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FIELD OF THYQRWERPPON The present s to inpro
particul ate. absorbent, polyneric conpositions. Such pol yneric

conposi tions ;are these which, upon contacting fluids (i.e., liquids) such
as water or bpdy exlidates, swell and inbile such fluids. These

pol ymeric conpositi-ons are especially useful by thensel ves or in absorbent

nenbers. such ‘as fiibrous weARSTCWATEr ABSORBENR, PORYMERIC LOYPEHITHONY into

absorbent artlcles such @NTAMNINGCINTERPARIFELE ICROSIUINKE AGGRERASES Sani tary
napki ns, and the Iike. The present invention also relates to nethods for

produci ng such polyneric conpositions. BACKGROUND OF THE | NVENTI ON

- Particul ate, absorkent, polyneric conpositions are capabl e of absorbing

| arge quantities of ‘fluids such as water and body exudates and which are
further capable of retaining such absorbed fluids under noderate pressures.
These absorption characteristics of such polynmeric conpositions nmake them
especially useful for incorporation into absorbent articles such as

di apers. For exanple, U. S. Patent 356 3,102 ijgu&ﬁ Eg Harper et al. on
June 13. 1972 and U.S. Patent 3,670. v n on June 20, 1972.
bot h di scl ose the use of particul ate, absorbent, polyneric conpositions
(also referred to as 4hydrogel hydr.acol | 0i.d or_super.absor bent.
materials) in absorbent'u'grt?‘f:q%tsgl.C ['é‘&FTtw" ﬁﬁ]gtgss ttﬂe W@B?‘é%&;nﬁﬁ?g?%%tte‘
Date: 14/5/97 2 Corabsorttental pphymeric| compos Hhisos benfuchppbyymeriic compositions .
conposi tions, howeveg, e gbhg |i.m | hat sF (sage 9f ihd gke
I's much | ower than a?%a%ﬁ%}é (‘:’%E@'é’nt%ﬁg%dnggﬁﬁ?ogiﬁ i_lgiraé'vveggq%%tfé)tg&%e :
smal | surface area“edehaes pedy oexidaten . Swakti abnimbihet sughesfluids.  These

polymeric compositions are especially useful by themselves or in
absorbent members such as fibrous web structures which can be
incorporated into absorbent articles such as diapers, adult
incontinence pads, saniiany napkins, and the like. The present
invention also relates to methods for producing such polymeric
compositions.

BACKGROUND OF THE INVENTION

Particulate, absorbent, polymeric compositions are capable of
absorbing large quantiiies of fluids such as water and body
exudates and which are further capable of retaining such absorbed
fluids under moderate pressures. These absorption characteristics
of such polymeric compositions make them especially useful for
incorporation into absorbent articles such as diapers. For
example, U.S. Patent 3,699,103 issued to Harper et al. on June 13.
1972 and U.S. Patent 3,670.731 issued to Harmon on June 20, 1972.
both disclose the wuse of particulate. absorbent. polymeric
compositions (also referred to as hydrogel, hydrocolloid, or
superabsorbent materials) in absorbent articles.
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This Sheet Has Been Replaced
of- the polyneric conposition. The surf ss ratio of the
particles of the particul ate, absor beimwgmﬁwﬂﬂomoa tion is inportant
since it cafygeiisis the overall fl ui f the bul PqroUs9IZ0189.
conposition. The surface area to nmass ratio. and hence the fluid uptake

rate, can be substantially increased by decredsing the nass average
particle size of the particles in the bul k polyneric conposition. However,
when these small particles or )

r fines swell upon contact with |iquids,, the

particles, when incor f@nyeg qnﬂ{ apﬁ‘ﬁtb&ﬂ'%b,‘%ﬁgmnﬁo Rad ymerdic) GOMRASILIANS 1t 0
]E_he interfi Iber ?am&bwﬁ,e&av?ftwai?mtéon mﬁ ﬂ:jmkl eaegrofpa‘mi}d?mp?mmslen

ines may al so form Ss C ul at el. he t herg. | ugface
tensi on forces, tiﬂi’§gf%nghﬂ' 3@ 8 r??"é' !.‘{mlnﬁ{ eqeﬁﬁ‘g&séﬁsfe’fgxre"sﬁ §tde¥ cééto
fluid flow throughthehemasiir sorface areai hormasecatis dfl dhel donstitukahmarticiee
bl ocked wi thin thed iRerpdichepfc CBRpdkikidISSTRE SHtticRTabdh Lo Risdsedatischpase
in perneability. These p?]e onena are commpnly referred tQ as "gel o
bl ocki ng." One at tidwppantichee At the partisubates rahserbestn rojymericecompositiry

upt ake and gel bl ofKijfghraft GaBe 112 BR0IcOMIOR the YheraVRIMUid Aphike rpld 6F LY
of small particles to 1arger, "nuclei” particles. Such water- gg!g%rrer t.i ng
techni ques are di stheo8KIK iRP1YBETHSCUMASSIHIoP - | o -ﬁb’ﬁcSI-Eeél? ¥- 531833

and Japanese Pat enndLhértteOpied fPui(A Gip¢ 123 63tel Odarb86. subbtdntially increased by
wat er - aggl onerati on of  t.h rticle S s Stk ase . ‘
the fi%id uptake r‘getcgeﬁ{fé'gt gﬁ%#a?%caﬁ'ggg%dpéﬁﬁ#iée*??i%mggﬁégy%%i ?f&?‘gt he
larger particles, hid peltyseraggtampes itied. pliowevereswhiins sbeseats@aliparartnieact
and/or swelling Wi Nein0 <REHEQURn R6htdich ORith THRUfds,” ARE! bRrtictes d when.
concentrati-on of swollen or partrally swollen free fine particles that wll
contribute to an iincoseeradedein M oibRRgwebnf devd \50; beneasidyhfpnceds 1k dhebed

above. This is {fierffracptiarabecof Dehe: web.14/1H87 skoT¥eat iy gerteimyed

e Tpec fic sur RSN (ABes Mo AT PO Fopass  ppamod st ae el fpaetalr
di screte particl esbsdiubditsurdfate tension forces, thus forming a gel barrier. In
either case, resistance to fluid flow through the structure is
increased as fluid flow channels are blocked within the fiber web
or the gel mass resulting in a marked decrease in permeability.

20 These phenomena are commonly referred to as "gel blocking."

- One attempt to break this trade-off between the rate of fluid
uptake and gel blocking has been to agglomerate, via water, a
multiplicity of small bartic]es to larger "nuclei® particles.
Such water-agglomerating techniques are disclosed in Japanese
25 patent Laid-Open SHO 61{1986)-97,333 and Japanese Patent Laid-Open
SHO 61(1986)-101,586. While water-agglomeration of the particles
does result in a modest increase in the fluid uptake rate due to
an increased surface area to mass ratio of the larger particles,
_ the water-aggiomerated particles dissociate upon contact and/or
30 . swelling with an aqueous solution. This results in a
concentration of swollen or partially swollen free fine particles
that will contribute to an increased gel blocking effect via the
mechanisms described above.



indi vidual particle has a higher crosslink density anong the pol yner chains
at or near the-surface.,of the particles. Such surface crosslinkj
technlquesVﬂjenﬂésgrlbed in US Patent 4,666,983 issued to T%GE@EﬁﬁﬂFﬁP
al. on May 19, 1987; and U. S. Patent 4,734,478 issued to Tsubaki noto et aI
on March 29, 1988. Surface crosslinking of the particles results in a
mﬁdest (rjeductlgn Ihn 3”%5%6? ahéubele@mwetmftmadew:»bbénoaks t@ehyto ealmlcagl
t he tendency of t i sc articles to, coagyl ate i a e
mass during swelli ﬁ" Hf)%ev%f *Fe ?aa':[técl) S+f 1 ara ﬁﬁfg‘lfoc guyﬁ%g aﬁ?ﬂ"ﬁgg
i's not increased bmahmb ishto surﬁaneecmsehmkothasisstmtaoparfhtm partthatlaash
remai ns relatiVer o] h e o]
%8?}1%%91 95@}%"&% h?s E %gﬁ&s &I“Fucu 4&9 gﬁsﬁfqbng the

resol ve the above pro ng; ved
pol yn®ric conposi t m@hmrra\mngMa #i gmr MPé e fN!'deQJp‘!fakfé’evaﬁﬁt’rﬁ ﬁsmalSugél

ot ovi e par L1 cul at oUT e sross! ity °'“@'““§8‘n‘pf)§‘? ek ibed IR ULED Pitent
fluid uptake. It i ﬁgéjf#? hb’rsu%J 58 a"t’ﬂgt‘breéséit q“nV@htﬁonlgéﬁplaﬂs lgé
palrt ib f:ul Et e, absorPagedt 4 pu,ymaris;ule?otmasubmnmo tdtatﬂ 0brsmhe¢h 80| Ie88.

e ocki ng prope S8 Sti er e present
Pventon 1o prov dur s | trasH vohas heste BaPEleet  Reshi it e prdset
have 0 hi gh resi st medecmanconprCHEsifm‘mdmf nymscbo(ve dﬁfinekbr geh dhedKinag)byin
order to maintain ar‘éﬂf:@f mgr Phd Gt@ﬁ&etkpeof’etrh@'e@ﬁclfh{é’ p‘ih?ﬁ%?rfbe%a@ﬁ‘wc{

I ncor porating such I C conposTt ment sheet
Date:  14/5/97 4 |atn ngpweékﬂ% gelr mAsY GHjingt Seslling ereyee\mm tbentaten afo

provide particul at ejyd@ptieniof Hl ymxttrestqepﬁ@u Eh@:ress@di\vea&xs@ théBlrface

di t ff rticl t
even Stil | further UEFcia neys FALTPELR PAHIEARY GRP SR proRtats WaFpitatt o,
absorbent, polyneric conp03|t|ons havi ng

15 Therefore, the present invention seeks to resolve the above
' problems by providing improved particulate, absorbent, polymeric
compositions having a high rate of fluid uptake with minimal gel

blocking properties.

Thus, it is an object of the present invention to provide
20 particulate, absorbent, polymeric compositions with a high rate of
fluid uptake. -

It is a further object of the present invention to provide
particulate, absorbent, polymeric compositions that display
minimal gel blocking properties.

25 It is a still further object of the present invention to
provide particulate, absorbent, polymeric compositions that have a
high resistance to compression during use {i.e., during swelling)
in order to maintain and/or increase the permeability of absorbent
products incorpor;ting such polymeric compositions.
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m-nimal free fines in the dry state. It is an even further object of the
present invention to provide particulate, absorbent, polyneric

conposi ti orWO iEB68ichi eve predefined rates of fluid uptake bPCTEUSRIYIIEY]
specific characteristics of the precursor #articles such as the mass
.average particle size or absorptive capacity. It is another object of the
present invention to provide a nethaod for producing suchfeparti(;ul at e,

absorbent, polymeric céhpbsian gixer [further, objegt &f SRe cBYESENL  pRvention fo
ilr)lven; ion to prlovimviiar@r @Hﬁgi_c%bﬁﬂé,beﬁbsd@'bmc'iﬁolyﬁ%ﬁ@ begriposEtiens s, haatny
absorbent articles_(suc s di apgrs or. sanitary.n ins) ipcarporating the
particul at e, absorBeliPe pgliﬁ?ﬁl’Ig)ﬁ’o(?or&fosﬁtnforpgt)‘f&?ﬂeu 4%5@&1% nc\?gh?‘lqon‘?'h
SUMVARY COF THE | NV&WéTR @i¢.The present . invention provides I mproved
particul ate, absorbent, pol ymeric conpositions conpri sing
interparticle crosslinked aggregates. The interparticle crosslinked .
aggr.8gates conprise prétukss@n pwen isgitk fdlﬂ'thﬂlb:@gmﬁti af | thenaresentndovendien

absor bent, hydr rol fdepadt iculale! YaBorbertol folyRbric coMpébitidts havin
interparticle crosg(?f\dnki ggent reacted with thgd p‘vglyrrer nmat eri al of thge

& - n - -
precursor particl e®niga d%ﬁ?c?’d@élT%lthcﬁTdssqféFV\een the precursor
particles. Wien the mass average particle size of the resultant polyneric

conposition has been inpgreased atg, | t ut % Qv t rage
barticle oize of the prbcls <l SenfurthE I, o> b FreselE TREsIF! &

Date: 14/ 5/ oprqyade | cparsicwl adef f i aisenbentunbpolyoerimt eopensitions that

crosslyl nked aggf:egeémvergré&?m Sutk8bf | PRIECHANR by PILWERRG specific

COprOSItIOI’] has |rrproved .ropertl-es. e |nterpar I Cl e rossl 1 nked

aggr egat es have i nphasaeterdsties uphl thet dgesursor; particies sy edht dheefashs

i ntact when swol | egverage TaFt fcTecls@td ol dbsorptiveorapaessy.ve resistance), an
I ncreased acquisition rate, and m ninmal gel blocking properties. Wen

contacted with a liquid, the interparticle crosslinked .
It is another object of the present invention to provide a

method for producing such particulate, absorbent, polymeric
15 compositions.

It is a further object of the present invention to provide
improved absorbent products, absorbent niembers, and absorbent
articles (such as diapers or sanitary napkins) incorporating the
pafticulate, absorbent, polymeric compositions of the present

20 . invention.

SUMMARY OF THE INVENTION

The present . invention provides improved particulate,
absorbent, polymeric compositions comprising interparticie
crosslinked aggregates. The interparticle crosslinked aggregates

25 comprise precursor particles of substantially water-insoluble,
absorbent, hydrogel-forming, polymer material; . and an
| interparticle crosslinking agent reacted with the polymer material
of the precursor particles to form crosslink bonds between the
precursor particles. When the mass average particle size of the
30 resultant polymeric .composition has been increased by at least
about 25% over the mass average particle size of the precursor
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aggregates will swell generally isotropically (i.e., swell equally in al
di mensi ons), even under. noderate confining pressures, and absorb such

| i qui ds. Thwoios/iss&hi c swel ling of the interparticle crosslinREFERMIUER es
i-s achieved since the interparticle crosslinkgd aggregates maintain the
structural and spatial relationships of the precursor particles even when
swollen (i.e., the aggregates maintain their integrity in both the dry and

the swollen stategirticiekUsa sufficiRheCUidier [RF' t indeepartiel & ngosstinked

' icle crosslinked | di ' . Lwth
or Swel1ing i |1 oEALTEITiesC AR AR, o) heed Hhe rRLEartonel MR LG b ustine

are "fluid stabl e"hasSomproved grioperitiesi nThesintenpaitiete crosslieked aggregates

uptakb 1o provi do Vi drgrSeL SPRISTILE ebBt A (1. 1R SaRsa e il

surfeace area to naintacht iwheof swoiten @anderhgsrtacirelativebysihigkedrompressive
aggregates. Th“rsesist%ﬁb%();, NS PRdresséd ChOGSsi PoRd ARQ! CGRUCmiRimdNegel
present invention provide poﬁ ymeric conposition capable of rapidly
absorbing |iquids ckéngyiphPRRTEIIR%: gel bl ocki ng properties. The present

I nvention also relates to inproved particul ate, absorbent, pol yneric

{1 om precur sor par L1 o) BEeh sonTRFTal, eIl &, aN g kP n BRI TE] € Eropb ke

fine precursor paraggriegsfes 81 Usweld Hemeradigcisosoopipally ¢i ss ,t swelldr equiahiy

I i cl [ . : . ' A h
ag0r ot es i & i nor Sheld SYRPSFEY: Byerd URgpl AP EL S8t hiRE T sBhidh, Cand "

particl es havi ng t esorhnsuchal iquide. siThe isotrepicigyetljagcofs tbr interpanidcle
resul tant polymeri erdQpaelt | 'Qﬁé%r Pqsat jiheved THiificd S thEe §ARrPHATRIE
sheet 6 Dat'é: ,14?5/8@3‘530 inte[par‘tigfe crosslinked agé?egat,e
have particul arly frepslinkeds sgarepates umainiaipsiihe | stryctued! wande spatia
m n: Im zing their lgaélahhml iipg dHQlﬁé‘rﬁrie_eﬁrh# parDicl 8¢ efvéﬁ&glti;]ehnﬁiolflé@mit.be,
swol l en or parti a SWO n_ pol yneri .conposition. e
I nt er‘p"art icle cr osg% rﬂ?&ﬁe‘%ﬁa? eﬁ%‘["é?'hl@f‘ﬁr g&eaglidyn 18 PPE’T gtﬁ? \%{/ i“g the
reduce fines in thewaliienbusithtes)l.yneihus, cdimgospriecursorhgpartaplesy eforming the
interparticle crosslinked aggregates m"l] not dissociate upon
contact with or swelling in liquids {such that the interparticle
crosslinked aggregates are "fluid stable") so that gel blocking is
20 minimized. Further, the interparticle crosslinked aggregates have
_relatively high rates of fluid uptake to provide rapidly acquiring
polymeric compositions due to the high surface area to mass ratio
of the interparticle crosslinked aggregates. Thus, the
interparticle crosslinked aggregates of the present invention
25 provide a polymeric composition capable of rapidly absorbing
1iquids while minimizing gel blocking properties.

The present invention also relates to improved particulate,

absorbent, polymeric compositions comprising interparticle

crosslinked aggregates formed from precursor particles having a

30 relatively small particle size (i.e., fine precursor particles).
By using fine precursor particles to form the interparticle

crosslinked aggregates, the surface area to mass ratio of the

aggregates is increased over the surface area to mass ratio of

precursor particles having the same particle size as the aggregate

35 ~ such that the resultant polymeric compositions incorporating
1]

ed



handl i ng and performance characteristics of such polyneric conpositions.
The present invention further relates to absorbent products, absorbent
menbers, angoxigiE3eent articles incorporatinggthe polyneric cPERASAYUAR of
t-he present invention conprising interparticlg crosslinked aggregates. The
performance of such products are enhanced by providing such pol yneric

conposi tions havi ngeRi ght{]rikﬁfiai thodd i Hid P eRgrédated RiveR pasGleudrdy Kh it
properties. Further, ﬂt er,gar; icle

ar ger Z of e | .
crossl i nked aggr ed#tes %%sfle‘é'ti% ‘FH%‘Sﬁe?#‘WS’U%GpiRF*& Wh b8, PHENRIZING £ Thei b ge!
webs i ncor por at i nchlauking) Qropert iesC OFDpemdviingSfrekurfihes . friome thet swobber iovl e
crosslinked aggre&zﬁt{ ? ﬁ ni m z‘g !r‘n ratt L on of 0swol.l en_or ?ﬁlﬁepa” I cl e3icle
t hrough t he absor FuctR &N g R B hei § '“g?ﬂ}é?ﬁ‘r al eg}'}tﬂjpa(rl e
fines particles rerasslinkededggvrgatasr alsoThpropidesant eif ilcient onay ot reduce
relates to net hodsg.Qf.p:Rdygl n u p I+ b i 40 o] I.SLNO
interparticle cros?&%kég ggé rgr at g@.k Cblowﬁirixﬁe‘é&%bt‘g?}%gdn oq’?haet ﬁ“*’g?&%’_‘ﬁt
i nventi on, an i nthandding claad crparfiormaniceg sbamicterisdjns i off osuch ¢ pelymeric
precursor particl egmpb&ftighecursor particles are physically associated to

forma multiplicity of aggregates; and the interparticle crosslinking agent
Is reacted wth the polyner material of the precursor particles of the

aggr_eg?t es, vvhicle nai nnee} _rphrEge:ithgnwémab b@afurawwieaﬂeentofaﬁshebﬂtep‘wdeets,
particles, to form,craosslink bonds between recur sQr particles. to form
interfSarticle CI’OS%qsIOHE%Q} aBEEY R 2N Tﬂ%s%t'ﬁ?%ﬁpparﬁciﬁ cW&BEHﬁ'ﬁi‘é‘a iR
aggregat es are forpodgmenicsucbmposidiemnsnt of hathe hpresend aimveadéorparcompiieing ze
of the polyneric c | teis [ : t % g t hiS.p S
t he repl acenent shﬁ{e{tgpﬁ)éaﬁte’:epei g@ﬁségﬁe%arﬁggf%%?'ze Eﬁf@ttﬁé;r'f%ﬁ@ﬂ%sgﬂ: %éth
precursor particl soduets Hiecreahaneediharovidiagi. sueh ppetymeric Gompesitiensd

aggregates are al sfavifgf #¢6h Co6eS | oK e uidR ptakESEHP ThidineT J61E SRAKMGS

15 properties. Further, the 1larger size of the interparticle
crosslinked aggregates assists in opening capillary channels of
fibrous webs incorporating such polymeric compositions. Further,
the interparticle crosslinked aggregates minimize migration of
swollen or dry particles through the absorbent structures due to

20 their structural integrity {i.e., finer particles remain bonded
together).

