to that of SBDS (e.g., within about 0.001 absorbance unit). ijically, the
total volume of SBDS used in this step is approximately 10*Vpgi. The addition of SBDS is
then stopped and excess SBDS above piston- head 850 and within the cylindrical holes 854 and

. 860 in piston head 850 is allowed to drain through hydrogel layer 868 and out of cylinder 834 -
through cylinder screen 866. The thickness of the hydrogel layer (tf) is then remeasured.
'Subs'tantiaHy all of any residual solution remaining above piston head 850, within cylindrical
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A 0.9 gm aWQR&714% a hydr ogel - f or i ng absor bent pol yner (co?%ﬂﬂﬂﬁsﬂfb to
a basis weight of 0.032 gmcnferr] ) is added to cylinder 834 and - '
distributed evenly on screen 866. For m88t hydrogel -forning absorbent

pol ynmers, noisture content is typically |less than 5% For these, the"
quantity of hydrogel -form ng absorbent polyner to be added can be

det er m ned holes 854 anclt 860k piston heal 850) orttafovscylindér soicelk 8¢thad d&magp@ﬁﬁﬁbwt

| h ter 4h b dded |
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and wei ght e %a'Bn %ﬁﬁ?seh@'fbfensaﬁhﬂlyswated with SBD$\ The
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3 t d / fl
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| di h h th :
gl ass di sChyqlget fiys/sis! %Bh.ﬁo#%iuﬁfgn&é ggﬂ d@xes @.‘oﬂ%{‘%ﬁmH XTreEn n8 g%ls’ %;&, %8 6.
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hydrogel | #fess t3@ed remavel ?nglPhBeﬁwllmd@med linx w%wnylhlthnjm'drwl byer. SHifutiod
conveni ent exampAkRbush éﬁrndeieédrééﬁrsesgls%dkgl d‘ Qﬁnﬁ&i aH&i% %ﬁﬂg”@t&sﬂ @b&' R &

constant b t ti G pressure

water) is {'J‘ﬁ‘?f iegn ggldgﬁ H’\?c#d% [E)%{F‘PE"%H% ﬂ!feﬂqsv@s V“'a#p‘%lﬁ%?ﬂ%"@mlﬂeﬁ nFthur e
7 (refe g g gwds wnmharyﬂm(glmlzlay&rrm?bgeszﬁ%anytswmﬂaa rhslfiﬁdxédtélﬂbi h{eomlihgcwmtmer
screen r e | i.ca anc

Fl ow of SB ﬁllg%g C k&?ﬂ %%e Unt rm"baﬂ aES? §gmlesf q’ﬁ“b& Rglle%:,s%bﬁ'f‘ieon
‘cont ai ned WY ypically thatotaltyplivmepfSS| u,syé in B83tepds mmmhatalyl 19* ¥Ry The ase ofs

i ndicated Qﬁéeisrys ﬁ%k's% sﬁ%lﬂ%%@onb@d{ Isfide ?tncaﬁn‘%éuﬁqlx e%?ﬁ%@gl@.ﬁ%n of the Blue

appr oxi mat E,’él[ae qual to that .of 03% n abou absorbance

unit). p’S Py, Theevolype of \the splution coHested dee dhis nsterhi(¥ps isedetemnined either

appr oxi rrat ghvimtRicig b vdilimewidaliyl | After0thix@REDhe SprithIessibaRP S b dinf*Sfiftfin SBDS

above pistgn,head 850 and within the cyli ndrical holes 854 and 860 in

pi ston hea %3'3(')““% Ut 1 owed to drain thr ough hydrogel |ayer 868 and out of

cylinder 834 thFaughydregel iayer havingeever§ tiigh ﬂ'diﬁeibl'litp,lmﬁﬁ&r aidrofigtidprdésagels

| ayer (tf) i e [ -'a ] _of any.residual,sol ution

r emmi ni ng o oi\l/yxg?%'g ri %gag%gggglmﬁl ﬁgtsie lysoi1 Ition can 6 gtherwrse added iR step-
wise fashlon (for example, by usmg a pxpette) to control the rate of ﬂow and allow for periodic

" 'sampling.

For some hy_drogel-forming absorbent polymers (e.g., those having extremely low
permeability), absorption of Jayco solution by the hydrogel may noi have leveled off after one
hour and thus additional fluid - may be absorbed during the solution exchange steps. For these
hydrogel-formmg polymers, it is optional to extend the time for Jayco solution absorption to
longer periods (e.g., 16 hours). For hydrogel layers having very low permeability, longer time
periods for the solution exchange steps may also be required. |
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~sCreen 86Wwagsa7iddoes not spontaneously drain is then ot her RGRUSBHBYE ..
(e.g., using.a disposable pipette) while nininizing any disturbance to the
hydrogel |ayer. The volune (Vr) of any86e5| dual SBDS remaining in the gap
bet ween pi ston head 850 and cylinder 834 is estimted from geonetric
considerations (i.e., the fractional area (F[err]) of the gap between

pi ston head 85 tientHickkeds bfthe hydibgel Ia@ér dh)ﬂl ieBdes re3ti of tha SBDS e&tﬂab@dst&p by SBDS

_ ltiplied by,th d I to
Cy1 | noer RERIen GERhd0H Bl i G Biatior ay SRCLER ik St ekl I Prieyed "
- saturat edapprdphatSBBS as b eeducs therekept ofmﬂ&kness sharige.y T8I23ds likely heebe particularly

corCen. Ry MREERAL koSO Wbl AL Gt St

del i very/memtpacommtetipmfdlssn 91°¢tﬁ>1)69| i nder -cover 837 and allowed to flow

through pisto ééﬂsm golpméxreeﬁor kmm&n@&iﬁmﬁmdm Sbrétdbly Morbbfy
cyl i nder 834 roug,Fh |1 ndef screen this step I's_quantitatively
col | ect ecthe Adfesﬁ*ve USN {or Ffrafbionis WBF“%IWW‘?%‘& lggrqgsl-ioﬁgmgwoilm$ imnd

Mai nt ai ni fgitralize®forhandt chithin Iaemdmwbmmtana miﬁswdr.@-etchﬁée hedrggel- m.ﬁg)
about . 5 cm vvater% is.the conéerant gydrostatlc head .del 'ﬁ: ¥ a&%‘s us shovvn _
P P POYRET

i n - Fi gur ePCRRST SPOPRTIADS AR RE WoRSTY &9, P ARANSTRIVE e exsivg > 848,
cylinder lkiglvewle8@ar weighpDsitean) 8itorcuse ahezlueﬁmiweenhe;hud; i(e.py clorombtograhley) For

exchange ﬁe?xﬂm 4 itaﬁ\lrg so@ﬁﬂﬂ%&lceﬁan@(ﬁfq&e fet ﬂSLxQQ 8&9&&”‘3 r or SBDS) to

facilitate acce ran ¢ alrned in voids within
the hydrogel |¥%yand PRoisselcylated using thy fellowdngformylai:nder screen 866 is
periodically sanpled and its opty calvﬁbgf/panve I's measured. Addition of SS
Is continued until the flushing dut ue' Dektran contained in the voids
wi t hi n hydrogel layer 868 is esserftiftar v/é/dubl ete, as indicated by the

exi ting sol ut I'thahaﬁge’l@'aﬁleaﬁmmdaémﬁﬁB@ﬁMBﬁlﬂ bapgpoawd. nat el y equal to zero