The present invention further relates to methods of producing
such polymeric compositions comprising interparticle crosslinked
aggregates. In the method of the present invention, an

25 interparticle crosslinking agent is applied onto the precursor
particles; the precursor particles are physically associated to
form a multiplicity of aggregates; and the interparticle
crosslinking agent is reacted with the polymer material of the
precursor particles of the aggregates, while maintaining the

30 physical association of the precursor particles, to form crosslink
bonds between the precursor particles to form interparticie
crosslinked aggregates. The interparticle crosslinked aggregates
are formed to such an extent that the mass average particle size
of the polymeric composition is at least about 25% greater than
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Vhil e the specification concludes with clains particularly pointing out and
distinctly claimng the present invention, it is believed the present

i nvention tter understood fromthe following descrintj '

conj uncti ow’b&}}tiﬁ the acconpanying draw ngs in which: Fi gurg&}l@lédlg?lan
vi ew of a disposabl e di aper enbodi ment of the pkesent invention wherein
nost of the. topsheet has been cut-away to nore clearly show the underlying
absorbent core (an enbodi nent of an absorbent nenber of the present

i nvention) of the dA¥gfa@ge marhirte size afIfd\egutbtxcmnalprsemsoonmrmcbe\s of lordy
the absorbent core pfefebfedi Aimeabl enel aneirpapliee 2LARGI HAGH! Aahedstls 2re
of Figure 1; Figure ransver s sectlonal Vi ew o t sor bent
core of the disposab "é’ aF'é ?’éﬂ\séiu 'gteﬂng sect i onal I|ne 3 3 of Figure 1;
Figure 4 is a perspective view of an absorbent member of the present

i nvention used as an absor bent CORR 'r_n shown in
Figure 1; Figure Sis a fragmentary, e =8¢ Tl view of a

| ayer ed absorbent nmenber (|l am nate) of the present i nvention; Figure 6 is a

per spgct  ve vi ew of an GhiFd el WherPIRd TN tcoelgel 4 VRS FirTELTIET,,

of the present i nventjon IS'1S repl acenen
Figure 7 is a secti Boiting autopnd i stingt) yaghtmm&hbmesmnmmmm dtriés 6

taken al ong secti onpél 1Iewsue th7pﬂéseﬁt9tﬂv%n5‘lodzww %Sbét%eﬁ tﬂhé&t\b'oewt%in the
resen

further alternative absor bent , nme

i nvention; Figure 9f?eﬁ% s&ﬁé‘é’f’ip\%m{'/l e\l 0F°Wﬂg’t" a'!"t‘é’r nik ve“éﬁmﬁ!‘iyﬁr%t
of an absor bent rrenbmm@snhuewh)rahsent I nvention; Figure 10 is a cut-away
perspective view of a disposabl e diaper enbodinent of the present invention
contai ning the absorbent nenber shown in Figure 9; Figure 11 is a top view
of a pBrtion of an absofb@ine kelfodr plan view of a d1sposab1e diaper embodiment of

the present invention wherein most of the topsheet has been
cut-away to more clearly show the underlying absorbent core (an .

embodiment of an absorbent member of the present invention) of the
diaper;

15 Figure 2 is a longitudinal sectional view of only the
absorbent core of the disposable thaper taken along sectional line
2-2 of thure 1;

-

Figure 3 is a transverse sectional view of only the absorbent
core of the disposable diaper taken along sectional line 3-3 of
20 figure 1;

Figure 4 is a perspective view of an absorbent member of the
present invention used as an absorbent core in the disposable
diaper shown in Figure 1;

Figure S is a fragmentary, enlarged cross-sectional view of a
25 layered absorbent member (laminate) of the present invention;

Figure 6 is a perspective view of an alternative embodiment
dual-layer absorbent member of the present invention;
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according to the present invention showing a preferred shape for the
acqui sition zone; Figure 12 is a photom crograph enlarged. approxi mately 30
times of awew/15dékte, absorbent, polyneric gonposition of tRETSMENEN
i-nvention made in accordance with Exanple 6 herein. Figure 13 is a

phot oni crograph enl arged approxi mately 60 tinps of an interparticle

crosslinked aggregate pigyr@e7pigs@anisetional i ofews adfeahed diinaybe atvortent
shown in Figure 1

30 11 mes of Ca par oeRPR( Fighrsrs TaReR a3Pod s8P Adn o Ao ORI B ccon

invention made oi accordance with Exanple 1 herein, wherein the mass medi an

particle size of the pfaReMESEr;Par gu:,{ ?egsopqlu Y{,‘gr %}P%HJ@ g{.gyment

Figure 15 is aphotomcro raph enl roxi na

interparticle crosfi Bﬂk&?"ﬁw’rtegﬁ!b@foﬁf tthé meés%tmvmém on selected from
t he sanpl e shown in Figure 14; This is the replacenent shee 9

Dat e: 14/ 5/ 97 Fi gure 16 is a perspective view of an absorgent roduct of

the present invention CHWSEI I nds a3 Penserctivg Hewnaf, panathere F?fé’éﬂ"ﬁked

aggregate of the pambodiventnyErini absorbenteaehtiert bf tharpresent Fngentdody is a
partially cut-away plan view of a sanitary napkin enbodi nent of the present
I nvention; Figure 18 is a side view of an apparatus used to neasure the gel
expansi on pressure of bigurecdPatie, aabsbravant perspegtivei vieenpbsit id(bmsabu
Figure 18a is a si e stagge I f S
of Figure 18; Fig cﬁ%p%i‘ V‘"Bi)dmb%t viﬂg t“? n‘#e@g?g gh%}&rﬂoﬁng&gﬁa o‘#

t he apparatus of RR}GF@"}BMGWQJ'UF@"BSI:" iFigere 8p view of the sanpl e

al i gnnent bracket of the apparatus of Figure 18; Figure 18d is a top view

of the sanpl e hol der Oé the PP 3 gt t;sp ?rfleflo%”aep%rgﬁon of an absorbent member

according to the present invention showing a preferred shape for
the acquisition zone;

Figure 12 is a photomicrograph enlarged approximately 30
times of a particulate, absorbent, polymeric composition of the
15 present invention made in accordance with Example 6 herein.

Figure 13 is a photomicrograph enlarged approximately 60
times of an interparticle crosslinked aggregate of the present
invention selected from the sample shown in Figure 12;

Figure 14 is a photomicrograph enlarged approximately 40
20 times of a particulate, absorbent, polymeric coﬁposition' of the
present invention made in accordance with Example 1 herein,
wherein the mass median particle size of the precursor particles
is equal to about 84 microns.

Figure 15 is a photomicrograph enlarged approximately 110
25 times of an interparticle crosslinked aggregate of the present
invention selected from the sample shown in Figure 14;
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Figure 18 is a side view of the éanple hol der of the apparatus of Figure
18; Figure 18f is a side view of the conpression foot of the apparatus_of
Figure 18; wpdifisysre 189 is a top view of thg conpression f 131591491891
apparatus of Figure 18. This is the replacenent sheet 10 Dat e:
14/ 5/ 97 DETAI LED DESCRI PTI ON OF THE | NVENTI ON Parti cul ate, absorbent,

pgl erE_ri c formosi ti onFigird hg Plse_sgﬁérsipewm: _Oi‘eu_agﬁ ant ﬂﬁio&bénméppahice of
absorbing | arge quantities, o ids (i.e.,. liguids) such as r
body exudates (e. 3%? RrEsARt o}y ﬁ’s‘,’é‘s)cggﬂﬁ’mgcﬁ CArLien A é’"o%ﬁ%"&fﬁgﬁg
such fluids under croskiiaked piggregates. oflyphe apresent hénymtiorcujeined to the
absor bent, polynerkf ﬁgnpositions of the present invention will swell and
rapi dly absorb th T{i'ds with little or no incidence of gel bl ocking. As
shown in Figures 12 and 14, the polyneric conpositions of the present
invention are in apiggrd OUIRG paPEIRTy G awkPTPNanPRidd o Al Gahfrabged
heréin to nean that the“el ements co#br|3|ng t he pol yneric conposition are
in the formof di f@pkin epbpdimenfeREntheapERsentinveRtiods The particles can
conprise granul es, pulverulents, spheres, flakes, fibers, aggregates or

aggl onerates. Thus, t arti,cl es can have desi.t sh uch; ic;
rod-1i ke; pol yhedral; %Bﬁ@? itlbafs, 4 56&‘(‘1@' ?"a%ﬂﬁf‘a?p,parﬁ’j'@gﬂ?gf;t% '%]a‘r'ﬁ% (\%Q
random y-si zed i r rgejul expassimpnespiessgre mfl vpantliewltatpy ocabsosbent, a pplpymetiing
or pulverizing st s .egates) or shapes having a | arge gr eat est

di mensi on/ smal | este&mgéjsl‘r‘?g%g’on ratio | i ke needle-1ike, flake-like, or
fibrous shapes, and the like. As shown in Figures 12 and 14, the
partjcl es preferably cogiré 98al #00WideSifedof the QM@Munﬁfﬂ?Pﬁﬂtform of
interparticle crosslinked ag?regates._The pol ymeri ¢ conposifions of the
present invention WecanParatyscAr FIIMER 483 as conprising "particles". It
shoul d be noted, however, that the termparticles include aggregates. As
used Figure 18b is a top view of the stage mounting platform of

the apparatus of Figure 18;

Figure 18c is a top view of the sample alignment bracket of
15 the apparatus of Figure 18;

Figure 18d is a top view of the sampie holder of  the
apparatus of Figure 18;

Figure 18e is a side view })f the sample holder of the
apparatus of Figure 18;

20 Figure 18f is a side view of the compression foot of the
apparatus of Figure 18; and

Figure 18g is a top view of the compression foot of the
apparatus of Figure 18.
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herein, the term"aggregate” is used to mean a single "particle f ormed

fromtwo or nore previously independent particles (i.e., "precursor
particles' )Wﬂﬂlﬁm oget her. Wile it is relgfively easy f oPCEREIY /891
ordinary skill in the art to determ ne which particles of the polyneric
conposition are aggregates, a specific procedure for identifying such
aggregates is hereinafter defi Al cRaptio0E Ol SRVENT Thus,

t hroughout the specification, 1S 1S e replacenent sheet Date:

14/5/97 11 the term"particle"” is used herein to nean the resultant units
making up the pol ymeri papeigudatd,i absoribest UgoTgmerdgr cppbeitiondidfettenprésentn

ticl f to.th ] i
Deu tane parti ol edeRting fu ekt idsdbi¢ s, 088 iob ) {3k hlkhe i¥es of
aggr egat es. Part ifduieds (tihet, diguidsdr sush aSrmeraaBd/fvgl bogy exudates (e.g.,
partigle wiil be s %é'&allﬂeﬁsésgf Ghd SkhikR &% r@ﬂaas&r e&a%etmw i8R fluids

Al t hough the particles and 't recursor particles have sizes varying
over a wide rand@der ;9deratiecpressiresl e lynicadly, stthﬁl putiiewateabsochent s

are preferred. fpoN ymdtd € PR&MsDs Pf i ons R f PERS EpFe ey © MVl i oP awill Ck@eﬁl ZQdi s
defined as the di rrenméz& of a aé‘tlcéﬂ gsr pbt?‘cu{ai partlcle V)/H 2

det ermi ned by si evd 38} W) e ?ri)? " a"pathq! pnce; 93¢ 9el
retai ned on a standdegk#hg0 SI eve with 600 mcron opem ngs i s considered to
have a particle size greater than 600 mcrons, a particle that passes

t hrough the #30 sieve with 600 mcron openings and is retained on a
standaod #35 sieve w t As5@Bown dndiigupenildgand ddgothd poiymeric deapesijions of

particle size betvasa S08safid GRANEIGH e ANda2 giptidlste { 18 PAES tern

through the #35 sieve 00 .m cron openings i s considered have a
particle size | ess PRERicYABtEy df gHsed heneqn p?‘éf"@ﬂ?‘ eehadnbhsiehenands gomprising

present invention, dxge pmyrhérﬁte%ompdshtﬂﬁﬂeﬁﬂ | ¥n I @R@ € fb¥n Sdfled\fsrc%meahﬁﬁttsl
m cron to about 200 t,er or crossﬁectlon nore preferably,

The particroa vi i1 Seagainathd tataclEee ( Pl BORRIETSS it oRBr Tss” SEatH! eRo00
m crons. Further, fpadverrleotss spifereb) flakesnifiibers,t aggregstesancraggiomerates.

Thus, the particles can have any desired shape such as cubic;
rod-1ike; polyhedral; spherical; rounded; angular; irregular;
randomiy-sized irregular shapes (e.g., pulverulent products of a
. grinding or pulverizing step or aggregates) or shapes having a
20 large greatest ° dimension/smallest dimension ratio like
needle-1ike, flake-like, or fibrous shapes, and the like. As
shown in Figures 12 and 14, the particles preferably comprise
randomiy-sized  irregular shaped interparticle crosslinked
aggregates.

25 The polymeric compositions of the present invention are
referred to herein as comprising "particles". It should be noted,
however, that the term particles include aggregates. As used
herein, the term "aggregate" is used to mean a single "particle”
formed from two or more previously indepéndent particles {i.e.,

30 "precursor particles”) joined together. While it is relatively
easy for those of ordinary skill in the art to determine which
particles of the polymeric composition are aggregates, a specific
procedure for identifying such aggregates is hereinafter defined
in the Test Methods section. Thus, throughout the specification,
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particle size of the particles or the precursor particles is inportant in
determ ning the characteristics and properties of the polyneric

conposi ti on WORt/15368 average particle size of a given sanpl e PETAIBY/01BSE
or precursor particles is defined as the parti dle size which is the average
particle size of the sanple on a mass basis. A nethod for determ ning the
nmass aver age partlcl e size of a sanple is described hereinafter in the Test
Met hods section. | nths éFé'Prd&"é%lﬁil fenusedf henedn pteean theereswtant hmits

This is the repl acelﬁﬁkﬁhg Sipeehe 1golymeric cdﬁb?rt'l%ﬂ/ S{ngTu Oagﬁﬂﬁggg,oowhﬂe

particle size of t rtigles 1s froma m crons
mcrons, nore pref eﬁ’a?o? rB?ﬁ%fBB?ﬁ piﬁﬁ"ﬁ@é% d”r?gef% tapkher intto@ 1 niritsnysedrrie

pol ymeric conposi ti fmmmg thee wsasemt | pareit]en @Eetli‘eordms‘merﬁrconéonﬁ%mﬁ

materigal s capable g orhin quapt it:ies uch
pol yrrer mat eri al s ecz:%l% tFL q@? eaq:ag.gs P&rtch dﬁﬁé ag‘e h’fPJF‘S‘Eo T a2
or superabsorbentSir'r"Eﬂ%rI’%ﬁICSN";Or mlclﬂ)lyrﬁérlm speoﬁosaﬂpnsequedet@bhy

conprise particles ponaféreqats ally wat er - i nsol ubl e, absor bent,
hydr ogel - f orm ng, pol y?réérg gﬁ F‘nte%'he polymer materials useful for the

particles of the polyneric corrp05|tions may wi dely vary. The specific

pol ymer materials usef uklthBugthahBr s&ant]édVanat 'tﬂé‘ pHletirsef ¢ &ﬁﬁ%ﬁé?%{}erﬁké’

with respect to the }polsymar raterials form dg he precursor part
particul ate, absor Bt pGIYMRE i CYEONPYsi ¥I%EnsT #Hide hesRECaENt Ranbdele osize

conpr 8e i nt er par t idiiserthubsersi rded agglsegﬁrbeipreféﬁr@ﬂpar tRor epuripased | BKkedne

aggregates are the & n| ng together two or

more previously i n(fﬁ’g enf'&d‘ﬁgé{‘n iéﬁbé IIEfees gé ggﬁr inepsiqn f a

are joi ned toget herpalﬁy‘lq 18t OF pRITecucsar @Erotid lienwh iah dgedétsrnmddi o &hevectsaze

and subjected to ¢ ns, I I n S i.ation of
j dhjdia0s, THIY, %Pﬂéﬂ@}grcgeﬁﬁ PIV thg! §8°98415b4 °6n

the precursor parti Cl% are
interparticle crossitRRIATYy# %éﬂ?"%"’c‘ﬁ t 6RO Bdcrancepenings iisl cos ideredrtoc bavor

partigbes to form ar pasticlk drredyréstercenan fmopﬁﬁ?r‘dﬁora paFtiAleCehat Pakses
formthe aggregat e.¢p o dhIW 530151 ev3" S5 trl 300 mcvr\'lon openings and is retained on
a standard #35 sieve with 500 micron openings is considered to

have a particle size between 500 and 600 microns, and a particle

that passes through the #35 sieve with 500 micron openings is

20 considered to have a particle size less than 500 microns. In
preferred embodiments of the present invention, the particles will
gefierally range in size from about 1 micron to about 2000 microns
in diameter or cross-section, more preferably, the particles will
have a particle size from about 20 microns to about 1000 microns.

25 Further, for purposes of this invention, the mass average
particle size of the particles or the precursor particles is
important in determining the characteristics and properties of the
polymeric composition. The mass average particle size of a given
sample of particles or precursor particles is defined as the

30 particle size which is the average particle size of the sample on
a mass basis. A method for determining the mass average particle
size of a sample is described hereinafter in the Test Methods
section. In preferred embodiments of the present invention, the
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phot om crographs of interparticle crosslinked aggregates of the present
I nvention. Precursor particles formthe interparticle crosslinked

aggr egat es wi 91218368 esent i nventi on. The pregursor part | c| eBCTALIS91/03891
substantial ly wat er - i nsol ubl e, absor bent, hydrogel -form ng,
pol ymer material. Exanples of polynmer materials sui tabl e for use as the

precursor particl gyshepgdr éaBQrttl*éq'é Eh& R el %Sr@ifclweﬁ e$kdnt 3(Hout 100
pol ymeric conposition) I nc Eh?ﬁqg I ch ar e gr £n 200
pol yneri zabl e, mjgE surtzi't ou MCEORS, MOZR| RER R 1‘5’“

Dat e: 14/ 5/ 97 aqmdrmntal.ﬂjoug 1000nmigrvAs.  Thus, such rmnorrers I ncl ude
the olefinically unsaturated acids and anhydri des which contain at |east

one carbon to carbon olefinic double bond. More specifically, these °
monomers can be sel ectthe fpodymertief | compasitionssaf urtheepreserntox yhventaen derand

act d sanhydr des.  Hokhi! SFhy YGAEHT AU RN ORLGaiAE! I3 Anibdirbidy ©aree

t her eof . Sone non-aci repare t precurs
particles herein. Qusnbﬁmén-ozicﬂdqmﬂﬁ)ner@“ébn mhmqrdematﬁma?éxam eCOWéU

wat er - sol ubl e or V\@f@f‘re@' SRA Siak! eh?éid@@ of hydracaPiodd Con ”kxﬁkﬁbr%’ﬂﬁ%@ﬁ{s
as well as nononers wh gontﬁﬁn no car oxyI or._, .sul OI‘]I% n&ﬁ g )
at all. OptiondRt eﬁ noREPEEEL 19pMROS itdPRYie ATSABTAR'Y <6 pé'l § ng
the foll ﬁWIdng t%/pepamiclfeunct gtfnal sgbotamtial loar bmaybranasmbl'ler sulabegvbenaci d
esters, hydroxy u ni_de- gr.oup ro trile ps an

guat e‘ronary anmmoni %Hg%ggqe'[l 3 g ploﬂ ﬁ"gkg cﬁqd #@W’oﬁﬁi@e& @agg 'ﬁﬁ/%
materials and are fhesthe tnmrtm]egr efit the @olymdr;icfcompexitiphs, mayn deesly Ratrgnt

4,076, 663 i ssued tﬁ‘egggwﬁaet p@inyme(?'n mFearﬁ?%yu%ggl%éStﬁ@d?%aHt m?ak%ﬁ

4,062,817 issued to terman o
incorporated herei'ilbybe ediscugsed harefn nwith |rpspetartor éf‘%d%b)f“l?ﬁxwt%”é&?d

and carboxylic aClﬁbrﬁWdhé%eWbﬁrﬂta%yde the acrylic acids typified
by acrylic acid itself, met hacrylic aci d, et hacrylic

acid, al pha-chloroacrylic acid, al pha-cyano acrylic aC|d, bet a- net hyl
acryllisc acid (crot ofhec paxticilateal pbsorperty| polymerid icompesitdons of the

present invention comprise interparticle-crosslinked aggregates.
Interparticle crosslinked aggregates are the aggregate particles
formed by Jjoining together two or more previously independent
precursor particles. The precursor particles are joined together

20 by interparticle crosslinking agents applied thereto and subjected
to conditions, while maintaining the physical association of the
precursor particles, which are sufficient to react the
interparticle crosslinking agent with the polymer material of the
precursor particles to form crossiink bonds between the precursor

25 particles that form the aggregate. Figures 13 and 15 show
photomicrogfaphs of interparticle crosslinked aggregates of the
present invention.