(e g Loss el @R0M 400 ARSPRARIGE A3 o so WRLRR! hscchiE 1808 401 U7

of SS used in Ris s ep i's apprOX| e use of "eXcess

this st epcabhbtﬁlddntmommedfedﬂhspmthWWam resul t in excessive dilution of
the Bl ue .Dextran. The volume of the solution collected in this step (Vf)
i s deternined %4ithe@elgfelumerptrically or volumetrically. After mxing, the

oo o e B b b e BAGH: e dcesmvel ) °
pressure the meymdanhdrij:edlslew $.rRdid3ae saa& M93$rddduehalmge3§®psAp3n 19011988 on

can be Ot EiliRRdierty Redut il il R LASMER. (18 1R AN fimell cliBich 2

For some Qtwﬂrmight basisi ﬂ@e dbsmlﬂﬁmedpoltlwgslsoh@me galculathosedmmg bEX)W!erTEI y -
| ow per negy; éhfe%}dm?ﬂ%@ﬁxﬂhg %o&@nt%%ﬁréﬂ'l °CQBr hiee bBGs.Nydr ogel may not

have | eveled of f "after one hour and us additional fluid may be absorbed

during the sol## pemaiveraethed &rapeasuring: gol yolunensalr brgutedtfar hydpeehdonning s, i
i's opt i orebsorbént Pslyaites tHae adsoffPBfuerDekds Qo SKY Stirfabes abﬁxertbﬁﬂddnh}fdﬂagbpw [

anger 11 St Fretaeies aommit s B il it LR il % AR RS oo,
Capacity - test is used, but the dry weight of the hydrogel-formmg polymer is used in the
calculation instead of the as-is wexght See U.S. Patent 5 124,188 (Roe et al), lssued June 23,

1992 at Columns 27-28 (herein incorporated by reference) for descnpnon of the Absorpnve
'_ Capacity test; _

For hydrogel-formmg polymers in thelr un-neutralized forms, it is possible to modlfy
the above methods for in-situ neutrallzatlon in order to measure the gel volume of the hydogel-
forming polymer after neutralization. In these modified procedures, a stochiometric quantity of

' either NaOH or HCl (e.g., 1.0 M Baker Analyzed Reagent) sufficient to at least partially
' neutralize the hydrogel-forming polymer (e.g., from about 75% to 100%) is added to the Jayco
~ synthetic urine. Gentle stirring is used to facilitate neutralization. For the Blue Dextran method,
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the thi ckif¥RE34] he hydrogel |ayer changes as a result of ?ﬁgﬂ&ﬂ 17
exchange step by nore than about 10% t the concentration of NaCl in
this solution needs.to be adjusted appropriately so as to reduce the extent
of thickness change. This is likely to be particularly necessary for a

m xed- bed | on-exchange hydr.oge) . conposition ere ion exchange i|npacts the
interstita e@ﬂ‘fﬁée"r‘?‘? ?hB?‘llﬂdﬁe uRigs -gathéF%@f“x\gqfiff'&e solutions "eF%é" be similarly
Si ze- excl uséated, pud yEeEsuredsopticl aibsdrbinsiesmt o ehapprapriarly tgreaRdTaCiakEas in

adsorbed b rogel. Thus, for e.g., cationic polyners, mxtures of
hydr ogel -'f%érlutrﬁgﬁg‘g'g%&eyners in neutralized formthat contain a cationic

pol ynmer, and m xed- bggj gtgﬂ-g%xchange hydr ogel - f or mi ng pol yner conpositions
it may be necessary n alternative size-exclusion polyner (e.g., a
hi gh ol ecul ar & giterdd3itf Srodear L, ' ' . :

chr omat ogr aphy) foérkhdet er %%Pnaé r.elug%io\gg%s%ﬁﬁﬁ %F%g%%ﬁttﬁ%%ﬁ?s%@t%el

si ze- excl u¥Ted p3rridedulus Determination, methopdescribedhinghe eefesenced Uy Refssuef Batenswi ng