Precursor particles form the interparticle crosslinked

aggregates of the present invention. The precursor particles

30 comprise substantially water-insoluble, absorbent,
hydrdgel-forming, polymer material. Examples of polymer materials

suitable for use as the precursor particles herein (and thus the

particles of the resultant polymeric composition) include those

which are prepared  -from polymerizable, unsaturated,
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bet a- acryl oxy propionic acid, sorbic acid, alpha-chloro sorbic acid,
angelic acid, cinnamc acid, p-chloro cinnamc acid, beta-ste acr
acid, itaWW®BL/15368 d, citraconic acid, nmeshconic acid, glﬁéﬁ{mi@l
aconitic acid, maleic acid, fumaric acid, tricarboxyethylene and maleic
aci d anhydri de. O efinicall y unsaturated sul fonic acid nononers include
al i phatic or aromatid-contyiniag| f wenomensi ds Thush asucli mphomgrisoniiaclged, the

al 1yl sul foni c acigfe M,em,plmraeuﬁw Boats‘u@cm a.?\ﬂ ﬁinF?nﬁhﬁH f Qpt §in2 Gt d:
acrylic and nethacry |c sulfoni ¢ acid such as si oet h acré at e,

sul f oet hyl met hdeiiﬂl atede  <arPeHptdpycarbontypdefiaie hed‘? ubleacherdht  starat
14 Date: 14/spéSifiasTy, atmssuhémarewybamewamxkeé@ from olefinically

2- hydr oxy- 3- acryl ox Qni ¢ aci ydr oxy acrylio pyl
sul fdnic acid andY QX%&WF%% 86"“2%1%?“%%63& Uf Uﬁ\’gE b‘& %Fﬁ"e’g?ﬂ
pol yner nateri al s uhsaturated rsufl fienfr estdst andiwmdntures theseefs a car boxyl
group. These polyners include hydrolyzed starch-acrylonitrile graft
copol ymer, partially neutralized starch-acrylonitrile graft copol yner,
starch-acrylic acid grieme @opoagitdermonopers: i B3y yalsqeber aisiedecto prepare the

starch-acrylic agpgeyr@bdf bamﬁ@bynnrmﬁapcs'utﬁlmn KéfW'moﬁGvﬁ‘ér%lt %aﬁcmehu@e

ester copolyners, hydrolyzed acrylonitr Uiﬁor acr

slightly network cfPBs%*ai“Hi(%d WOU&&"S?SB y°’b1“a§¥Fe%f’ shergab 966565} phethe
- partiglly neutral Iazwl-mtxﬁcmgl indnamerd, a3ndedti ght mynoreF¥O KK el oaﬁﬂtmkea

products of partlall utrallz I ylic aC| These . rs mmay

used either mdepéﬁﬁ y B PY F&r‘u’gg éf’?r? of TR ﬂur% of t‘ga% g'l’ m)P@

nmononmer s, conpoundenomarst han | §Hus. 1®aadpltmmomérst ltestaipdhy rthe el lewisd styaase
disclosed in U S fga 1 U Y/ t

- 4,093,776; U.S. Pa‘t’?etrﬁgmzlt éggﬁ '807“%5 Q’Bﬁten?tp"?é}gigwcw@sc?@p% Er'r ed

pol ymer materials hydroxde Qéfgukfne wéem’rgsps,pamnuwume Ritrghe | graves wandc

crosgd i nked pr oduvqa‘smfnapﬁrimhhum rsemt rg%us@d P s¥afsntlak ¢d %hdﬁer@nﬂreswnch
derivati ves therefrom

icles co r om abou
S0 16 about Shot - OPER RLEr 1TSS aRh are) HegerpEL in.sTeatar Sokai Loy ek
in U.S. Patent 4,076,663 1ssugd to Masuda et al. on February 28

1978 and in U.S. Patent 4,062,817 issued to Westerman on December
13, 1977, both of which are incorporated herein by reference.

20 Olefinically unsaturated carboxylic acid and carboxylic acid
- anhydride monomers include the acrylic acids typified by acrylic
acid itself, methacrylic acid, ethacrylic acid,

alpha-chloroacrylic acid, alpha-cyano acrylic acid, beta-methyl
acrylic acid (crotonic acid), alpha-phenyl acrylic acid,
25 beta-acryloxy propionic acid, sorbic acid, alpha-chloro sorbic
acid, angelic acid, cinnamic acid, p-chloro cinnamic acid,
beta-steryl acrylic acid, itaconic acid, citraconic acid,
mesaconic acid, glutaconic acid, aconitic acid, maleic acid,
fumaric acid, tricarboxyethylene and maleic acid anhydride.

30 Olefinically unsaturated sulfonic acid monomers include
aliphatic or aromatic vinyl sulfonic acids such as vinylsulfonic
acid, allyl sulfonic acid, vinyltoluene sulfonic acid and styrene
sulfonic acid; acrylic and metﬁacry]ic sulfonic acid such as
sul foethyl - acrylate, sulfoethyl methacrylate, sulfopropyl
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crosslinked, polyacrylic acid (e.g., poly (sodiumacrylate/acrylic acid)).
As descri bed above, the precursor particles preferably are pal

material s W91/25¥8s| | ghtly network crosslinked. Network cro?sé"?ﬁﬂ’ﬂb”l
serves to render t he precur sor part#I es substantially

wat er-insol uble and in part serves to determhe the absorptive capacity
and extractabl e pol ymer content characteristics of the precursor

particles and the, y‘fﬁ&u' ts%'i'ﬁ op?*8hy I EhdthaCPYTARE! ¢ b%drof’i-@cﬁﬁﬁ%ﬁ ? opy)

net wor k crossl i nki n? I's 1s the reg ace heet Dg% dg
pol yners and typi ¢ W%decrzdg roxk13rgepraty ’éVreP'BB%’cr% Ef"cnaﬁ} ard,

detail in the Ieaerylanfos2-nethel propane WuSfonikaienlt, 4, 076, 663. The
i ndi vi dual precursor particles nmay be formed in any conventional nanner.

Typical and preferred processes for producing the individual precursor
particles are descri bebreafierrdd Solym@atrmttenﬂs foB2;s@49n thet ptésedt invention

Hydr Qgel - For m ng b u
rei ssued to Kerryf%kxgaﬁg%%‘i %piu ﬂ&%e ']:o Ro ei%‘iaé ﬁ}#ﬁﬁﬁed
April 19, 1988; USarmta@mymweﬁegssrefﬁ.tmmmm;r bmrtmwcleeuﬁrskued to

Tsuneo Tsubaki mot g mmrea’gri‘f‘g YSsyfer,” | Rapen Mayy R k98 7grarnd
U S. Patent 4, 625, 001 ent| %/g,bh For Cont| nuous, Prodycti on

Cr oss- Li nked Pol yrf@pe} -’(‘%%’ued pP’(')t‘ edeHtidizedot starehsgy h‘? m)iFr‘g 9zafs
Yoshio Irie on Novpbdymer], siponifiedhadaypataestateascrylincoreseent edpdigneisy by

Lhat 16 ol ve . ROrBTR S arRhea Y & CackiRiathe D coiBlieres, SafhiooC
met hods. As descr inedsori QﬂOQShmeda -produstsnofdany of rthe efnregmngszpmgmers,
aqueous sol ution F}PJ H’?’f‘l‘faﬁéﬁ?ﬂ 348! 3:‘3?#&%15’56 agigan aﬁtﬂu%‘? ?a%t

mxture to carry out rizat | reclr sor
aqueous reaction rﬁ*‘ﬁﬁﬁh&n“ieg Pﬁ@ﬁ‘c&ﬁb?fe(:&’éﬁ‘?uypdwyﬁéﬂ‘iaﬂ|%Yééﬁﬂl‘f-l é‘h‘sd

which are suffici emres& %@Wﬁa{(fbet h@edﬂﬁth@rennééﬂéiﬁéﬁmyabh’m tbe form of
wat er - i nsol ubl e, sI [ ﬂ netfvvor crossl i nked ol yner teri h ]T'pe
mass150f pol ymer @ Xt two oOr more monomers, ‘compounds, or t e like
Examples of these polymer materials are disclosed in U.S. Patent
3,661,875; U.S. Patent 4,076,663; U.S. Patent 4,093,776; U.S.

Patent 4,666,983; and U.S. Patent 4,734,498,

Most preferred polymer materials for use as the precursor
20 ' particles are slightly network crossiinked products of partially
neutralized polyacrylic acids and starch derivatives therefrom.
Most preferably, the particles comprise from about 50 to about
95%, preferably about 75%, neutralized, slightly network
crosslinked, polyacrylic acid (e.g., poly (sodium acrylate/acrylic
25 acid)).

As described above, the precursor particles preferably are
polymer materials that are slightly network crosslinked. Network
crossiinking serves to render the precursor particles
substantially water-insoluble and in part serves to determine the

30 absorptive - capacity and extractable pbi_ymer content
characteristics of the precursor particles and the resultant
polymeric composition. Processes for network crosslinking the
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material thereby forned is then pul verized or chopped to formthe

I ndi vi dual precursor particles useful in formng the interparticle

crossl i nkedwegvesséses and the pol ymeric cepspositions herein. PCIYES91/01891
specifically, the aqueous sol ution polynerization nethod for producing the
1 ndi vi dual precursor particles cpn?rises the preparation of an aqueous |
reaction mixture i Rolywern and &xpicalonetwesk GrossLiaking agents fasendesseibedsin ed

precursor particl geaterONge®di@MeRh OthéUbréinbfsrd-PEférented € U.S. t hrRatant d

gr oup- cont ai ni ng mMynoner gat erial which will formthe "backbone" of the
precursor particl ed- 975,66 produced. The reaction m xture will generally
This is the replacenent sheet Date: 14/ 5/ 97 16 conprise about 100 parts

by wei ght of the nono mat er.. A r.co nent of a S .

rgact [ gn m xture corrp?ﬁi‘gs ’hgh"é{%\kﬂ' kggé%gg?'i' n'{g)r%éc t’gsen'f'a.)} Rget \/\/()ﬁéj'slz"(‘%'I - any
crossd i nki ng agent sonnastiabndin menmemg t Mypigebcuarsbor praferred espeacessesscifobed
in nmore detail in e f u. n . , ' tq,.
Brandt et al.; U S.W‘Eda@gﬁg B,ﬁ%Gg{oggg&%s]sLfgac‘r'gbﬁ'sh%}aﬁﬂg%ogég daﬁ.%.éfﬁggdq&f S.
Patent 4,625,001 WsSuedPateat TRA:baRRnéA% eatitded “Hydregeh&prming Polymer

M xture i n an anousTHRs1BRERY Tt WA 18 AEATbelt) St RNE® Heispid Lo Kerryn
percent based on tHRe E‘Eﬁ“glt'%treé@“of“ rﬁ?ﬂém ﬁ?@s 35 Ry Hog Hbé’é‘uggmﬁxtlare
(ﬁboum 0.01 to aboussg0Upss tPatent %1563511983 tmsededP"Abkeeww Astichy” vissuid tof
t he nmonomer materi a Us..L.eact .qn

m xture conpri ses ikhe@e T'rg‘g%ékgg'*}egnirta?g%qlﬁﬁ@rgdi %J‘g}? @gﬁ?‘gx&rﬁgl g'? _l‘la(} 19,
per oxygen conpoundd98licrands UsbdiRatenbot £25i001 eatittladniMethodpEows llondinous
caprylyl peroxide, I i e lde; e
hydr oper oxi des, t gf?é]%?bﬁéycr‘%‘gﬁ@%ﬁnf %]gﬁ'gﬂ,ﬁ%?eedr t@a??“e%u? sn.rbaﬁ*rHiH%'B,
perbenzoate, sodi ufAfrs mapwa, s 38 uPIEoC Ar o nen eNovember 25, j1886. o These

opti ofgdl conponent padéntisherGreotpdritar herdinby irgférenee@Pr i se the various
non-aci di ¢ co-nmononer materials including esters of the essenti al

unsat urated aci di c functional group-containing nononers or other
co- nononer s cont ai ni ng Prefeecnedomgthads Sorf dowming the precursor particles are

those that involve aqueous solution or other solution
polymerization methods. As described in the above-referenced U.S.
Patent Re. 32,649, aqueous solution polymerization involves the
20 use of an aqueous reaction mixture to carry out polymerization to
form the precursor particles. The aqueous reaction mixture is
then subjected to polymerization conditions which are sufficient
to produce in the mixture, substantially water-insoluble, slightly
network crosslinked polymer material. The mass of polymer
25 material thereby formed is then pulverized or chopped to form the
individual precursor particles useful in forming the interparticle
crosslinked aggregates and the polymeric compositions herein.

More specifically, the aqueous solution polymerization method

for producing the individual precursor particles comprises the

30 preparation of an aqueous reaction mixture in which to carry out
polymerization to form the desired precursor particles. One

element of such a reaction mixture is the acid group-containing

monomer material which will form the "backbone" of the precursor

particles to be produced. The reaction mixture will generally

This Sheet Has Been Reilaced

A




acid functionalities at all. The aqueous reaction mxture is subjected to
pol ynmeri zation conditions which are sufficient to produce in the mxture
subst ant i alywg 9171836&r - i nsol ubl e, - absorbent, gehydrogel -for nPQE/USSArGI8SY
mat eri al s. The polynerization conditions are also discussed in nore
detail in the three above-referenced patents. Such pol ynerization

condi ti ons gener al | yomprise vebdutatliong parber byl waightyadfi othet awhaneruemitervala

bout Lerr] to apoufhqet reobBbAeryt el pleRiE Aeihion HiReie conphlses’ o
aqueous reaction m ncmoeklm'oaahnkwmedeMn Netiwook drosslioking agentseusafyl cin
subj ecting the rea%hﬁg%fme&t 'I]SF'&uv‘%rpﬁ’JrItHEf?s ta*}erseéenséa 3RY me 8 etk P

form of polynerization tiva di oact|ve, .el ectronic,
This i%5 the repl acehhtd gy@é'@fg_r,enced U.S. Pateni; Re. uﬂ ©49; tiswed tq, Brandt ét

el ectromagnetic  rgHj;auion Paté!'rte4 6&6 1983 naisuee t@omymkﬁmal ePQily frednidz B $.on
_techni ques. The aci E funct,| gégpg rQu

th r terdals formed i
the aqueous reacti oh3¥%t dr al’é e%%riﬁ%kﬁ@?ﬁ"r i z8¢-  The Retwork
Neutralization can beossdinkiad @gént nwaﬁy generahly obal presentr inhithe ragmabdss

03t Least about 25, fmlgy RILERA 3o 2TaBBIE BE FR20AL, chF AR haent o

nol e percent, of t het nonormer o for er| al
bei ng ®ci d group- coﬂb@ltnﬁn@'lwonmt bised on cthectiotall imzht; thﬂi’mer present

sal t-forming cationin Sfah agdddus AIEuPE (abbLeNe. 011¢bUdBour SO pard¥ 6P Reignt,

al kal i netals, a nium = substi tut §y ammoni um and am nes as di sc ssed n

further detail in tR&ehdne-100 Rarscbyuweighi; tt\’& menomey g materiad) « o An
Brandt et al.. Wil eptionab wmpbﬁerrtecbft hhé bheedaseePictdbn pﬂfitueéeﬁonb@ues a

bossi bl e 1o carry onres RSN, AL St s IR 25t shhufTrn war e, endund:
pol ymerg zation pr ocemsh N tmdhun,qumtassnim,asaridnmemmnﬂesstdrfates, caprylyl
poI ynerization or P&%ag susrggnfwnnegg‘ymaézatl gﬁééﬁcedﬂep&‘d?l n tﬁﬁene

i nverse enul si on polyneri Zation o Fse suspen rizat}
procedures, the aqudyiropeeaxideson mestiare &Qtﬁerdﬁl?mhbhaéi sct?’ﬁééwsbub‘]

suspended in the fopgtehzddteY sodium peracetate, sodium percarbonate, and the like.
: Other optional components of the aqueous reaction mixture comprise
20 the various non-acidic co-monomer materials including esters of
' the essential wunsaturated acidic functional group-containing
monomers or other co-monomers containing no carboxyl or sulfonic
acid functionalities at all.

The aqueous reaction mixture is subjected to polymerization

25 conditions which are sufficient to produce in the mixture
substantially water-insoluble, absorbent, - hydrogel-forming,
polymer materials. The polymerization conditions are also.

discussed in more detail in the three above-referenced patents.