formul as: 32,640eWith the followihhanediScaBioms: Ogg%e|I@a.%geltm&iﬂgtaﬁédﬁs_é?ﬁtﬂo%rsi@ou' d.
be reported. . See U, S, Paten{,, 5,552,646 to Gol dnmah et al. f.or an
exanpl e i |THPUER P FYCHSUPBRYC uENG oD o astillatary, hesmaten diaviRg: # pasllehrrlatent
ihn\éent i IOn].cconﬁ_guration, “Wherein tﬁa‘ekaﬁifslswm 1.0 mlm, is ?ﬁar(iimﬁé fo@rﬂgﬁrﬂaﬁcalculaéing shearr]
ydrogel - fQr nt ner s volume .can. term ned, by .t he
net hod des’g?ﬂmg%gs ,%‘%aﬁeg%ﬁ:\%?g%&é’g P f’rzgp%]%ﬁat% 2?'&“%‘“{'%‘?3}%’3?‘“5*“&1 ‘ﬂ"nf"éqes% des
April 19, thasoptbi%i adi(ktbe hydragetdorming milpmes ere)gramdt (ugi stgit payeschopgh het i ¢
urine. Thang@s vSla. SarsrdORUsfing 3evel (95 Aiclink- HEh A, TP RLCEs a§h§o U e
used in the gel volune calculation is determ ed‘q{f oven ar T Ng e

hydr ogel - flydiRgalgrasks e high lopdingfaster hetweeysthe plates gfghe pseillatoryi shgometer. For  An
ﬁl-éI er nalt I }dis'dmgélhl@ﬂnﬁg&aol?ﬁ?ﬁslih:dﬁgle&%lizﬁ&fd#ﬂead ﬁadmitgxlaetﬁb% nti@rof etithertI?T]aOH or

ydr ogel - ng ent_ po rs .adsor ue. Dextran, e -
surf aces ﬁé{?ﬁ@"fl@m&?ﬁm@ﬁ%‘{ﬁ%&'&ﬁ su QF‘?‘(S‘?\?@"%%WQ%I“P‘F‘E?HW% hygrogeler s) .
For t hese foyming galymém(e i, fipmpuaboyt&Steto 100%) Alagdedd thedaycapaathétic urimet i s used,
but the dry weight of the hydrogel-form ng polyner is used in the
~calculation insead fle@s-1s weight. See U.S. Patent 5,124,188 (Roe et
al), issued June 23, Col utms 27-28 (herein incorporated by

ref erence) forThiepercentageopf gktractableApelympt iiy ccatbapylisi agid thased hydrogel-forfting

hydr ogel - frotyRdrgisRiteiRes bl thd BRtctadR BYRthérat dnfRf DERFRatidn! - EFoHQTRI 4@ tO
nodi fy th abé) e, met hods, f%r in-situ neutralization 1n order to asure the

gel volu %ﬁ@?é’(}mﬁ%‘f‘g plymsrsiipethesl deseribedin ByS. ReissyeRatens 82.69° (Brandtigbse
nodi fi ed i) ceidugdedprild 951988 (haremtindotpoiiited by te¥erétice)p bith 8sind\OOA QlindKdluticd, J.

510 1, SR A SRR B i o on S g0 g e

Jayco syntGataleg #1825¢25) Gerquivalet, andi cajpulasing size etteacfablei palynadreon a dry-weight :

neutral i zajligne iEQAo héted Mat'h (P8XREETe PREOCH:649 that Va should refer to the volume of
' base and Vb should refer to the volume of acid. ' . .

The percentage of extractable polymer in non-carboxylic acid based hydrogel-forming'.

absorbent polymers (e.g., weak-base or strong-base cationic hydrogel-forming absorbent

- polymers and strong-acid anionic hydrogel-forming absorbent polymers) is determined by the

. distilled water/gravimetric method entitled Extractable Polymer Content Determination .

Sulfonic Acid-Containing Hydrogel-Forming Polymers described in the referenced U.S. Reissue
Patent 32,649 , but calculating the extractable polymer on a dry-weight basis.