_ Such polymerization conditions generally involve heating {thermal
30 ' activation techniques) to a polymerization temperature from about
' 0°C to about 100°C, more preferably from about 5°C to about 40°C.
Polymerization conditions under which the aqueous reaction mixture

is maintained can- also include, for example, subjecting the

reaction mixture, or portions thereof, to any conventional form of

.35 polymerization activating irradiation. Radioactive, electronic,
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droplets in a matrix of a water-inmiscible, inert organic solvent such ‘as
cycl ohexane. The resultant precursor particles are gene

spheri cal WQQHAW | nverse suspensi on pol yman zation procedué&t)‘gﬁ%’msgl
described in greater detail in U S Patent 4,340,706 issued to Cbaysashi et
al. on July 20, 1982; U.S. Patent 4,506, 052 issued to Flesher et al. on '

March 19, 19ﬁ5 faﬂﬁtHM&IﬁQIGW 4eﬁ35t1&ﬁ\igﬁaﬁuedghﬂid\tbbhtgaeé ?hlt@namrei |
5, 1988; each of these ng..nc erein by reference. In
preferred embodi nERTEN 6? ‘ﬁepm ]#hﬁ(‘/qﬁ?% fhe precursor particles
used to formthe interparticle crosslinked aggregat es are substantially

dry.  The term "subst anyLadi HinttibsiUgelpacheithe po1JRA7 skbets S13Cres oo

particles have a liquid conte | ution content,
| ess than about 5&be pqmsameycmgs ntmhwreabam P59, preferaplyr dpubnay izeds

Thissis the repl ageEal i#t88h déh be carned Dat &in MJ 2bfiverithana P aanierlichby

wei ght of the precur arti Ies qU| cont ent . of
precursor particl égs‘FS]stsl tate ?%ﬂgéb t %So’ﬁ'ﬁ&b% 01%(a morH, A fEs! 3’&/ at
wei gh; of dt hedprgquafmrabm tsoc:{.aa% partent, iofdthe aueﬂ mononeeUu SO zep dot Fotmes
can be drie any. convepti.g a

Al ternatively, Wnéﬁe eréy %”ra?a‘iﬁ'\n?c?c‘g g%g"g gi"}gé"ﬂ‘? h%’p%ﬁ"éqt&é%u‘s"e
reaction mixture, nuatraﬂlz:em wbéh raenw:(fof‘mm cmoneaéuctorsaﬁtxfmnmyatlons
azeofgopic distiiligtif, TR PR, CORTANAI NRetdll 20timb AR, ORubltitif &

can so be treate ewat er’ ng sol vent such as
Conbi nati ons of tla@menigmyiand pivisesurdss dispuasedo b ﬁﬂéﬁ’e‘” T'Fﬁ,iadéwah“ergtf

mass of polymer nybevd-#bfé@ncbdidNsbepabapR] 37,609 148ued @8 BParddr & a1,
substantially dry precursor particles of substanti al | y wat er - i nsol ubl e,

absor bent, hydr ogel -form ng, polyner material. Preferred precursor
particles of the presahtie nientisonpeeferrébsehati ¢the ephedirison Ipaybicles be

Stch brecursor parbnifish iRy L3fed 3B ablysCLINETH Bof HERIZALIGHT prgfelE 1Y O
AbsotPti ve capaci tig nbs«ermssmblmetoaacpacytwtoftha golwnrpzitynar pnegessi 45ingo
multi-phase polymerization processing techniques such as inverse
emulsion polymerization or inverse suspension polymerization
procedures. In the inverse emulsion polymerization or inverse
suspension polymerization procedures, the aqueous reaction mixture
20 ' as hereinbefore described is suspended in the form of tiny
droplets in a matrix of a water-immiscible, inert organic solvent
such as cyclohexane. The resultant precursor particles are
generally spherical in shape. Inverse suspension polymerization
_ procedures are destribed in greater detail in U.S. Patent
25 4,340,706 issued to Obaysashi et al. on July 20, 1982; U.S. Patent
4,506,052 issued to Flesher et al. on March 19, 1985; and U.S.
Patent 4,735,987 issued to Morita et al. on April 5, 1988; each of
these patents being incorporated herein by reference.

In preferred embodiments of the present invention, the

30 precursor particies used to form the interparticle crosslinked
aggregates are substantially dry. The term "substantially dry™ is

used .herein . mean that the precursor particles have a liquid

content, typically water or other solution content, less than

about 50%, preferably less than about 20%, more preferably less

This Sheet Has Been Repl

D




absorb liquids with which it conmes into contact. Absor ptive capacity
can vary significantly with the nature of the |Iiquid being absorbed and

Wi th the nmeWOH/I536&hi ch the |iquid contacts t{g pol ymer mat ePCAIUSIIFNSN
purposes of this invention, Absorptive Capacity is defined in terns of the
amount of Synthetic Urine (as herei nafter defined) absorbed by any given

pol yner material i rthhﬁriséusfmramss wefi gty iFh el cprbtmerpﬁrt%w of Ty kaTmsy,
material in a proc&ﬂ f her ei n section.

Preferred precurso quid e‘s"“ *te{?édgi’%s@'ﬁtwrﬂ?'eﬂﬁﬁﬁa%? 'St HBSQ'Q\AHFEQF Rive
an Absorptive Capa(frmy ahbu'ato DPato abmautt 52 bygweight, ofnthe preetwsoabpartaties.

Tyical Ly, the pol yier WA RrrbdSr DUReIERE A VI ARRE B o,

Typi cal ly, the pol yner ere i ve Capacity
about 540 to about FonygMiendlnmethadhsurt -ax ibye hpatings armaﬁr@myerbf, Mhensrﬁhal

Precursor particl eprfanses a'?"t?cfé' QH Vﬁ'rh‘neé"t&ri raQ&éoY:‘%‘ %J ixture,

characteristic are es ema‘fy useful 1n absorb eng nbers and absor bent
articles since the"PE%"uI ¢amtbe remoped ¢ Feam E"reos"sqaicﬁk@d MXbUER) B saZest reRi ¢

This is the repl acgissil Iibﬂﬁwt 1‘&e pol ymer%rﬁammgléé@oﬂ? rfia@tﬁo‘huﬁfkture can
precursor particles,can

b I.nit.i d,desirab g nount s
di schar ged body exdda? efes %E?‘F £d J’r‘tﬁe 1‘#@“*%‘% cﬁggf; 'I}}'r %‘U‘%s tg?’bq]es
may op@ionally be <ombimadidnseafedhesordryiagpprcetn®s Mayealsol, &24156@.1 The

i ssued to Al exanderyegls lag Qn'asfa‘pr of ﬁym}rgfs%’atgh §! OSHS £M. Swfgﬁqepped or

treatnment of polyneric parti uat ernary am ne
surface treated, whweemmeégrsfarm %@ﬁt#@’éyy dre 9rp¢te'rseralplaytic1g&rf0éce

crossl i nked as d'sﬁﬁ&&%@@al]'{o Mt%r inNapte, 4. 86Sriemt, }dr‘o@@ﬂfgrrlvamg,s

"Absorbent Article I ssued Tsubaki moto et al. on May 19, 19 :
Patent 4,734,478, @RIYFATeRteRialr Apsorbing Agent” issued to Tsubakinoto et
al. on I\/arch 29, 1988; which patents are I ncorporated herein by ref erence.

breculor part | cl og. my TRLYIRY T BBttt FIHEHS PR, ShF PHEeY L [Rat on are
crosslinki ng agent those whichprexbibsbr apahighclabsorphisier €apadiny sohethaturthece

g;(r)tslslci 2‘;' ng agent pakittahbe gaRymewc Mebmdsdtid ffmedt FRGF Shch "Srecursor

particles also has a high absorptive capacity. Absorptive

capacity refers to the capacity of a given polymer material to

20 absorb liquids with which it comes into contact. Absorptive

capacity can vary significantly with the nature of the liquid

being absorbed and with the manner in which the liquid contacts

the polymer material. For purposes of this ihvention, Absorptive

Capacity is defined in terms of the amount of Synthetic Urine (as

25 hereinafter defined) absorbed by any given polymer material in

terms of grams of Synthetic Urine per gram of polymer material in

a procedure hereinafter defined in the Test Methods section.

Preferred precursor particles of the present invention are those

which have an Absorptive Capacity of at least about 20 grams, more

30 preferably at least about 25 grams, of Synthetic Urine per gram of

polymer material. Typically, the polymer materials herein have an

Absorptive Capacity of from about 40 to about 70 grams in

Synthetic Urine per gram of polymer material. Precursor particles

having this relatively high Absorptive Capacity characteristic are

35 especially useful in absorbent members and absorbent articles

since the resultant interparticle crosslinked aggregates formed
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VWhile all of the precursor particles of a given interparticle crosslinked

aggregate or of the resultant polyneric conposition are prefe
of the sanVO8MIAM8 npterial with the sams prderties, this x’»ﬁ'@hﬁyﬁ Pﬁdbe

the case. For exanple, some precursor particl es may conprise a polyner
material of a starch-acrylic acid graft. co mer whi |l e of her cyrsor
‘particles may conpf T@bsﬁcﬁ)oﬂwrs?fgtpéﬁ‘aﬂﬁegfc /i Kt defindt gk h gfi sTFAbAY
products of partiahigh afeuntal b aii sphinged rbodyceadtaties isuch heruriree precursor
particles of a specific interparticle crosslinked aggregate or in the

resul tant polyneric conposition nmay vary in shape, absorptive capacity, or
any ot her property or Therdigiduali precurson rpartmbsumawroptmmtlb,es surfacp

a preferred enbodypen po? of;ort Iggam@reesgrg PafyaNt 85y, 901h sugaegblrﬁ ander

particles COITpI’I se terial consisting éssenti a

net wod k crossl i nkedt pﬁbdu@*! sAb‘f‘ Tpad%i B9 n@[ﬂcﬂ&ﬁsze@epcﬂ"yﬁ%‘r%llm,eaé@?'\i of

each precursor par Bﬁ%@rt@v Eﬁtﬁ:‘lﬁ“s' aﬁtrprppséty qaatema;rﬁlsmln‘é thqf surface
repl acenent sheet

14/ 5/ 97 2 precur, ? particles._.c conpr
granul es, pul verul &rtatedgpndhes, Dr?%ﬁ{ég" fP?f'&r §ie%g "eegatpé?fe‘élg:ljlyorre‘f“é?‘é%
or thg_ i ke. Tguls_ l;:t-dﬂs.%.lmmeeswrsgr diattosedesincan. Snavaamy d&ﬁﬁﬁﬁﬂﬂ%h&m:ﬂtﬁh
as cubic; rod-1Ii u
irregular; random sbsswggrbi% ??é@ur ss%gﬁg%egﬂttaikug&t ggaq\?e?ul e t?% (g%'uﬂct S
of a poi ndi ng or pahddr.5ziRatest eh)734;478hapdds tied AWatemAbstirbing lAgent™ issued
flake-1ike or [!bigussabaRfage Brtefaqratahy éqa%éhsaemlm iIEHCRS phteddy  drg®

precursor particles aré In Inely divid formof  ran gf si zed
i rregul ar shaped punwmrmd QPE‘FM’! ¥ r&feTQ%Res AsTdisqlpsed, igothe, dsubakigato

nmay al so have a sia¢ Y@/ yrogs oyarene wudae indRgfdualPr gﬁeé@bbv pimcnéecuzﬁ%
particles will have a.size in E%é% qf from &H&nto nﬁ

2000 microns in di éHEf‘éF CB‘?SSIEP Y fRRI¥ING 2 p?‘(‘ﬂsé g agent onto
precugsor particl ethei predursera ppaticles easd zeeadtmgle_thangmjﬁzi:ef reros skiaking20
mcrons to about 1%891\%%9%! ;@ﬁd@sﬁt@‘ﬁﬁagﬁ t@n@rHrcfla?e St:'fZ@t:é)fpar-‘t.it:les.

While all of the precursor particles of a given interparticle
crosslinked aggregate or of the resultant polymeric composition
are preferably formed of the same polymer material with the same

20 properties, this need not be the case.. For example, some
precursor particies may comprise a polymer material of a
starch-acrylic acid graft copolymer while other precursor
particles may comprise a polymer material of slightly network
crosslinked. products of partially neutralized polyacrylic acid.

25 Further, the precursor particles of a specific interparticle
crosslinked aggregate or in the resultant polymeric composition
may vary in shape, absorptive capacity, or any other property’or
characteristic of the precursor particles. In a preferred
embodiment of the present invention, the precursor particles

30 comprise a polymer material consisting essentially of slightly
network crosslinked products of partially neutralized polyacrylic
acid; each precursor particle having similar properties.
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the precursor particles will generally be from about 20 m crons to about

1500- m crons, nore preferably from about 50 m crons to about 1000 mi crons.
I n preferr WO nts of the present inventd®n, the precur?(ﬁr Hﬁ?’t’?’@%s
preferably have a nass average particle size | ess than about 1000 mi crons,

nore preferably |ess th about 600 mcr nost preferably less than
about 500 nicrons. The 'R?é?"ﬁ&?’ﬁofl Ba'&‘ﬁgﬁlme@wgf%gﬂﬁ%y » PHEYeRYIeaLht

i n;/ent i 0{1 a: so conpspt&gean frakes pafibteek o igmg?td%mlaﬁgmﬁﬁites'[her the like.
interparticle cross i onto,the precursor pa S

and reacted with thtﬁl%dl %%apq%gb'égro?a?%ﬂ"ﬁ%% ?ﬂ”e@fﬁ%c#y gyiref @‘ pwﬁqcﬁ as
physi cal associ atieubichet wednlikehe pphxhedralor pwheridads iroumdednt aawgudar;
This geaction for ”ﬁr“e@g’ﬁﬂ ;| nkatﬁﬁﬂ@ﬁsﬁ%%ﬁ?réﬁﬁapr es%l%éé)r (Pa{)t ' Cﬂﬁ%eru]ent

Thus, the crosslink boidds are interparticle 1.n natur
di fferent precursorPiPducty| ek)a W‘t“ﬁbﬁﬂ %sﬂﬂ]r‘fgr't?dnﬁesbﬁﬂ)ncprbfh@@orsyc‘br35

limt the present nementis@n ﬂalde'f-hlde$ oPefibpyes shapdie pf@@%mn Qfsho&rhe
|nterpart|cle crossll cursor

agen terl al , of
particles forns cr o%%l ﬂeéoﬁgsi%ett&%eﬁf%ﬂ'gs%ypyﬁé EhaRsTDHR J"Wé‘r Yyiided
precursor parti cl espc(wdee formt eofar tandomly-siZéd s iirsedularr esHaped nepul verident

21 - Dat e: ra%"léf 3 i aqs! link bonds). For the preferred
pol erE]TOS [ ?

. herein, bel ieved'the interparticle crosslinking agent
reacts to forn1crossllnk bonds between the carboxyl groups of the precursor

particles. Wthout wi shirpg ﬁ&cbﬁsd@oymauei fh?a(}f ¥18Y Hab@l § m@ §§§Rﬁ? Yvef N

I nventi on, for the ferred t 0sSsessi ng

gr oups, p@ ppf#;?ab{’rghgh? rPc"éF'ﬂpféPf i Wéle}%mﬂhmam gz
r ﬁacf[ S \|N| t h t hle_ csr tmx;,ﬂe gramgpsoﬁf fedne aboly NEr midEoR" 'tf@' gb?‘? fzuotm HPMBhENYN
chem cal crosslin ins o ifferent precursor
particles. The cova?cs%\%%'g ca? é{]oégﬁ%ﬂ bo&g’é' e cPEfaraBlyay i Lhe 5 pregursor
resul tisof the for nmepdrdiches usﬂ'érhavam d:artmilede)ze)n_nutlm range @ifofium bhout 20
reaction of the fun,g,{1 ,.gggl e TS 1@59 t@%rﬁpsslr#%ﬁagg aq&ggéﬁs p\gkyhghseng of

carboxyl groups’ of e polynmer materla
bel i eved that estertMoRBecUsariRaTie] esTMiM genera]]y be from about 20 microns to

about 1500 microns, more preferakﬂ y from about 50 microns to about
1000 microns. In preferred embodiments of the present invention,

20 the precursor particles preferably have a mass average particle
size less than about 1000 microns, more preferably less than about
sqo microns, most preferably less than about S$00 microns.

The interparticle crosslinked aggregates of the present

invention also comprise an interparticle crosslinking agent. The

25 interparticle crosslinking agent is 'applied onto the precursor
particles and reacted with the polymer material of the precursor

particles while physical association between the precursor

particles is maintained. This reaction forms crosslink bonds

between the precursor particles. Thus, the crosslink bonds are

30 interparticle in nature (i.e., between different precursor
particles). Without wishing to be bound by theory or limit the

present invention, it is believed the reaction of the

interparticle crosslinking agent with the polymer material of the

precursor particles forms crosslink bonds between the polymer

35 chains of different precursor particles (i.e., interparticle
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preferred interparticle crosslinking agents are those agents capable of
reacting with the carboxyl groups in the preferred polymers to form ester
bonds. | ntwomr1s368 e crosslinking agents usefdfl in the preseﬁg(“%ﬁﬂ%f‘l
are those that react with the polyner material of the precursor particles
used to formthe interparticle crossl I nked aggr egat es. Sui t abl e
interparticle cr&sesslirkndondgent Forngkh QC(PrﬁS?'P%RS da pedyRrs OJFergifs eitenis

agents such as, f@ayfeiadP|the cmepmdsdawmwﬁx' B@STagémO péicYFeRoZ e
doubl e bonds; compounds ha é east\kﬁ gﬂzgerﬁ OLtl?' e bond and
at |east one functf I"'g g gtwegr kN hCHTRIXNL| GRAMPS neltfe il PTEEHRSBUinds
havi ng at | east typarfigesi orlﬁxlthgnt)lmhﬂmﬁctu \be botrd tbye thedryner rimidr ithe ;
pol yyal ent netal oupgs r S d r e

pol Yyl ent et el SURPURES " RS 35 JORE" pREEACRES Chbmer UL T |
her ei nbef ore ref epessrssing S, cnahwﬂ 4msp$63 thd UsS. behieved Rthag2 dhe
whi ch are 'ncorporﬁt%mf@#eﬂ chsrT‘?EFffgmiSentWi%E@tsC%@ﬁ’xM'le Qram? 3Rups

present on or Int mat er i a a

precursor particl &, hﬁr @Pb)"ﬂeé‘dmﬁﬁ"éﬂﬁartpl e %QVG%%'N ﬁK?ﬁi@abg@'ﬁﬁé inkshands at

| east two functi ongtwsdnOW¥RE gAyméwIchs s of aPFRTePertf f-aaﬁ&wq;amdneghe The
This is the repl ace [ 97 carbox

t
Prefred inter pe‘EPY?&“éscg?'Ué:éfl mas,s‘bmkaggpdjagpﬁ%r &% HISGhdtirs ﬁﬁ'ﬂéoﬁgl s
such as et hyl ene ghgcdormatiiohhyiferestgtycemidet r{iimide)l core gtethahe groups by -

tetract hyl ene 9l yoale ARl YEIM PR bXACorodlySPTe Edod FrARAPARRLE Tk

pol ygl ycerol, propy ene
trinethyl ol proparfée dt nmbl anouns, of *'the pod ymen hﬂh’%ﬁ"aﬁfne In preferred

pol yoxypr opyl ene caxxembhenewxwormxbﬁed Qh@@kesmpsbmerare FoFmddt anTpsat ty

aci d esters, ol ene i tan
pelnt xerythritol, P y?§'yreﬂl tmmrwtﬂﬁf?ci‘ ]é'ﬂlﬁ‘é‘ﬂ cé?ﬁ&ﬁn&?s&éﬂsedsage"ts

et Eyl ene Igl ycol | cadhbl'llevcoﬂiw'eacrﬁtdm{iﬁh tbogglﬂ}bbx}]enlgrouﬁfyct?l mbdg;?nemt:ﬁ;eb
et her, gl ycero ol yglyvc er I gl ycerol polyglycidyl ether,
pol ygl ycerol pol yg@}@f"ﬂi[fl kétﬁ?&*,*%‘& b'?O["SF

Interparticle crosslinking agents wuseful 1in the present

invention are those that react with the polymer material of the

20 precursor particies used to form the interparticle crosstinked

aggregates. Suitable interparticle crossiinking agents may

comprise a number of different agents such as, for example.

comiaounds having at least two polymerizable double bonds;

compounds having at least one polymerizable double bond and at

25 least one functional group reactive with the polymer material;

compounds having at least two functional groups reactive with the

polymer material; polyvalent metal compounds; or monomers as

described herein. Specific crosslinking agents useful in the

. present invention are described in the hereinbefore referenced

30 U.S. Patent 4,076,663 and U.S. Patent Re. 32,643 which are
| incorporated herein by reference. '

Where carboxyl groups are present on or in the polymer
materials (i.e., the polymer chains) of the precursor particles,
preferred interparticle crosslinking agents possess at least two

35 functional groups per molecule capable of reacting with the
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pol ygl yci dyl ether, pentaerythritol polyglycidyl ether, propylene glycol
di gl ycidyl ether, and propyl ene glycol diglycidyl ether; polyaziridine
conpounds WOG9h5368 as 2, 2- bi shydr oxynet3gy! PCT/US91/01891
but anol -tris[3-(i-aziridine) propionate], 1, 6-hexanethyl tolulene

di et hyl ene urea, and di phenyl nethane-bis-4, 4'-Nt'-diethylene urea;

" hal oepoxy  conpourgdsboxyducdroupas Prefeirced oriotgdpanticleandrosstinking agents

[err]-methylfl UOVOQME’W& polzthBW@'aqEP&/ﬁ‘i such S?”Pﬂﬁzgr& SguﬁéiChmetlﬂ%ene

gl ut ar al dehyde as et Nyl ene
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urea; haloepoxy compounds such as epichlorohydrin and
a-methylfluorohydrin; polyaldehyde compounds such as

20 glutaraldehyde and glyoxazole; polyamine compounds such as
ethylene diamine, dietHylene triamine, triethylene tetramine,
tetraethylene pentamine, pentaethylene hexamine, and polyethylene
imine; and polyisocyanate compounds such as 2, 4-toluene
diisocyanate and hexamethylene diisocyanate.

25 ~ One interparticle crossiinking agent or two or more
substantially mutually unreactive interparticle crossiinking
agents selected from the group mentioned above may be used.
Particularly preferred interparticle crosslinking agents for use
herein with carboxyl-containing polymer chains are ethylene

10 glycol; glycerol; trimethylol propane; 1, 2-propanediol; and 1, 3-
propanediol.

The proportion of the interparticle crosslinking agent to be

used in the present invention is in the range of from about 0.0l

parts to about 30 parts by weight, preferably from about 0.5 parts

s "to about 10 parts by weight, most preferably from about 1 part to
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strface of the precursor particles and perneation of the interparticle
crosslinking agent into the surface region of the precursor particles. The
wat er al so WOORIS36B st ronger physi cal associ atd3on bet ween t hePETANMEYS]
partlcl es of the prereacted aggregates, and the dry and swollen
integrity of the resultant interparticle crosslinked aggregates. In the
present invention, ablut Sapartsi by ueddht n par plpparttisoby adeighets ot tisen parbauriso@0
parts by wei ght (0 Qwvtie o0 about 20 parts by weight), preferably in the
range of from abouP?07'¢ %arts to about 20 parts by weight, nore preferably
in the range of fromabout 0.1 parts to about 10 parts by wei ght based on

100 parts by weight of mhwrp%lggﬁ@hmw&" ey ther_ mfen ﬁ ﬂPéthtanOBe
water to be used will vary depen upon "¥ materla and
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solvents are used to g m%t_e uni formdis erS| n§g |nter artlc

crosslinki ng agent °5n®tHetd0d f e teﬁé e Pi"té‘s' E’r'{ﬁﬂ?c
solvents are pr efagerabluyth ther padlymer anaterigdnof the qgirecurtser parfhe’les
hydrophilic organic solvents useful in the present invention include |ower
al cohol' s such as nethanol, ethanol, n-propanol, isopropanol, n-butanol,

i sobut anol , sec- but anolFoan@xampes arwaiter k@aynbe ysedhh iy m&leﬁ@%nﬂﬂﬁbl ébhyl

ketone, and met hyl '1%9%}‘{11:% IR 15M8in gepéﬁqeﬁeme waet ftﬁﬁ:tt%ns ]t‘U promotes

ket one; ethers such a 3xane tetrah uran %nd di e% 'X(
am dekf such  &@iform djggension f) ¢ ﬁgrgp@rhc e grpgslinking agent on the

N, N-di et hyl f or mam dairfard 66 frel dﬁﬁec&ﬁf&? a%aﬁ'h@éhﬂandmﬁe(meﬁﬁon'rh@f the
hydr ophi | i ¢ or gani C{‘ﬁm ve S use g t he present vent i n

proportion of less’ %ﬁ?aégbﬂte éﬁoi)sar‘f’ “tgh"t"tf’o Parsf"g ﬁf aﬁ?gu?"df Fhet s
by wei ght), prefer piokgurisort partriahee. offhérsatheabamso Oprofotear ts¢ rongexb physigal

parts by weight, 236?0095?;&L%’ét&e%?%?bpﬁéculsecuéartt(?c]ae@muf Zatepaﬂrleiﬁmfed

‘wei ght, based on arts sor part
act ua15 anount of mgrqg;ﬁes,.cand the dry and -swonen' integrity of the

resultant interparticle crosslinked aggregates. In the present
invention, the water is used in a proportion of less than about 20
parts by weight (0 parts to about 20 parts by weight), preferably
in the range of from about 0.0] parts to about 20 parts by weight,
20 more preferably in the range of from about 0.1 parts to about 10
' parts by weight, based on 100 parts by weight of the precursor
particles. The actual amount of water to be used will vary
depending upon the kind of polymer material and the particle size
of the precursor particles.

25 Organic solvents may also be used in conjunction with the
interparticle crosslinking agent. The organic solvents are used
to promote uniform dispersion of the interparticle crosslinking
agent on the surface of the precursor particles. The organic
solvents are preferably hydrophilic organic solvents. The

30 hydrophilic organic solvents useful in the present invention
inciude lower alcohols such as methanol, ethanol, n-propanol,
isopropanol, n-butanol, isobutanol, sec-butanol and t-butanol;
ketones such- as acetone, methylethyl ketone, and methylisobutyl
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organi c solvent to be used will vary dependi ng upon the kind of polyner
material and the particle size of the precursor particles. The

i nt er parti cMO8IISIEY nki ng agent nay al so be used in a nixtur epgifiisotRitgée
and one or nore hydrophilic organic sol vent It has been found that the
use of a water/interparticle crosslinking agent solution provides the
greatest penetration of the crosslinker into the surface region of the

precursor parti ck&enefi Eﬁhe’*sS%'ub.'ﬁ' Q9 Qfiokar¥, OpﬂﬂtHWyd%ﬂ%hC and diethy]
sol vent/inter part i,cle cr Osiﬂél nki ngch agent
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based on 100 parts by weight of the precursor particles. This is the

repl acenent sheet Dafigs ih¢braPricds %&’%‘11%%0 Ictlc‘?tﬂgo ?gqtsb eM¥ed ﬁiona[b

m xed wth the so]ution contalnlngt e int imki R age
For exanpl e, an Piterevgth wateriand ope o mesh- hydrapkidifroeraasic nsrleents.s nay
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aggr egat es i nvol thescpossviinkergintoethe sorface region of the precursor particles
' while a solution of hydrophilic organic solvent/interparticle
crosstinking agent provides minimal penetration of the
crosslinker. However, a mixture of all three agents is preferred
20 in order to control the amount of the penetration of the
intergartic'le crosslinking agent into the surface region of the
precursor particles. Specifically, it has been found that the
higher the water to organic solvent component ratio, the deeper
the crosslinker penetration, the greater the fluid stability of
25 the aggregates under stress, and the greater the reduction in the
resultant absorptive capacity of the interparticle crosslinked
aggregates. Typically, the ratio of water to hydrophilic organic
solvent in the solution will be in the .range of from about 10:1 to
about 1:10. The hydrophilic or:gahic solvent/water/interparticle
30 crosslinking agent solution is used in a proportion less than
about 60 parts by weight (0 parts to about 60 parts by weight),
preferably in the range of from about 0.01 parts to about 60 parts
by weight, more preferably from about 1 part to about 20 parts by
weight, based on 100 parts by weight of the precursor particles.
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particles of the type herein described; applying an interparticle

crosslinkin ent onto the precursor particles; physica

associ at i nga'f’n%‘9 38 ur sor particles to form ay gul tiplicity of @P@&HPB‘?‘
n

ahd reacting the |nterpart|cle crossl i nki ng agént with the polynmer material
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may be applied by an varl o es and para used f
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cross I nki ng agent on the precursor particles. As used herein, the term

"applied onto" neans that at |east a portion of the surface area of at
| east one of the precuTaer mpetidd cdfesprodubing qjolgmerier cdagoeizdbes hasntadiaing

nterpart i ol e crosdHRRRERIsaRTSSs1y FRE Sareined iryelify PearidiBe prasursor
precursor particl esp#rtm:ﬂes-adﬂ thé type pexsinr descrpbed;i applyingnam iovteyparticle
portion of the surfag&ighk fntal L,nﬂfe khe SEMVs%?r ?g’]&%?&sﬁ‘-s g?&sﬁg?&

the entire surface of sone prec rsor particles
the iMerparticle @s8RGIRENG ntj"agé"r‘PF"T%o"cd&fébF 88t 3ot ferenpi myltiRfigtly off

~most, preferably alag regfatébeaﬁae\eeaes %@%Hnﬁbﬁ&r&i’c% dr@ssqrihﬁm@%am with

ff t d d t ticl |
bet voen the procur 388 fedvescpatertal o the; dreEhfiropinidean ots i adpmastes,

14/5/97 26 In the phﬂe_methtaﬁbmb memé s physicad mseseﬁtwmvmftlﬂm précarséhe
par t1 6 es. the i n BRPEIEIER: & 4B o SOP R T Budty: helen T ke Bresumoas:
partits es by any ofpantiededper of mixing techniques to insure that the
precursor particles are thoroughly _ _

The interparticle crosslinking agent is applied onto the
precursor particles. The interparticle crosslinking agent may be
applied by any of various techniques and apparatus used for
applying solutions to materials including coating, dumping,

20 pouring, dropping, spraying, atomizing, condensing, or immersing
the interparticle crosslinking agent on the precursor particles.

As used herein, the term "applied onto" means that at least a

portion of the surface area of at least one of the precursor

particles to be joined per aggregate has the interparticle

25 crosslinking agent coated on it. Thus, the interparticle
crosslinking agent may be applied onto only some of the precursor

particles, onto all of the precursor particles, onto only a

portion of the surface of some or all of the precursor particles,

~or onto the entire surface of some or all of the precursor

30 particles., Preferably, the interparticlie crossltinking agent is
coated onto the entire surface of most, preferably all, of the

precursor particles so as to enhance the efficiency, strength, and

density of the interparticle crosslink bonds between the precursor
particles.
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coated with the interparticle crosslinking agent. Because the precursor
particles are thoroughly coated with the interparticle crosslinking agent,
the effici SNOWL/EBFENgt h, and density of the crosslink bonds BET{81/¢1§21
precursor particles are enhanced. The m xi ng é&n be acconplished using
vari ous techni ques and apparatus. including various m xers or kneaders, as
are known in the art.

f dur, . f.t | yi th
interparticle crossli nﬁ?ﬁsé g@éﬁf"(uﬁrq!t g&?"ﬁémg'gtécgfs@{e Bg%gf‘g: Trs]fg',e“fH’é‘? after

precursor particl ahe iaterpapbitdiecarbyslinkbmpcigehtdhas tieget Appliedoontorthe a

multiplicity of agqr S erm ' a | sed rein
to nmean that the g’?gg‘%ﬁ%’grpg—g?? ?%ﬁ’eg“%ﬁg)(%‘lr"oggéwet g‘;@‘g lr’]gik%gﬂai g?@ﬁaﬁnmgﬁed
contact with eachwitherthas preapseentpapaiciesi byanyniof of aurmv@benf of amiving
vayssand spatial nRLAIQESMPSInErasiat LR Brochilo? Bivdie14A%0ECHYrRRdn, TN
prectrsor particles are preferably é)hysyc | I'y associ at ed t oget her by

appl yi ng an associ®2Fefy Widnithend BtemPerbiceurcEsssiiaking:1agentind Baspuieathey

contacting the prevdt@orppitticies ale ahotctahly LdRLAONItANtIY foterpgartiere
of the precursor parti

| es_havi ng the sQciatin agent__ appl i
thereto.  Prefer rcé'ﬂs“g’é'gb?ﬁ ARy a'g'«?nfgfs’ccéﬁg‘éy’t ﬁgrﬁ?ﬂqgrre?“dnggg?ﬁal °brthene
precursor particl espssihiek bomaisgbetweenetheepreduosadiperticl egarbeenhancedie The

acti of fluid sy | : n r
chai 18 due to oliSFRE e dPeorn FEReIEHAY varRuSTEARA GHE nd o RF s
present invention iinGtuding wamioupHIXREs Grgkiaagdess wemrs, knowpi imithg ardw

nol ecul ar wei ght al cohol s such as net hanol, ethanol, or isopropanol; water;
a m xture of hydrophi Isd'c or gani c ,sol vents gﬁgrwater; certain interparticle

crosslinking agents asB&i@Fei nbBTPR: de¥er i vEPRIYIIN® niRe opHEBTRATS i gkeni ¢
conpounds such as drexshiakingt agent ohtdzehe prEcuricd YitCicle®| thé XprEcassor

t her eof . Preferred,. his Ls [ cenent . sheet Date:. 14/5/ 97 27
associ ati ng agent s"“é?b‘\ﬁgt efa,rh m{’ﬂﬁ%}&?ﬂfsoﬁ% 3 , éP?ﬁ}ﬁSr, e ?H‘rt itle
crosghi nki ng agenm18iglhcaty gify aggoegates. nibheutesn t"ipbysich]yT\asisocidted” t tse
associating agent (@HPhbréfh %d" mdan” Rhat the precursor particles are brought

together and remain in contact with each other as i:omponent parts

in any of a number of various ways and spatial relationships so as

to form single units (aggregates).

20 The precursor particles are preferably physically associated
' together by applying an associating agent onto the precursor
particles and physically contacting the precursor particles at at

least the portion of the surface of the precursor particles having

the associating agent applied thereto. Preferred associating

25 agents cause the polymer material of the precursor particles, when
brought together, to adhere together by the action of fluid

surface tension forces and/or the entanglement of polymer chains

due to external swelling. Associating agents wuseful in the

present invention include hydrophilic organic solvents, typically
30 low molecular weight alcohols such as methanol, ethanol, or
isopropanol; water; a mixture of hydrophilic organic solvents and

water; certain interparticle crosslinking agents as hereinbefore

described; volatile hydrophobic organic compounds such as hexane.

octane, benzene or toluene; or mixtures thereof. Preferred
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including an interparticle crosslinking agent such that the step of
applying an interparticle crosslinking agent is carried out sinultaneously
with the st WO81/18¥8| yi ng an associ ating agent. The associ ati NecRARI¥ ﬁ‘,

be applied to the precursor particles by any of2¥arious techni ques an
apparatus used for applying solutions to materials including coating,

dunpi ng, pouri ng, sprayi ng, atom zing, condensing or imersing the
associ ati ng agent oassdedapirgcuagantsparei odader, mdthanabsotsapropanedgerdtham),

appl i ed onto at Ieam@rgepﬁaen Poed1NFICPIT (8852 8RN0 Sh1JSP31, 2 sl drlS

precursor particles t o ned er e € associ ati ng
agent is coated ont dheneef entTJfRécé })f ac '-’ofasﬁe%'tahpﬁ efgandblcpmpisesof mixture

precursor particl eSanamaag:saphmemrwem clrssglalaﬁmjhla)gem XQEn MRSt &HE step
precursor particl es, ues and m xi ng

appar dtus to insure® hé‘?pqtyﬂﬁg p?'écu?tseé'PaB'a‘rcthcFégséﬁ%k‘t“ﬂoragﬁfbthl is c‘?:?é'fé‘?ﬁ Auth

the associating agesimulthsenusiyasithctiad isngp afeapplydsg haeassappitiad igenthe
precursor particles, the precursor particles may be physically contacted
together in a nunber of different ways. For exanple, the
associating agent alorfbe mayociadliog w@pgentspamay cbesapmdget Rer then mrentwsor.

Alternatively,  oraybiicienaty ey ces viﬁﬁusb??cﬁ'rﬁgﬁs {8 APBABEE LA cor

bet ween the precursorfartlc e
in a container havi RRPWYIPIxe@IYbItMe §9 é@t?(ﬁﬂﬁsu‘rftﬂ%mgactioﬁéﬂﬂeerﬂumwg,

precungor particl espouriagpr eW@‘?ﬁgPariﬂoﬁH?ﬁthancﬁéeﬁEf@ i \gel y'uﬂﬁ‘ersmg the
physical l'y aSSOCIated toggther % é ﬁaJI¥% onstralnlng t he_precursor
particles such that3ti& 3geph ot UEEPr oRafdictesgor TRg agptasiating
precursor particl esagnm. e 3ppdked ontgldtl Yeastt @ porftiigredfctivd durticehardangf at
fixed vol une such t t p IS ly..cpntact ea

ot her. Al ternati VIP%ESt dRe! 5,&% EFE‘RR%% fﬁa@?éﬂ@} éreclﬂét Jﬁﬂféeefrg’ﬁgt éggreggte
14/ 5/ 97 conbi nati on Vﬁﬁeﬁabh\b abhR/ eapsasd atiinge, agandviisatdoated Ppotaxeshermpnbire
used 1'|50 physi cal | Yurﬁi@o@f Molt, IR FePAIGURPLS ofpﬁfet bfé&ﬁ-sor parei PfeSCUI RS

particles may al so be ¥§ { cal l aSSOCIate? t oget her. v
associating ag nt is generally mxed with the precursor particles
by any of a number of mixing techniques and mixing apparatus to

insure that the precursor particles are thoroughly coated with the
associating agent.

20 When an associating agent has been applied to the precursor
pirticles, the precursor particlies may be physically contacted
together in a number of different ways. For example, the
associating agent alone may hold the particles . together in
contact. Alternatively, gravitational forces may be used to
25 insure contact between the precursor particles. Further, the
particles may be placed in a container having a fixed volume so as
~ to insure contact between the precursor particles.

The precursor particles can alternatively be physically

associated together by physically constraining the precursor

30 partic'&es' such that they are in contact with each other. For
example, the precursor particles may be packed tightly into a

fixed container having a fixed volume such that the precursor

particles physically contact each other. Alternatively or in

i “Tm




etectrostatic attraction or by the introduction of an adhering agent
(e.g., an adhesive material such as a "water-soluble adhesive) to
adhere thenwOOgHasS86% . The precursor particles nmay al so be at PELAUS1I0618%4
third nenber (a substrate) such that the pre sor particles are brought
into contact with each other by the substrate.” The precursor particles my
be associated together in various spatial relationships to form aggregates

having a variety QlombfnitlbdWithNaRe IbRdpPicire, E%m&emﬂa@ F¥RRs OfayBE €

precursor particles may be assocj.ated tr'al” or core recq&esor
particle; the precd#fdortopaPhyical! J‘rra95§9é’?%9r1d6m y PESGWSPRt RRTiciena: Jhe

gi ven precursor péyrbt@#s%rl §arasapé‘sl ahpdm 1bb ﬂf}@ncim a@sroclmféﬁ pagmué;swﬁa

particles; or the pr |c es_na SsQcC | ane
shape, or geomatrleg g 3#\“0 r%dt‘ﬂ% B et?:vur r ‘Bé qe“éfé@ n‘h aé’e agg%'ﬁﬁﬂt
t ogetsher in a nuntxglent)f (‘eaglpusnspﬂhealvereth&(ermishlspsh ake q)relatlerseomb‘le

particles at I eastfigeflio cheshinb athal ihedrfl * A LRGERHE. W1 Gy

interparticle cross S) “and/ Associ ati m
will be applied. alsomu ttaﬂalcgygd toha thingt eepkert i(al substyate) niichgthatertheor

associ ating agent ﬁricﬁ%tregn RN ed hf‘reeBHt{?ﬁts*rHﬂcoa‘Eﬁnf’Jctt Q?ttpré‘%‘rlrﬁﬁ{er by

particles such tha e associ ated at any location on thel
surfaces. Howeverthe ?"bcsﬁéa?‘ht erparticle crosslinking agent or assom ating
agent is applied to only a portion of the surface of one or nore of the
precursor particles, eps_nmust be t?'kcﬁn tQ insure t.hat ﬁ\}ecursor
partil®l es are associ at Htf POYRHTRRY PAITIGIPS My, he,assocda 39:% L) SR WP er
the interparticle spadsal i réiatgoreshéps hasfdmnenagppgated ehmhr@ea plvmettgorof
parti cl es have healsareat Shisks! A8! bes Ny BLAA! b GrohBRe! irakiiey
mer | al

agent is reacted wt r e précursor par | cles
the aggregat es, V\/fﬂal"éuFﬂeﬁSnt%ﬁYnltwg %#@CW& d8 assertirali oF 0¢°Tt€h6’rpﬁ%ﬁ9rsor

Thi's is the repl agaFeé1esShens ﬁﬁ&ﬁrsorl‘%ﬂﬁieggmﬂa’ﬁe' %ﬁ‘&ml&oaiﬂfc%ted $0

crosslink bonds bet en t he precursor {
15 that a given precursor ;ﬁr 1c1e 1s associated with one, two, or
more precursor particles; or the precursor particles may be

associated in a defined plane, shape, or geometric pattern.