For un-neutralized hydrogel-forming polymers such as those used in a mixed-bed ion-
exchange hydrogel-forming polymer composition. in-situ neutralization is used to com)ert the
un-neutralized hydrogel-forming polymer to its partially-neutralized form. In this procedure, a
stochiometric quantity of either NaOH or HCl (e.z.., 1.0 M Baker Analyzed Reagent) sufficient



WD 98/ 37149 _ ' . ‘ , '

PCT/ US98/ 02517 = ' ' 87 the added
vol une shoWW@983148 nimi zed, both test and reference sol uti orlecmsnk/mme
simlarly treated, and neasured optical absorbencies need to be
appropriately corrected for changes in sggution vol une. . 5. - Ce
Strength The gel strength or shear nodul us of the formed hydroge
is determ ned using the Gel Strength/Shear Mddul us Determ nation nethod

descri bed itoattlemst pafisl e4liz e
rrgac;: cgt i one éihiotgb oy by or msﬁfgﬁgﬁstgrsgh ?ép%%rr“e\r%%@ 722/0? I%J/"?W "
%&fl e/3 %f 5o ‘gﬁ’ Mos

Jayco synt c urin cillatory. rheoneter haV|ng a parallel _
pl ate configuration, mhereln the gap is set at 1.0 mm is-used, (iii) the
formula for cal culating shear nodulus is nodified for the above par al | el

pl ate configuration, (iv) the strain anplitude is |ess than about 0.3% and
(v) the hydrogel -form ng polyners are ground (e.g., so it passes through a
No 45 U.S. A Standard Testi.ng Sieve (350 microns openings)), if necessary,
so the forned hydrogel packs at a high |oading factor between the pl ates of
the oscillatory rheoneter. For hydrogel -form ng polymers in un-neutralized
forma stochionetric quantity of either NaOH or HO (e.g., 1.0 M Baker

Anal yzed Reagent) sufficient to at |least partially neutralize the hydr ogel -
form ng polymer (e.g., fromabout 75%to 100% .is added to the Jayco
synthetic urine. 6. =~ Extractables The percent age of
extractabl e polyner in carboxylic acid based hydrogel-form ng polyners is
determined by the Extractable Pol yner. Content Determination - Carboxylic
Aci d Based Hydrogel - Form ng Pol ymers nmethod described in U S. Reissue '
Patent 32,649 (Brandt et al), reissued April 19, 1988 (herein incorporated
by reference), but using 0.9% saline solution, filtering the supernatant

t hrough a Whatman 0.7 micron G/ F glass mcrofiber filter (e.g. Catal og
#1825-125) or equivalent, and cal culating the extractable polyner on a

- dry-weight basis. It is also noted that in U S. Reissue Patent 32,649 that
Va should refer to the volune of base and Vb should refer to the vol une of
acid. - The percentage of extractable polynmer in non-carboxylic acid
based hydrogel -form ng absorbent polyners (e.g., weak-base or strong-base -~
cationi c hydrogel-formnm ng absorbent polyners and strong-acid anionic '
hydr ogel -form ng absorbent polyners) is determned by the distilled
water/gravinmetric nmethod entitled Extractable Polynmer Content Determ nation
- Sul foni c Acid-Containing Hydrogel - Form ng Pol yners described in the
referenced U S. Reissue Patent 32,649, but calculating the extractable

pol ymer on a dry-wei ght basis. - For un-neutralized hydrogel -form ng

- pol ymers such as those used in a nixed-bed ion- exchange hydrogel -form ng
pol.ynmer conposition. in-situ neutralization is used to convert the
un-neutralized hydrogel-form ng polyner to its partially-neutralized form
In this procedure, a stochionetric quantity of either NaOH or HO (e. g.,

1.0 M Baker Anal yzed Reagent) suff|C|ent
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partial |y WRS®AM ze the hydrogel -forning pol ymer (e , f rg %%@Pzas’%%-t'o
100% is added to the 0.9% saline solution. &L37149

PCT/ US98/ 02517~ What is clained is: & 1 A _hed
i on- exchange hydrogel -form ng pol yner conposition conpri iﬂm u iwmml“",
cationic |\Qﬁae§a§g@'g .hydrogel -form ng pol yners and one Ok L .
i on- exchange rogel -form ng polynmers, characterized in that the

m xed- bed i on- exchange hydrogel form ng pol ymer conposition exhibits
pacity:relative fo a