While the precursor particles may be brought together in a
number of various spatial relationships, the precursor particles
20 at least need to be contacted at their surfaces to which the
interparticle crosslinking agent(s} and/or associating agent(s)
were or will be applied. -Typically, the interparticle
crosslinking agent or associating agent is coated over the entire
surface of the precursor particles such that they can be
25 associated at any location on their surfaces. However, if the
interparticle crosslinking agent or associating agent is applied
to only a portion of the surface of one or more of the precursor
particles, steps must be taken to insure that the precursor
particles are associated together at this surface.

30 Simultaneously or after the interparticle crosslinking agent
has been applied and the precursor particles have been associated
together, the interparticle crossiinking agent is reacted with the
polymer material of the precursor particles of the aggregates,
while maintaining the physical association of the precursor
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to forminterparticle crosslinked aggregates. The reaction between the

I nterparticle crosslinking agent and the polyner material nust be activated
and conpl et W 91415368 m t he crosslink bonds between different pREFULES/01891
particles to formthe interparticle crosslink aggr egat es. Al t hough the
crosslinking reaction may be activated by irradiation (e.g., ultraviolet,
gamma-, or X-radiation) or by a catalyst, the crosslinking reaction is

preferably thermal b¥riach éyatt%dfommslswak bondiesétmnaeﬁe maﬁsaﬂcbaeltwm
t he reaction and drives %/ﬂ_vo at| glé%k%d;ent in the m xture.

reaction conditi ons0form H@ﬁéP gl fres @P8YeI3t.S associ at ed precursor

particles and the interparticle crosslinking agent for certain tinmes and at
certain tenperatures. e heatli ed out er_,of
di fferent apparatus as E %V\é‘]{g b§£7%8 ﬂ% ?ﬁteergéﬁ (fﬂg %R?ég@ ngm@gng agg
are known in the athe ;@émmeralnla;tertﬁemehcblel ectivated fandt comiiptedato fgra dhe
tenperature above EP&%théfft{JndE%eﬁuéﬁ 'd‘-}'fﬁé]len Wech? gg# thFEhfn form the

crosst i nki ng reaction or each set of spe CI
crossl i nki ng agent {syergant isdey seessidnked aalgsrtzﬁatehe Wébwgéworthpafzrmﬂwkmg

used, if the tenpergidifigni halObel OWtlatede Hy' nﬁﬁaaﬁmnsfwg; U QptraGaeieton

w Il not be sufficiently drlven resultlng fewer and weakeér inter artlcle

crosslink bonds an83®MatesiedXgiadigtiap)ofon n?-érﬂar‘iﬁtél ¥stor okhg | ARQsg ! inking

aggregates wl | nOPeithhOdUCfbdefeﬁabW hehémmgr addtiated t(&ﬁahiﬁ) t Reating
absor bency of the pr or th

crosstd nks of thesécgfvg(%g 6&61 %{JWF%I%@EHX‘&&%(QHEQ% egowelshg gp%’l:y fvoﬁatﬂes
pol ymer materi al s, pnmenlbemleg'mmdtum sulchareaation t éartdit hensr @31 tgemnerally

aggregates are not ;usafl @gﬁﬁg;%@ nyssbem%dqmt:u;g&s @{rémﬁwg d3nd  the

addition, if thet| tures
extractabl e |evel s ‘bﬁeﬁpﬁﬁt‘r@%ﬂ‘h’rﬂ ‘W@Bewﬂésfquer%"r"eéws @Rératpgertain

increasing the 'nCltdﬁgp&‘it@lfest hathd meam 98p can Hal 2akSiedhgut’ %@h@fanﬁmber
sheet Date: 14/ 4}%} 30 tbI cki ng er e{ore .the reacw on
generd |y be carri 35 eren apparat S as are known mt uding the vamous ovens or

driers as are known in the art.

Generally, the reaction is effected by heating to a
temperature above about 90°C for sufficient time to complete the
crosslinking reaction. For each set of specific interparticle
20 crosslinking agent({s) and polymer materials of the precursor
particles used, if the temperature is too low or the time is too
short, the reaction will not be sufficiently driven resulting in
fewer and weaker interparticle crosslink bonds and a desired
quantity of interparticle crosslinked aggregates will not be
produced. If the temperature is too high, the absorbency of the
precursor particles may be degraded or the network crosslinks of
these precursor particles, depending upon the specific polymer
materials, may be degraded to such a point that the resultant
aggregates are not useful for absorbing large gquantities of
30 liquids. 1In addition, if the time and temperatures are not

correct, the extractable levels of the resultant aggregates may

increase, thereby increasing the incidence of that form of gel

[ S
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at a tenperature in the range fromabout [err] to about [err]. nore
preferably fromabout [err] to about [err]. The reaction between the

i nterparti cwO81/38368i nki ng agent and the pol yner material of tIEI/BSeLGI8r
particles is carried out until the reaction is conpleted. The tine for
conpl etion of the reaction will vary dependi ng@dupon the specific
crosslinking agents, polynmer materials, additives, and the reaction

condi tions and apparatus chosen. One nethod of det ermin if the reaction
is conplete is to hecking. tﬁéledeﬁp'eb nthehgeaptionpmi Ve ggamgﬂrybe)fcatméed out

pol ynmeri c conposit 'a?”aV?é %een%l Ghéqahﬁéhs‘?i‘&ﬁ | p6ulCaireet LYo Oibotulﬂewo C.

precursor particles. f ound reaction is generally
conpl ete when the RB§%rP}5?fVéb@ paemtapogt 130eCpta phewt @5¢énmposition has
dropped between about 5% and about 70% (While an |deal situation wul d be

that the Absorptive Capacit f the, polyperi.c,co

decrease, it is beli evgﬁet?%ﬁgf%bFB t Hén 15#'}9&2@ n?%mﬁHg“PgdWGBE e
Absor pti ve Capaci tyhsupﬂymbatmaﬂwakﬂ gdnfertﬂeheprdcmornp#ﬁoia | 2 Gaphed tout
the higher the str { r e S a e

More specifically, g’ 38 %ﬁtgw tcﬁrﬁe)g]reéggtl r?%rrgi/"}e 25 a‘taog'gﬁtgig"béftwg
fol I owi ng equat i onregetiop méﬂemrP idepedingbsenant | the Copeadfiy of‘o.’tSHenkmg
precursor particle i s ﬁb“?ﬁ e g?@ﬂ}c], t Ne

and Ris the armunfa 'IQI’IS pé]{}g’ne @mﬂ\é bg%ln?g?pg@t ?g?%t’(lg‘r?os

agent used per 100 aﬁérwasyt%eﬁémenof P methed rafodetprminingedf the c"éﬁ@hi"ﬁ
enbodigrents, the Absoa:dartpuwe Gapaei heasdr@pthal leo;beinbeﬁefmaoﬁmvb dipieand of

0
Feaction, in the’ abBRRIvB EaramReay Eon, VPt tar g i RPBireLiis L agacity
mnutes to about 6 offioties precursopr pirdriabes, f lbnhabdeen fdund riitaesthe rabotion3
the replacement Lﬂﬁe?b%&“’“%e EABTELe Y WHERD s CBSREE Mdbaciey TBF° 4
the precursor polymeric composition has dropped between about 5% and about 70%.
15 (While an ideal situation would be that the Absorptive Capacity of
the polymeric composition would not decrease, it is believed that
the formation of crosslink bonds reduces the Absorptive Capacity
such that the higher the drop in Absorptive Capacity, the higher
the strength and number of the resultant aggregates.) More
20 specifically, the completion of the reaction may be satisfied by
the following equation: '
30 < (100 + R) Q/P < 95

wherein P is the Absorptive Capacity of the precursor particles; @
is the Absorptive Capacity of the reaction product, and R is the
25 amount, in parts by weight, of the interparticle crosslinking
’ agent used per 100 parts by weight of the precursor particles. In
certain embodiments, the Absorptive Capacity drop will be between
about 15% and about 60%. Thus, for the present invention, the
time to complete the reaction, in the absence of catalysts, wil}
30 generally be from about 5 minutes to about 6 hours, more
preferably from about 10 minutes to about 3 hours to effect the
Absorptive Capacity drop as defined above.
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particles, slightly network crosslinked products of partially neutralized
polyacrylic acid, and the preferred interparticle crosslinking agents, such
as gl ycer ow@w1/153¢¥et hyl ol propane, such reaction conditions RCTAUSIR(BIBYe a
tenperature of fromabout [err] to about [errBlfor about 2 hours to about
20 m nutes. respectively. Mre preferably, the reaction is carried out at a
tenperature between about [err] to about [err] for about 45 m nutes
to about 30 nminutes, rpedhevereferrednepalymex) matariahd efenpdeat Bredrseed

wi 'l vary dependi ngreporest e 15gdil inetROHY MeFos¥R T Milddal groduétad of Opartila®@ly
precursor particles t he sgﬁgs If' I nteyparticl cros§l | neél nﬂﬁggents
used, and the predEytBaljzedn® THHIG aGidy A d RTETEFePe partdtion.
The crosslinki ng croesrinkong agamts,bsuchpasngiyedrobyr trdaetiylodnprapate atsach
and/ por a catal yst t he i r ti . | i,nk]j t tihge
tine’ and/ or the te’ﬁ%&?bﬁhf@""ﬁ%ﬁ o "tﬁg ‘g‘%gﬁ‘?ﬁ aoré@gfgt%ggrﬁ ?réﬁgatﬁgggllﬁﬁl& ng
agent required to fooi abedte @ReYur for prbhouitc| s hosget Her . abeyfer A0 yminutes.

h , th t/eQBed S ve PP ' b i jed &
owever € reacldsqBe tsltvﬁgf'. U%Féjsdorr@f&lrhfbﬁ,f%?e?%ti%{\g?%aéa\ﬁﬁed 08 at 2

physi cal association o pr ecur particl es needs e_mai ntai ne
during the reacti ditmpeeatuse dpiweenhabput edfart i t9 eabdsA10Nkedorggbeat 65

of the present invgRute & Abb& NV mi RuBSNEFe Nt iveIgN PERE ititageStimel fand
forces or stresses sufficient t dLﬁiomate the.BrecurS(%[3 parti.cles are
pres¥ht during theteMBEFALUERS sysef, willo vary| 9rendipgnypon the fReqific prlymer

pr ecur sor parti ciater{alst euped t ifekre thesgrenkrdsondpartiayesnot the f epewdic
The physi cal assocjgt] h . r I.cl S pigal | | Nt aiped
by insuring m ni mﬁn@%}’@%‘(}ghﬁ [ gE‘P Sgﬁéﬁ[e@%orggnﬁésségdar ealentt?‘gdt%reegg%bri hg
the reaction step.abseneg ofpticatalysandsesk 4pednivg Hheepeagtiome net hod of
-formng the polyneric conpositions conprising interparticle crosslinked
aggregates, at least the interparticle crosslinked aggregates and. @
preferably, the remainflify ﬁfﬂfégwkégﬁt &epabianc) @b obe  promebeqd mbyj adding an

conppsition, are indYid€He andyeat @dcataly@t tRXaWR! GnterpaPtic At @dlss1inkiRg S
's the repl acerrentagsér’}ge% Q‘%Elsée the time anldlyo?'/ ?tx?e temperature and/or the amount
of interparticle crosslinking agent required to join the precursor
particles together. Generally, however, the reaction is conducted

in the absence of a catalyst.

20 . The physical association of the precursor particles needs to
be maintained during the reaction step so that the interparticie
crosslinked aggregates of the present invention are formed in
especially high percentages. 1f forces or stresses sufficient to
dissociate the precursor particles are present during the reaction

25 step, crosslink bonds between the precursor particles
{interparticle crosslink bonds) may not be formed. The physical
association of the precursor particles is typically maintained by
insuring minimal dissociation forces or stresses are introduced
during the reaction step.

10 As an optional .and preferred step in the method of forming
“the polymeric compositions comprising interparticle crosslinked
aggregates, at least the interparticle crosslinked aggregates and.
preferably, the remaining nonaggregate particles of the polymeric
composition, are surface treated. For example, U.S. Patent

e



32" 4,824,901 issued to Al exander et al MiSgheehblasi plaﬁ%g, di scl oses the
surface treat nent of pol yneric H ll l th a poly-quaternary
an ne. | n Wa91/153&pl ary nethod, th erial exi BCTMEH92101891

| east 'in the vicinity of the surface of the precursor particles is surface
crosslinked such as disclosed in U. S. Patent 4,666,983, entitled "Absorbent
Article" issued to Tsubakinoto et al. on My i@), 1987; and U. S. Patent

4,734.478, entitled "Water Absorbing Agent" issued to Tsubakinoto et al. on

March 29, 1988; | pt [ I ncor por at e rein y reference.
By utilizing a sur‘f’?@de&?}og%t“?ﬂk °n&a§§¥}9]ernett ﬁg‘ p?'bggﬁ?‘eizﬁvéﬂ%%n?’stcﬁ%ses
resi stance to def dheat isomfafe t htreadpent anofi ntpell yrerticcl epact bsleki nkddh
-aggregates, and t 1 I wG ns ONMPRSI ti0N | e '

i npr oved. Pr ef ?&Z%Idﬁt%g??ndtmgpgért?gl eén c?xo?g‘??]! ki ﬂg g{:]en{ne 8§¥Teerd
to the precursomaberialceeisting atsdesst ins theerisanitic of chis surfadengf athent
suchsthat the i njreedabli firic1€d OFS! Jupkeeh cragdr %l Couch AkedisAbséerabl Y
si mul t aneously for, dngngﬁsaurfggg r.ossl i nlﬂteea. "Aﬁ revi 3us_|kc>6 ,di.scussed,
the steps in tHe> néf % pg%elu&“ﬁbt e PRIUMSAE: AEFIETEr 0dETyadkl®
aggregat es need ndtsubakimets i etd alut onnManylEpass8? i card des. Pfteadditiﬁnéw,he
steps may be carriged. sl t @ ) ginafter enpl.ar t S :
usi ng the above-i ggf?‘%ﬁed"%@pgggﬁﬁﬁk%éﬁ f%?’f'%g Iioner)éug%f"g%rgg 4P %n
embodi ment, the i MasepardSi cl B88r oswhiichki pateagentaries apgdripechtedt ohdrieén by
precygsor particl gardfdnes. t hgy PY rl I3 an sl
phys?gal | y associ g’?e% (g'get hg{ tuggﬁzﬁﬁgqganuf%ﬁgﬁéc??gs%f‘.gyg re a?es% T?'uhee
interparticle crofSPFendi ABvendénm. ithestasdstange tg defarmetioni of thaeresultant

aggregates of the iasequirgi€Rd PERBYN $KedPadddrebStes, €l drder tiy¥Teghieat gdiymaf fcer
t he above steps are corrgl.et ed or after,.the mxture has beer‘l> I gft Et andj ng
POy (Fo&senah

for a period of ti9f®8 180 "W8Re 0 S¥P V180 r miSnd 1BRIOMELe ¢ Yt hethe
interparticle crdonserpairtikle aggoegjdnking agéyhi capplljed tohe the ecprretfsor

partigles are m x | X o] I pLg riicle. ar.osslinking,agent,
Watelrl,g and a hydr?%ﬁﬁﬁ?sgargggn%%r@gl é'cén .e’%'gﬁggl {J'%"Stgﬁ"ﬁ{ﬂghaegef'ﬁtsé‘%ﬂa?tﬁqcl e
crossl i nki ng fagerfth,e waknderpartiictehe kyessdpnked c agaregatessol aemt preferathyves
as an assocl atl ng sAfiFT¥aneously formed and surface crosslinked.

As previously discussed, the steps in the method for
producing the interparticle crosslinked aggregates need not be
ar carr:ied out in any specific order. In addition, the steps ma_y' ‘be .
carried out simultaneously. Hereinafter, exemplary methods using
the above-identified steps will be set forth.

In a preferred_ embodiment, the interpartitle crosslinking

agent is applied onto the precursor particles while the precursor

25 particles are simultaneously physically associated together to
form a multiplicity of aggregates. The interparticle crosslinking

agent 1is subsequently reacted with the -aggregates of the

associated precursor particles, either immediately after the above

steps are completed or after the mixture has been left standing

30 for a period of time, to simultaneously form and surface crosslink
the interparticle crosstinked aggregates. Typically, the

precursor particles are mixed with a mixture of an interpartide

crosslinking agent, water, and a hydrophilic organic solvent. The

solution of the interparticle crosslinking. agent, water, and the

15 - hydrophilic organic solvent also serves as an associating agent
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This is the replacenent sheet 33 ; 14/ 5/ 97 for the
precursor particles. The interparticle i gent al so preferably
serves aswoO9wis3és: crosslinking agefit.” he ‘precursor paPECTAIS3/a18Y
physi cal |y associ ated together while the m xt Li?e is. applied thereto.
The crosslinking agent I s subsequently eacted with the
aggregates of the associated precursor particles by heating at a.
sufficient tenperature, for _a suffjici ti . f crosslink bon
bet ween differ enthﬁr g%_r’ﬁ?“’b’a?rr t ﬁ'lltgg{eefﬁd gﬁ%ﬁﬁf‘fﬂwég{l{éﬁi ‘-E"'g’%gt}'\&ég% age9§
crosslink the resudtsantprefiexabiyr tsecves canssl isurbteagyosgtinkingnagent.  The
of “The pol yrori ¢ coyesacsdh saft{cled sl pRySIRT) "o HCTRERY TOGHREr Pk HleCRe
interparticle crosBiNtHRE ngiagefPliied apHharedo ont ofhehe CﬁP%@QI’"SHH pAIEPE| eds
thg ﬂ] ecurtsor pa{_tiul:sseéueam _su%;%eﬂeuenuh?h PRy E)aagwgat%lsowat ege é %s?@ﬁ{tﬁ%
“an e interparticle crosslipkin nt.is subsequ reacted, w
precursor particl e® &Y Yr ﬁh‘rﬂlcére a&?ﬁ@l‘é“& sPi B dch%/fﬁr ZB’&R%@F‘_’W%%’ 3
anot her al ternati vsuffybbehtnenime t te pfemur spassdank i gioads arbeteeerocidaffatent
together, an interparticle cr I.NK| pg | e a ' o]
t he associ ated pre@ i @t%érpfﬁ(?iﬁeeé, Egﬂdsﬁﬂ‘gﬁnﬁ‘@?%r qgﬁ%z?é‘lf%scsrB?%LﬁggQ%
agent is subsequentéspltanictiodernariticlec crpssdinkedraggragaties| ead & csighdfinant
i ntegparticle crosgltipked @agt egntess ddy FehsiniRg" nH tod GartPOdismBRt
t he s‘?eps are perf%?]rred si mul tgneou_sl y s’g’ch t hat ?n’t‘ eraggiétai%c?eepcar ossl 1 nked

aggregat es are probthfc88)YMERAC GPmRPHdiPRcl e crosslinked aggregates of the
present invention should be present in the polyneric conmposition in an

anount sufficient to pgovide,the henefits discussed.herein.. . A nethod.

For ™ oo g Cwntf s S1t et SEe emboe el hE! 406 Bark icle comhas] Fkiag

crosslinked aggregagens drse appdsedit ontv tthe pprlegoesarc partpoieisti ahei preécursor

determ ne the shiff.J V, [ . S t u 7

particles and the %ae'lstﬁﬁ%;t rgoﬁ{/b?rgg"fe@?i o%‘gg?ﬁsﬁ‘gﬁﬁs&éﬁ?gb%%ﬁ@ éﬁ‘?ft €in

masslaverage parti tnterpartdcle crosslinking agent is subsequently reacted with the
precursor particles to form interparticle crosslinked aggregates.

In another alternative embodiment, the precursor particies
are associated together, an interparticie crosslinking agent is
~subsequently applied onto the associated precursor particles, and

20 the_interparticle crosslinking agent is sd_bsequent‘!y reacted with
the precursor particles to form interparticle crosslinked
aggregates.

In a further alternative embodiment, the steps are performed
simultaneously such that interparticle crosslinked aggregates are
25 produced.

The interparticle crosslinked aggregates of the present
invention should be present in the polymeric composition in an

amount sufficient to provide the benefits discussed herein. A
method for determining whether . sufficient quantities of_
30 interparticle crosslinked aggregates are present in the polymeric

composition is to determine the shift in mass average particle
size between the precursor particles and theé resultant polymeric
composition. Preferably, the shift in mass average particle size



THis is the replacenent sheet Date: 14/5/97 34 should be such that the
resul tant pol ynmeric conposition has a nmass average particle size at |east
about’ 25% WOSK1536By about 30% nore preferably about 40% nBEI/HEEVAISAR|
about 50% greater than the mass average partis*e size of the precursor
particles. In preferred enbodi nents of the préesent invention, the nmass
average particle size of the precursor particles is | ess than about 1000

mcrons, nore pref ghgdld pbeSicnt BRdt 2RO HesEDUNT $619HEri c"OonpoRs EfoRT REY ¥ mRSS
t han about 500 microns. In especi al_geys‘{)rgf erred efmodi rrentfs of thei,égreioeint
invention, the mas3VatR%eaParpisie; SiEf itz deast (ahoup, &r 8EPTarably about 3%,
relatively small (rore.prefbeatnyesbout 040 ambstc peeferablyf abar) 50%,) gréaterbean
found that the use e ampunt s

f 1 £ fi ticl hj
| mtorpar i cl o or od8F ARG 2 Anaegharac e, ek, SECHAC nBRY e R ITAES drea
to mass ratios so aseferriedvemtindjiersisclofi the mresent Fnerntéorid theomessaraverage
enhodi ment of such sp?rﬁ e%m;riié: o@?ﬁ@%&k&&&ﬁ‘hg&@ﬂyriﬁ 12sSNAUR Sdut 1000

interparticle crossl aggregate ‘conpri si suc ne precursor
particles. | n t hderanspechene ypinferahlyed esshothatembout ¢ HO0meRiSTONSr apRst

"particle size of theepd@dIySHssPidn b 560 lmiePorishan about 300 nicrons. In
preferred enbodi nents, the” mass average particle size of the precursor

particles is |l ess than about 180 mcrons, |ess than about 150 mnicrons,
OL | ess tpanhabout 1Dt6esﬁéd_il’a®‘r5:5.prefém'edaélnbedﬁﬁahtﬁmf eﬁéa@eléfmnth inwintigmgst
about 90% of the prgeursor RaslLi particle siz S n.Akout
300 nt®rons, nore pt‘ragf g‘§§%| 3"{%@% ?Eggﬂégo%t‘g%ékm!‘@? o%rse.%ug??fiehrﬁéCﬂQ s
interparticle crosglelakiaelaggnadatiése f.orthed precunssticrarsicllels precfimes). 1t
parti cl es typi call }aORREr SEuRBMYhdY ARYT GO PP TarGd Couhtl® o¥idihe | frétPsor
average particle size I's much greater than the shrfts using |arger ]
precursor particl eParfirdesnhi fermsn iaterravkicdge gressiinkedsi aggregatesch haning

the resultant pol yr&?é@iﬂQWﬁﬁdﬁ | QPFEAS atelBES MR APGI0RAGE! &) St iNaQedhigh
| east about 50% pre

o s
about 1300% nost prsé‘Fﬁﬁlbﬂl %gqts': 2%’;{""'% 3%”&%@6‘%&%&@{?&:2%’}1?Pr‘lb?gg‘g't'ic
average particle sicompesittibs pheurfigurgall i shows. an interparticle crosslinked
aggregate comprising such fine precursor particles, In these
especially preferred embodiments, the mass average particle size
of the precursor particles is less than about 300 microns. In
20 - preferred embodiments, the mass average particle size of the
precursor particles is less than about 180 microns, less than
about 150 microns, or 1less than about 106 microns. In an
exemplary embodiment, at least about 90% of the precursor
particles have a particle size less than about 300 microns, more
25 preferably less than about 150 microns. Since the interparticle
cross]inked aggregates formed from such small precursor particles
typically comprise many precursor particles, the shift in mass
average particle size is much greater than the shifts using larger
precursor particles.: The shift in mass average particle size is
36 such that the resultant polymeric composition has a mass average
particle size at least about 50%, preferably at least about 75%,
more preferably at least about 100%, most preferably at least
about 150%, greater than the mass average particle size of the
precursor particles.
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Fhis is the replacenent sheet Date: 14/ 5/ 97 35 The anmount of

I nterparticle crosslinked aggregates within the polyneric co Ry y
al so be defyomdisaesterns of the percent by weight of the int %Zb%#@&’@w
crosslinked aggregates within the pol yneric c3gposition. For the preferred
pol yneric conpositions of the present invention, at |east about 25% by

wei ght of the particles of the polyneric conposition, nore preferably at
| east about 30% by weiTatamoonttofprietenpabticlatcriosskinked caggrédiedywithingithe

conprise interpagki : ' t 2Ses I red
enbrrgdi ments, at pl— égwegﬁ%ﬁoaég%Zﬂéﬁ\%e?G%? %ggr’grgéﬁp 5? eﬁalgwﬁato ?Il)éﬁaesP Eﬁ%ﬁét
75% by wei ght, andy nssighpreff dhebliptenparsiche srasst iwesh sgonesates wishin fbe

particles of the .polyEphi CcompBPPSion!, ONFGOTERE! SreflePF&Y RN fher'i€ Eormposht ioked
aggregates. An indi ca}gl on that crosslink boqu are beipng fornmed bet v¥een t he
prevd ousl y i ndepefifiehlie pRresaRtsolnyeation &t jteash, °Pﬁe2§;'1-:‘stm pehght of the

i Pt Elr parti C::F p(rj 0$s+ﬂilr¢lied_m@hegﬁ?}m&ﬁetmpeﬁahbm fnlowte dpr(e'tfeaab}ylt h?ﬁj?h

st abl e. "Fl ui sia b .S USE erei.n n ap .a ega I at. . .upon
contact with or S\ﬂé?‘fql 38%(% e d/'ﬁ?st#(?EFﬁgt ?gs]ég{ r?%gﬂga‘ége%g‘efqhﬁi’g
remai ns subst ant i abhpriisat dotefpard.iciat dresstinked efgrdgates.evi busithe most :
i nd dent . i cl i N, a0l t t '

he et ni'ti on of PrierbEs thBosiiaLs, © ot IGIF, hboft "¥ox HIF| WEfght, THor€

the definition of rebognl zes t I"east ™t
precdr sor particl @seferghin gtoilgast t thputhdb% byr weighdhl gnchimosdf preferablacatsor

particles used toigpie dbout N9oBPBYI Wefgttt ¥FPARE | phidt it €SS e RAGhATRL €
remain joined toget ni zed that sone

her , However, 1t should §/g’e, reco
of the precursor FEPRASIEEAD ﬁﬁ‘?prdi%sb'?,xieé'f’éﬁt‘ﬁg?rscéf’ §“f‘?‘§r?8???§aﬁﬁ§er particle
crosslinked aggregate if, for exanple, certain particles have been
subsequent | wat er l, I the J rt] cl rossli nked
aggr egat e. >Iél uid st ab?ﬁ?t‘@ﬁgfﬁﬁg # e'Fg%‘rS??'@{ 3’%8%3‘{% ﬁﬂtﬂ? g&ﬂ?e ggf&eeﬂf
the present inventhen prevtouslyheindependeatt i priecursors spantiietesagis eddat tthe
TR AN (1S SUTUGhUIRahe ekFpacHl Jerdidt iHRld GEYRIGaERS S¥bYeeriNly fluid

I 1ize the conmponent precursor par :
{(i.e., liquid) stable. "Fluid stable"™ is used herein to mean an

aggregate unit that upon contact with or swelling {with and/or
without stress) in an aqueous fluid remains substantially intact
(i.e., at least two of the previously dindependent component
20 ' precursor particles remain joined together). While the definition
of fluid stability recognizes that at least two of the precursor
particles remain joined together, preferably all of the precursor
particles used to make up the specific interparticle crosslinked
aggregate remain Jjoined together. However, it should be
25 recognized that some of the precursor particles may dissociate
themselves from the interparticle crosslinked aggregate if, for
example, certain particles have been subsequently water
agglomerated to the interparticle crosslinked aggregate.

Fluid stability of the interparticle crosslinked aggregates

30 of the present invention allows the interparticle crosslinked
aggregate to maintain its structure in both the dry and wet

(swollen) state, to immobilize the component precursor particles

to minimize migration of the. particles, and to maintain a rapid

rate of fluid uptake. In an end product such as an absorbent

35 member, fluid stability is beneficial in reducing gel blocking
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to mnimze mgration of the particles, and to maintain a rapid rate of

fluid uptake. In an end product such as an absorbent nenber '
stability mOb®MNS368ci al in reducing gel bl ocking This is t@’k’gbf@&?&ent

sheet Date: 36 since the precursor particlgs remain aggregated even
when contacted with excess liquids, in allowing one to use previously

I ndependent fine particles in an aggregated form and in increasing
the rate of fluid siptekehef preurssul partiched yrenain Cagpagatedn ewn | avhen

m nimzing the incj of . gel goc i DO . FULt the | arger L of
the.interparticle ccoﬂggéﬁfjnﬁ}aﬁ‘ 56 +s§g§9§'gid8pew Pﬁlo‘gﬁ'go%eeﬁg H’E%F‘k'g&&%y
capi | I ary channel singepandentig fiinpr cparditiegui th handl aggyegitedacfom,st angks. iWhe
fluid stability ofspeiaa! e CAiteDSr IFTAUMUPEReP £ thitCretufBart! Gt siteriEhe
initial dynam c response 0f the_ aggregate unlt upon contact w th an” agueous
flui®l (Synthetic Gompesitian ombéle eBiatmizintgentheneingidegceswaf | @81 edioFk RS um

condition of the FG@tR&at &hkS 1P RFtidieb eof aﬁéhﬂﬁte}girtde‘t@rfﬁd%ismweuui d
stability based on th erei pafter desgribed h

eia& crlterlabsh égt e est]
Met hods section. ARIIFPBRIESUSPRBMOEE atRoThente, pepherce e €3Rjd iy shannels
aggr egat es nai nt aiprovidiagr improved tldgaid hamdleqg ichyracteristiben swol | en.
This structural integrity can be neasured in terns of the gel expansion
pressure of the sanple. The gel expansion pressure of a polyneric
conposition rel ates tolheh&lwidd Istalyiloty aofsaggriegatels aampdet detdrpimadoblyen,two
partjcul ate, absor t me k| ltd t ' leNg 4l

I nt eg?i ty by resi S%{?Egprgg? %)er/ma:r Pgnﬁgﬁﬂzbj J(’aa Fnﬁg:g%geg ggrt%éégi‘ts{gggg Hird
pressure can vary YPOPefRitAgt updh Bmeaquapes dlluid idxntheatic dinine) ois whservedr
S\Qel ! Ibng E he pol %/rfrl?ﬁ"ﬂﬁélne'th@ﬁulwgsv{oﬁ'léﬂ 'e&@ﬂ?ﬁ?ﬂﬂ# c?ﬁdi%@ﬁ hytt itRe Wgtbﬁéyat_le_h
absorbed (e.g., e "X-1o0a .« @n ne of, the tes ratus. e
X-1oad refers to tﬁe°ﬁ<§m8€‘ ot SF%M"??&@?/W{ ﬁ%¥?@‘ﬁ??%ﬁ&b%é§g€€‘r*%§rEﬁﬁeéf
the particul ate, abshebentritepid yiserheceimbébtgrodescpibed ifccthe BessanMethods
Presgxre as used hglgigy.is defined in terms of the net force

As previously noted, the interparticle crosslinked aggregates
maintain their structural integrity even ‘when swollen. This
structural integrity can be measured in terms of the gel expansion
pressure of the sample. The gel expansion pressure of a polymeric

20 . composition relates to the ability of a sample of a partially
swollen, particulate, absorbent, polymeric composition to maintain
its structural integrity by resisting deformation and spfeading.

" The gel expansion pressure can vary depending upon the particle
size, the solution used for swelling the polymer material, the

25 : relative amount of Synthetic Urine absorbed {(e.g., the "X-load"},
and the geometry of the test apparatus. The X-load refers to the
number of grams of Synthetic Urine added per gram of the
particulate, absorbent, polymeric composition. Gel Expans'ion
Pressure as used herein is defined in terms of the net force

20 exerted by a partially swollen polymer material in attempting to
regain, via elastic response, its relative dry state structural
geometry when it is volumetrically constrained in its partially
swollen state. It has been found desirable to utilize in
absorbent members those particles which have as high a Gel

15 Expansion Pressure as possible to minimize gel blocking and
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exerted by a partially swollen polynmer material in attenpting to regain,
via elastic response, its relative dry state structural geonetry when it is
vol unetri ca@ 91/as368t rained in its partially swollen state. Pﬁmsr%@m?}een
found desirable to wutilize in absorbent nbers those particles which
have as high a Gel Expansion Pressure as possible to mnimze gel blocking
and This is the replacenent sheet Date: 14/ 5/ 97 37 pronote fluid

di stribution Wit NbRonllE F18HE (disEribuibn FHRRIR | Gk Rieactre. | SedTeasyifdoh
terns of kil odyneS per square centineter. ;{fprgce ure for determning the
Gel Expansi on PreReessyre sigi@easunedy imciesmp ot kilqdynes, percsquagg; eRptmeter.
sect | O'ni _ Thehi nt enpaﬁﬁﬁ!ce?]&ec [ P68 | idFF@ﬁniaW eyhé eGePr caﬁpesfjﬁgpommuw is
conposi tion having a rate uid upta asur.ed by their
swel ling rate. Thge%"xﬁék’g‘? rﬂfrFé'EgtSf W Sg?gtﬁéfﬁ@%ﬁ%‘#gégﬁ‘%n refers to the
average rate of fluid uptake of a given ampbunt of Synthetic Uine by a
saml e of the polynerig, c LS4 ' efl her iy OmdeS - &
meg?’ure of the liqui d@?f%?%“r’g?% &r&%ﬁe&gggﬁg&@ego{’b%rgeag per?g | rﬁ%d
by the perneabili compsisithen chawiagl agbigherade ¥fiufluidhappakencashimeasyredf by he
gel mass can DECOfRe{we|Tiny! Péke. ACHRY sl 1indTirat8DFNP b Fiér ik Efinpos! 4o
can get to other particles n the m xture, he Swel |q§g Rate I's neasured
and defined in te!*‘ﬁﬁe"éf tgr ihe %"F"'Sﬂht'ﬁé_ﬁi of diuid U_gPéPngr mao B 1YY }H‘B‘!‘“tp@f
second. The Swel | ispgti@d§e rgwinbe piet gr rdample bYfusihey wolymbrid demgush bivd.
herei nafter in thS Tﬁzit N%t#ods seqcekl.on Pref.erred particul atg, Ebs?rbegt,
pol Viferi ¢ corposi PMHIM8oRItEsiaty efiRedPeTeiN e 181 3o HE2TUER aggf Gat &8¢
t he present invendiffusiane ratéelinExhensibsorbents poignext 39 wodifiied wydethea
28X load (i.e., e def j of t hgt i '
per gram of pol yrr%?ﬁ"%*'gﬂa%gr @{'%arbﬁ’%g??ﬁ qLI_ | 5’ab@1§‘?’2€ﬁiﬁ%@§%§; e?‘#
square centi et eithe (gedf ®ass| cangbeeamer theaimbtingqfizetor obyubbimit g iiowofasties
per fquarfe Cen]E' NGe¢ - 1”|N|idi dan< §ORdto t Benere! pdrt RS O RS SHi@uPé. 30rhe
m nulses or pre errssg]ﬂ%gyraeartgc is measured and defined in terms of grams of
Synthetic Urine per gram of polymer per second. The Swelling Rate
may be determined by using a method described hereinafter in the
Test Methods section. '

Preferred particulate, absorbert, polymeric compositions

20 comp_rising interparticle crosslinked aggregates of the present
' invention have a Gel Expansion Pressure at 30 minutes under a 28X
load (i.e., as previously defined, 28 grams of Synthetic Urine

added per gram of polymer)} of greater than or equal to about 20

kilodynes per square centimeter, preferably greater than or equal

25 to about 25 kilodynes per square centimeter. At a 15X load, the
' Gel Expansion Pressure at 30 minutes of preferred polymeric
compositions- is greaier than or equal to about 45 kilodynes per

square centimeter, more preferably greater than or equal to about

60 kilodynes per square centimeter. The Swelling Rate of the

30 polymeric compositions of the present invention at a 28 X load are
preferably greater than or equal to about 0.3 g/g/sec, more

preferably greater than or equal to about 0.5 g/g/sec. For

especially preferred embodiments of the polymeric compositions
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W LA AN \dl I\Gplab
conpositions is greater than or equal to mm dynes per square
centinmeter, nore preferably greater than bout 60_Ki X er
square centW@Ot85368rhme . Swel | ing Rate of the pol yneric corrp05| W&&%WWQ
present invention at a 28 X |oad are preferablygg greater than or equal to
‘about 0.3 g/g/sec, nore preferably greater than or equal to about 0.5
g/ g/sec. - For especially preferred enbodi nents of the polyneric .
conposi tions Thof tbetmseeplmenewn shbet Swflling Rate atDat €28X14b8d 97s of

the present inventj I g 8 Pk € y
greater than or eth&%répg’boag,}@e ké;ﬂ t /sec eﬁ%ﬁe)éﬁre gugbll 6 E?éfsgrc tk'\"grleor
equal to about 1.1ppefprably mﬂ:e?prﬂfaaram'l ye@#aéatter abouh drleqﬁﬁrfselco astit
1.25 g/ g/sec. As pb?é’fe‘%'dﬁiﬁ’g?@%t%‘i‘ tﬁaheoﬁléﬁpe TRo2HoRt L L. zsﬁgﬁg/rsaél o of a

given particle is indicatlv he rate of tluid uptake Of the particle.
The greater, the surface area to mass ratio of the particle, the nore area

thﬁrﬁhl s fOI’de ffusion A@f p?é'\ﬁohkwl'rﬁt&@. bﬂleab.ﬁﬁfi&d arélUso payst irgltes bAvang
a higher surface area Sj ressur
char gct eristics (i3&ven \ﬁafqﬁffaf s I’d’gécﬁf“ﬁl gh t§GI g%é?pe?ryfg?gwdgr"@g ¥ the

val ues) ang ]g_t he(r]I pam@’tbl esTRr egraiw‘rerﬂth surfive awredate massearatdormsfs theI
ratio is define ions ter

The surface area thg‘ﬁé ra |o‘{‘1°? §‘e§ Eﬂéﬁ% E?ﬁglﬁqﬁ'&%ogﬁ r:r@ teo bé
determ ned in accomrbiserbedwi tThus heparticies dissmgl laemqurelsnaftcsr area tﬂﬁe MQSt
Met hqgs section. phfyd hﬁtﬁ’%ﬁn‘x?w Ye§ e%@’i&?rﬁresﬂﬂjeygﬁihﬁttﬁm‘?ékt(\0'@5 of

the present invention the surface area io mass_ratil o e |nterpart|cfe
crosslinked aggrengE@“ﬁ-s‘hl%P thigh g8L Sxpangion pressurg Naltues) aaRd, Qimer

nolnaggr egate loartlt gkaﬁeme!{ méapm{ﬁma SU(TBetflﬁ{flal:@ea&/!e'td NEasSAtrat 9o tibe
0 neric conposi ti,ops ont al ni rticle crosslinke e