' d Perfaoy manc Press re(P
Commarani e mxilore OF RSt ot 25 bathe odoechBBiah e eh Aeenan aaprising
form ng pany e nfore eaidhicoibn-ekihahgd Bydadgel- m%gﬁ?ﬁ’nﬁ%’ﬁﬁ@bﬁg&dmore anionic_jon- 2-

The m xed- bed i on- exchange hydr ogel -f orm ng ynmer conposition of Claim1l
havi ng a P¥Eaags dwftogelformipg IMCTQO%%F@Z&B rief thatg Biey mixed-heds ionSexehange e,

o € uPr et Rk Bming Pkl PO IHRIn s HRaLUBAERAGEL Undl: fBR.EOFRR) 211 €

m xture of "theé consti nt catloni.c an
each of wifapdsity gelativel 0oz compayeble mtixtate afethe constituent catloihc and diienicihyddgtied

I on- exchaqg% 0 tion of daiml or 2
characteri zed@/ﬁ&f‘ﬁ&f eﬁ%cv%%@f?{)e‘fsp%gg siz*ﬁedafter 225 mnutes.

4. The m xed- bed ion-exchange hydrogel -form ng pol ymer conposition of
Cl aim- ' '

2. The mixed-bed ion-exchange hydrogel-forming pblymer composition of Claim
1 haviﬁg a PUP capacity of at least 20% more, preferably at least 50% more, more preferably at
least 100% more, than the PUP capacity of the comparable mixture of the constituent cationic

. and anionic hydrogel-forming polymers, each of which is at least 70% neutralized.

3. The mixed-bed io_n-exchﬁhge hydrogel-forming polymer composition of Claim

1 or 2 characterized in that PUP capacity is measured after 225 minutes.

4. The mixed-bed |on-exchange hydrogel-formmg polymer composition of Clanm

-1 or 2 characterized in that PUP capacity is measured after 60 minutes.

- 5. The mixed-bed ion-exehange hydrogel-forming polymer composition of Claim

1 or 2 characterized in that PUP capacily is measured under a conﬁning pressure of 0.7 psi.

6. The mixed-bed ion-exchange hydrogel-forming polymer composition of Claim

lor2 characterized i in that PUP capacity is measured under a confining pressure of 1.4 psi.

7. A mixed-bed xon-exchange hydrogel-forming polymer composition comprising
. ; one or more cationic ion-exchange hydrogel-forming polymers and one or more anionic ijon- .
exchange hydrogel-formi ing polymers, characterized in that the composition has either (i) a PUP
capacity at 225 minutes of at least 25 g/g, preferably at least 28 g/g, more preferably at least 33
g/g, under a confining pressure of 0.7 psi; or.(ii) a PUP capacity at 60 minutes of at least 25 g/g.
preferably at least 28 g/g, under a-éonﬁning pressure of 0.7 psi. |



1or 2 characterlzed in that PU ured after 60 m nutes.
5. The m xed- bed i on- exchang mq“' mmﬁm pol ymer conposition of
L

Claim| oWQ%Hashcterized in capacst y*1 s measur edPGHYSSAQR517 .

confining pressure of 0.7 psi. : The m xed- bed ion-exchange
hydr ogel -forming pol yner corrp05|t|on of9(12| aiml or 2 characterized in that
PUP capacity is neasured under a confining pressure of 1.4 psi. 7.

A m xed- bed ion- exchange hydrogel -form ng pol ymer conposition conprising
one or nore cathoni & é’ﬁémﬁj‘éhméhwwd*ﬂ’wgqgolm¢wmpsﬂmmcmnsmg nor e

.anionic ized i.n .that the
colrrpolsi t : g% l?eﬁsel f g'ruby{% %ﬁ%ﬁéﬁgap ci ﬁé@ger%haﬁgfo g’é%?) O%% ARUE Oy
g/ g, pref exchbige hytrogelsfotmiag pg}ylygrsmhaacqanm‘dendiﬂt theabmipesitiin 138 a PUP, caparilgr  a

~confining U PUP c acity nut es of at

| east 25 6‘%2%5 B ﬁé?&%??“&?ﬁlgé%&e%ﬁ%ﬂ 7B eﬁrﬂf?a*lﬁfﬂh'ej aE)”a P Bt 0. 7
psi .- undéfa B fthingiiessure of 1.4 psi. PCT/ US98/ 02517.

90 8.- A m xed-bed I on-exchange hydrogel -form ng pol yner
conposition conprising one or nore cationic ion-exchange hydrogel -form ng
pol ymers and oge or ggmn rs,
characterized |9n thz}lﬁp?ﬁ’eﬁ?grgrg%gﬁc?%neﬁg?a PUP %éajga%?%réo%g%g‘gwp [%s of
at | east Cims i3 oharacterized|iy that the @emmczn:engxgxanmquzebmm Ipylyaier(k)eimstanZG

/g, d GO f 4 d-b
Pon. exche i ERgd) Abhchy SF 8t fefin B ey Mffiobly a5, 10 miYe Jport eably s

char act er leagd5Smeqfghat t he cationic i on-exchange hydrogel -forni ng pol yner(s)
has an ani on-exchange capacity of at least 6 neq/g, preferably at |east 10
meq/ g, nore preferably at |east 15 neq/g. 10. The m xed-.bed

i on- exchange hyalr og&he frixedited idnodxyhange ﬁ%&%ﬁ-‘férhﬁﬁg pilyrébeompositich dffan of
characterj ed {B.{,hat th BUStlomc i.on-exchange hydrogel -form ng polyner is

sel ect ed %ctenzﬁ t the-qafienic tanpgchange hydrogel-formmg polymer 1s selected
pol ydi net ﬂyrhdl athey| agigRpi Ungonsistimgdr O3 de poRAinvetiyiBilNddhddiaRt hy lléﬁﬁﬁéﬁeat e,
e

pol yd| met hg/ dam noet hyl met hacryl ate, and derivatives "and. m xt ur
lydimethylaminoethylacrylate, polyd’nmethylammoethylmethacrylate and denvatlves and

mixtures thereof.

11. The mixed-bed ion-exchange hydrogel-forming polymer composition of ény of
Claims 1-10 characterized in that the anionic ion-exchange hydrogel-forming polymer is
selected from the group consisting of polyacryhc acid, polymaleic anhydride copolymers, and

derivatives and mixtures thereof.

12.  An absorbent member _fdr the containment of aqueous body fluids, which
comprises at least one region comprising the _mixed-bed ion-exchange hydrogel-forming

polymer composition of any of Claims 1-11.

_ 13.  The absorbent member of Claim 12 characterized in that the region comprises
" from 60 to 100%, preferably from 70 to 100%, more preferably from 80 to 100%, of the
~ composition. ’

14, An absorbent article comprising a fluid pervious topsheet, a backsheet and an

absorbent core posmoned between said topsheet and said backsheet, characterlzed in that the

absorbent core comprises the absorbent member of Claim 13 or 14.



11. The mi xed- bed ion-exchange hydrogel -formnming pol ymer conposition of
any of Clainms 1-10 characterized in that the anionic ion-exchange

hydr ogel - P23 4Bol yner is selected fromthe: group consist g GPs02s17. -
pol yacrylic acid, polymaleic anhydride copol yners, and derivatives and

m xt ures thereof. 12. An absdbent nenber for the containnment of
agueous body fluids, which conprises at |east one region conprising the

m xed- bed i on-exchange hydrogel -form ng pol yner conposition of any of
Claims 1-1 1. 13. The absorbent menber of Caim 12 characterized
in that the regiHn CcehPiyssBentarRP STilim HAMRh Raiapeabl y from 70 to 100%
nore preferably from80 to 100% of the conposition. 14. ; An
absorbent article conprising a fluid pervious topsheet, a backsheet and an
absorbent core positioned between said topsheet and sai d backsheet,
characterized in that the absorbent core conprises the absorbent nenber of
Claim13 or 14. WD 98/ 37149

PCT/ US98/ 02517. _ - 91

15. The absorbent article of Claim 14 which is a diaper. '

AN