P Y et eased rort At nednih &, B shibnshipoof Mathes Spvaredoper o am o Bt FiaLg
aggregates is geneﬁhélguﬁfia@earehhm malss fakid iofiga Rpivenopolymeric exompesition
partiyGl es formng hﬁg It e&&%ﬁ- de ﬁ( 0%2&6#&38& QPP IThES method Nkl AiBRY" ©

of the pol ymeric conpositio
heremafter m the Test Hethods section. In the particulate,

absorbent, polymeric compositions of the present invention, the
surface area to mass ratio of the interparticle crosslinked
aggregates is higher than the surface area to mass ratio of
20 nonaggregate particles of the same size such that the Swelling
Rat.e of the polymeric compositions containing the interparticle
crosslinked aggrégat.es is increased. Further, the Swelling Rate
of the interparticle crosslinked aggregates is generally higher
that the Swelling Rate of the precursor 'particles forming the
25 interparticle crosslinked aggregates. '

Another feature of the polymeric compositions of the present
invention which is especially useful in absorbent members and
absorbent articles herein relates to the “level of extractable
polymer material present in such compositions. Extractable

30 polymer levels can be determined by contacting a sample of the
polymeric composition with Synthetic Urine for a substantial
period of time (e.g., at least 16 hours) which is needed to reach
extraction equilibrium, by then filtering the formed hydrogel from

_ the supernatent 1liquid, and finally by then determining the

33 poiymer content of the filtrate. The procedure used to determine

the extractable polymer content of polymer materials is set forth



i nvention which is especially useful in absorbent nmenbers and absorbent
articles herein relates to the | evel of extractable polyner naterial
present i RyOILIE368 0ONPOSI tions. Extractabl e pol yner |evel sPE&AUSA/01891
determ ned by contacting a sanple of the pol y§§r| c conposition with
*Synthetic Urine for a substantial period of time (e.g., at |east 16 hours)
which is needed to reach extraction equilibrium by then filtering the

f ormed hydrogel frﬁr’r}',“pq‘e;g e'?ﬂf*f-me *‘éﬂé’e@ Ugndp%emgl Re. tag sden Polymenc

det erm ni ng. t he pol'yner conte ra e ro dre used
determine the ext rkAEPeHItAORDH| WANANG o AN AT 1 bi%eﬁxgﬁcéﬁb 18ss FQ"'@@F fHrth

This is the repl a‘%@ﬁ?ﬁ@ti%h@qhemfew mértRdn JBouth 179E preferably no more than
her ei nbef ore-refer E%l&evf Pat ent, Re. Pol yne orrpos tions
t

having an equil | by, c e HghEs O%oﬁqeen‘f"]y‘“ﬁr S%{‘H"éta Tc 3Pi BSPefIably
nor est han about -lmfwﬂﬂehmhy no nore than about 10% by weight of the
polymer material are especially preferred herein. In use, the particulate,
absor bent, polyneric conpositions conpr|5|ng interparticle crosslinked
aggregat es are cont act bu ugies h the gpactsiculiate,t hsonbeat papaliymeric wednipositdbhs

and absor b such | 1&gy ﬂ?sm@eﬂﬁreﬁ:i%m’ié‘eﬁr‘ogiﬁrnfééd ahgkgqfteesm Emctﬁ with

aggr egat es of the sent i nvention W | i Sot ropi ca
even under noder at %b‘#ﬁl?ﬂ‘-'r‘?g thats sthespartishes h'&'t”t h&"ef‘ﬂt ei'}ﬂar%b@lrb Such

crosslinked aggreggig@ids.! | sewemm n tﬂes fn%?ﬁah-t’ftﬁe%??iﬂ)ﬁnﬁé@ &gork a%'es of
rel ati onshi ps even when s l'1.en J;}t" urs particl.es guen
nt

intebparticle crod¥ |p|’l'E§-ﬂ' aS0yeRt |swe tgeﬂF d¢i ahsgtt&f’dﬁq:
with or swelling iundbhemdenrutd tanfdemg)spmlseu}'es(l seéch tHalte the nisterpatyicle

crosslinked agorega %?fmk@&eagﬂ]éga%sww ©nd ’ggﬁgftlpf ;fﬁ%agaré&%tﬁ Yh'!

not break off and ge ock acqui si P
Further, the inteynskidl drdatiopshipsniexen aggneg@ﬂéeﬂ.haﬂéermmrm pahtighes

rates of fluid upteegipg PIRVI ARtEARIrEY C DL TIGHER! esésalegaga 1t NRot
hi gh surface areaJo mass ratio of the interparticle cro
aggr &9at es. issociate upon contact with or swelling in the 'hqtnd to be
absorbed {i.e., the mterparhde crosslinked aggregates are
"fluid stable”) such that fine particles will not break off and
gel block the acquisition of the 1liquids. Further, the
interparticle crosslinked aggregates have relatively high rates of
15 fluid uptake to provide rapidly acquiring materials due to the
high surface area to mass ratio of the interparticle crosstinked
aggregates. |

While- the use of the polymeric compositions herein is

specifically discussed in terms of their use in absorbent

20 products, absorbent members, and absorbent articles, it should be
understood that the particulate, absorbent, polymeric compositions

comprising interparticle crosslinked aggregates can be used for

many purposes in many other fields of use. For example, the

polymeric compositions of the present invention can be used for

25 packing containers; drug delivery devices; wound cleaning devices;
burn  treatment devices; ion exchange column materials;

construction materials; agricultural or horticultural materials

such as seed sheets or water-retentive materials; and industrial

uses such as sludge or oil dewatering agents, materials for the
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Wiile the use of the polynmeric conpositions herein is specifically
di scussed in terns of their use in absorbent products, absorp ,

- and absor hgpto124586&!| es, it should be understood that the par?&g{}@sr@}%’s
dbsorbent, polymeric conpositions conprising#nterparticle crosslinked
aggregates can be used for many purposes in many other fields of use, For
exanpl e, the polyneric conpositions of the present invention can be used
for packing cont aprvestionr f cew \iorpatiop, cé'!’xs"%nh% cndarhumid idevicoBtrotburn
t r eat ment devi cgfterialsQ@n exchange  colum mat eri al s; construction
materials; agricultural or horticultural materials such as seed sheets or
water-retentive materials; and industrial uses such as sludge or oil

dewat eri ng agents, nmalkei Bdtsrﬁartltﬂle crosklliiskeds dggeegatpbaoentind polymer 0

Date: prevention ?Jmipggﬁmg ”@é:bégg e@%@gsﬁwc? de fJiT. ktex gﬁiﬁ mggkes of

materials. The in gregates or e po
composi ti ons corrpthes pnesentt mvgatiarclaee orsefel iwhermdiodned dgat sarniert hd ipurgsent

went i on are useiglslienah okilglihna g2 mﬁessm%hwﬁga@as[}gp@lmrem an

enmbodi nrent of an absorbent rein an individ nterparticle
crossl i nked aggreyﬁi‘é“@@lo’ﬁ"s?"Pérh‘édet%f"ésltmﬁeﬁgIBwe 1618;} 5 ideined top

usﬂu: in ]Ehg Pr efeier 162020t IiCErries ULB20 al%%%bem tRe! Gresaht imvenbions
cellulose fibers arrlers er rriers,as
are kKnown in the é'?"t‘“gﬁcﬁ ﬁ\/\p‘(‘/’g‘r‘?r\’/\il S{‘T‘?}Zs \@%lﬂ n,ssaré‘?ers. The

supgpabsor bent fi ba'rrses.ﬁcilﬁzasaml ;najc rbel ane dtiNeereamie:Fsl RERG@RBndéwrbans ties
avallablefromth o] 0 ),

pol ymeric webs, ? d&&hcg(; ﬁﬁ"? osrern%BF’m {m%.%’%rr?"\%e nfuﬁ?g’t he‘?p%%éﬁ{)rg?%t

"netallic foils, ef‘ebﬁrérreﬂtsh asd pokyacrxiate Thiibens erarﬁIBEﬂS@REr diberskbas

aggregate 1610 mawﬁqam "kbdi ﬁ’eCtAr)éoorChblﬁijdarle%fnﬂ%ﬁyo ShuiRidgeens BERO

and nmay be joined thereto Vh em cal si ca ond |n? suc
known i ncl udi ng adPRISMURL; PeIyReTdRi wekss ?hﬂ? »féaéth dulgsge f i, woven webs,

i ntgsparticle crogpithekssd f&BﬁFﬁgaieea'ﬂlai:OféﬂsLhﬁwﬁmeﬁ saidANe FekeshoTWe i N
Figures 1-11, the"&ar ta'ar 1-0591$ keg aggregate 1610 may be joined directly or
mdirectly to the carriers 1620 and may be Jjoined thereto via
chemical or physical bonding such as are known including adhesives
or chemicals that react to adhere the mterpartic]e crosslinked

20 aggregate 1610 to the carriers 1620.

“As shown in Figures 1-11, the particulate, absorbent,
polymeric compositions of the 'present invention comprising
interparticle crosslinked aggregates, whether as broadly defined
or of the “preferred" or.  "especially preferred® types as

25 hereinbefore described, can be employed in combination with
fibrous material to form improved absorbent products such as
absorbent members. The absorbent members of the present invention
will be described herein in relationship to their use in absorbent
articles; however, it should be understood that the poientia]

30 application of the absorbent members should not be limited to
absorbent articles.

The ab;orbent members of the present invention are
generally compressible, conformable, non-irritating to the skin,
and capable of absorbing and retaining liquids and certain body
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pol ymeric conpositions of the present invention conprising interparticle
crosslinked aggregates, whether as broadly defined or of the "preferred"
or "especiVPP¥/1536&ferred types as hereinbefore descri bedPCEAISIIL01891
enpl oyed in conmbination with fibrous. materialggo forminproved absorbent
products such as absorbent nenbers. The absorbent nenbers of the present

i nvention will be described herein in relationship to their use in
absorbent articl esxudatesver Iti tshobildulbe hmdersteodt dbat t fiot pineposes enf i this

appl i cation of th'%ng%ﬁtqroﬁe%aé”ggbﬁ{s?w%n?L”leqﬂ:QPH Pfiod nﬁk&?&rﬁ? aﬁﬁt‘?fﬁe% a

articles. The absor esent i nventi
conpressi bl e, confsdngkshilayenmr isheett aflmgerbﬂt heTh#&hnan a&b&ocbmébmémhﬁf may

absorbing and ret %’Bbﬂ@y‘ '%f%sé‘”ﬁmﬂiﬁ‘éﬁe@" “wEGQ,V or I&lﬁb‘inhéu&d}e dfepéevepient
sheet 41 exudat es der st ood Jhat

for purposes of tﬁ?‘ge?%\?§n‘f‘?‘t§n°fhﬁ¥ meab%fof"b@ﬁ’aiﬁ e‘i'%"‘ﬁ ter, desrabe

limted to a si nglmuk,ayers, Otise%heﬁére(i)i neher itarm . Fhemberan ahsewﬁnthaewm
may actual ly conpr,js vera shegts or

w I,nat
webs of the types Wel?ﬁ{t erP‘éI S %Y§"f1er° 2173(95?’ descﬂrrfg%rd'edTﬁE?rb&gt ers
herei n, the t er m "ofenthe " presdentdeinvehittionerare” neetiser o' battd awkich' oomprise

ayered. Pref eleth ARICRIENN: RIS O rilRu" §RCPinde RREL N i RS

or batts which corrprl rous or
mat et al ) and the ppattmd@kate absorpestr benolymer;b@lyrmmpwtiemsrpospmmﬁsng

conmprising inter pai'hfté{"daﬁ-t‘%l’:fﬁsh"dys?ﬁxk@@gra ﬁ%e@f of NEnT FReint | RW@EHt O

The absorbent nenmhers nost preferably web of a mxture of fiI ber
mat eri al and speci #'Fca‘ZﬁPJHFM imegibgys l"?l%t ﬁﬁ?fqrém-‘ét"é’mpﬁ%ﬁbﬁ?ﬂ of a mixture

polyneric  conpogift lfﬁber meteYiladi agd spethefdoadsdanthe:esr s | thek gshragalaoat es
as descri bed herein. arlous t

ReS, terial can .be use
absor bent menbersag pres m fﬁ’\fent?"(ﬂ'ﬁ“ﬂaﬂﬂy tWBrbﬁ‘mﬂl bel" %Pﬁrrtpg]e
whicts is suitable cfrosslmatedmggm‘agat'slmdésabbed themeimpr oducts is al so
suitable for use in the absorbent menbers herein. Specific exanples of such

fiber materials include cellul ose fibers
Various types of f1ber material can be used in the absorbent

members of the present invention. Any type of fiber material
which is suitable for use in conventional absorbent products is
also suitable for use in the absorbent members herein. Specific
20 examples of such fiber materials include cellulose fibers,
modffied cellulose fibers, rayon, polypropylene, and polyester
fibers such as polyethylene terephthalate (DACRON), hydrophilic
nylon (HYDROFIL), and the like. Other fiber materials include
cellulose acetate, polyvinyl flouride, polyvinylidene chloride,
25 . acrylics, polyvinyl icetate, polyamides (such as nylon),
' bicomponent fibers, tricomponent fibers, mixtures thereof, and the
like. Hydrophilic fiber materials are preferred. Examples of
suitable hydrophilic fiber materials in addition to some already
mentioned are hydrophilized hydrophobic fibers, such as

30 surfactant-treated or silica-treated thermoplastic fibers derived,
for example, from polyolefins such as polyethylene or
polypropylene, polyacrylics, polyamides, polystyrenes,

polyurethanes and the like. 1In fact, hydrophilized hydrophobic
fibers which are in and of themselves not very absorbent and
35 which, therefore, do not provide webs of sufficient absorbent
capacity to be useful in conventional absorbent products, are
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nmodi fied cellul ose fibers, rayon, polypropyl ene, and pol yester fibers such
as pol yethyl ene terepht haI ate (DACRON), hydrophilic nylon (HYDROFI L% and
the |ike. WO8/1538r naterials include cellul ose acetate, pd§VUN /01891

fl ouride, polyvinylidene chloride, acrylics, 4 polyvinyl acetate,
pol yam des (such as nylon), biconponent fibers, triconponent fibers,
m xtures thereof, and the like. Hydrophilic fiber naterials are

pref erredl- Examshe&wé fori uswolie thedabsdribent nembers ofitthei present xadehtnioon
to sone al ready | ro ,
such as surfacta Y’?‘BE? %Ifq?'g I%g ?f{g béoﬁ%ﬁgr%grag@ﬁg ?rl’ bbeercép er |‘\7ed
for  exanple, thomtrpotqr@seﬁemsn. t@acmck\as propensisy hofl dhe fibers is as

pol ypropyl ene, 'a){ﬁ‘”ﬂf' natcsnore i Xﬁf" Qﬁan the abRﬁ-’b!ﬁ‘E Ypaery of
pol yur et hanes and t e |

d d hyd h
which are in andb %)ff‘Plﬂﬁd’@éFVé% ﬁ&e]\feg rogsﬁ’reb }?ﬂ" 13 Gralﬁ @ id ‘E‘ﬁéﬁ%faé‘pe

do not provide Webick)foﬁujé‘ll %ﬂ@ﬂmgabﬁﬁﬁwbscﬁpaﬂié )pa?ﬂxd%&atlé?efatisorbhnt,
conventi onal absor bent he re | ace ea eet 4%

St 107 o7 0 SuPBLer s omasTtaRng af heoPristnt ninveEFion BME Thyed, TR cait
i nvention by virtabsefbentanembezod Nydriophabijer mﬁhttmflwrsscars abse desesedi, n

the structures her ropensity of the fibers is as
i nportant, if not ﬁ%naere ﬂ%sgwbgﬁepp?ﬁan t he absorbent capacity of the fiber
material itself due-to the high rate of fluid uptake and |ack of gel

bi oci ng properti es ofeokNPeRGhi | 6! a31a6REY DB coR] ﬂuﬁo&og@eé&;ims

of the present |nvent|0n I N Suc bsor bent nenber s

bi c
synthetic fibers G&ReTA 14y l?éef%éﬁd far Hse |hergin s otheghydrnap F{e’ésogkbetff
avail ability and masériatebf Whesgbdarbent umrmeegeneaoéd Yroféiredr sek wobd Usl p

herein as the hydrQphiligc.fiber ter S ent nenbers. Mst
preferred are mogogfﬂsp“ﬁ%‘efge fgreoé .3:8 ?e?g flog(ig to as airfelt. O her
cellulosic fiber materials which nay be useful in certain absorbent

renbers | herein are ggrt E@hlostl | IR hatphialk Ohen Y Be ysdPut! S o

chemtally stiffened 0Si C are ene url ed
cellulosic fi berscmt.@m absorbent members herein are chemicaﬂy stiffened

cellulosic fibers. Preferred chemically stiffened cellulosic
fibers are the stiffened, twisted, curled cellulosic fibers which
can be produced by internally crossiinking cellulose fibers with a
20 crosslinking agent. Types of stiffened, twisted, curled
cellulosic fibers useful as the hydrophilic fiber material of the
absorbent members herein are described in greater detail in U.S.
Patent 4,822,453 entitled “Absorbent Structure Containing
Individualized Crosslinked Fibers, issued to Dean et al. on April
25 18, 1989; U.S. Patent 4,888,093 entitled "Individualized,
Crosslinked Fibers And Process For Making Said Fibers® issued to
Dean et al. on December 19, 1989; U.S. Patent 4,889,595 entitled
"Process For Making Individualized, Crosslinked Fibers Having
Reduced Residuals And Fibers Thereof®™, issued to Herron et al. on
30 December 26, 1989; U.S. Patent 4,889,596 entitied "Process For
Making Individualized Crosslinked Fibers And Fibers Thereof",
issued to Schoggen et al. on December 26, 1989; U.S. Patent
4,889,597 entitled "Process For Hakiné Wet-Laid Structures
Containing Individualized Stiffened Fibers", issued to Bourbon et
35 _ al. on December 26, 1989; and U.S. Patent 4,898,642 entitled
"Twisted, Chemically Stiffened Cellulosic Fibers And Absorbent
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can be produced by internally crosslinking cellulose fibers with a
crosslinking agent. Types of stiffened, tw sted, curl ed

cel | ul osi cWO 9E8368sef ul as the hydrophilic fiber nmaterial oPGIYESEHOMH o nt
menber s herel n-are described in greater detail in U S. Patent 4,822, 453
entitled " Absor bent Structure Cont ai ni 4§ | ndi vi dual i zed Crossl [ nked
Fi bers, issued to Dean et al. on April 18, 1989; U S. Patent 4,888,093

entitled Ind|V|duaI|zed Cro | i nked_ Fi bers, And Proces For . Sai d
Fi bers” issued to Stsushuras Made 3?? d’@ﬁber’sﬁed fegYoors & ii‘at an e E’ %@'g

entitled ' Process1990r. Mathngf Ithdseipdtiahtsz are 1@t0lspidrlankd3¢ieFeﬂuebj& réfererge.
Reduced Residuals And Fi bers Thereof", issued to Herron et al. on Decenber
26, 1989; U.S. Patent 4,889,596 entitled "Process For Mking Individualized
Crosslinked Fibers Ands Fisedr hefer,edhe, temsdgdtaphst ho ggienceibesl fibers or

Decenber 26, 1989 e e t S
Wet -Laid Struct ur%atisyégﬁ{g‘%tsl Eg flb%?\g/l ‘?%f'l gtéd Jgﬁlgﬁ %ﬁpgﬁ% ]ggrQid ?991&@?0
Boubbon et al. onoMdcdhpefitess {bap., dfiqwales opaaqueous Pasy él@“@ﬁt resdidy
tE\M st eld Chemt cahﬁaéa&Dgﬁ eé»edo&g} |tHb0§in€faEbbGFStWW%aoﬁglﬁiahtf reJévds toS
e repl acenent shee e uct ur.es e Thege
|ssuedpto Moor e ephefher W@Er%f&erﬂfgas{%a U?est%/ﬁ i@ pht érgﬂ)
ldncorpgrat fedbherelnﬂe byt atef e?'enuﬁe it usssPebitingi rwett myg t of rmamrdabphanuwsd
escribes fibers r c e s
deposited onto thgeﬁt" g} (q@ﬁoﬁr?ﬁhwgﬂry O(‘r%{é n%%g’gﬁél{‘/ fie ai (t?? rcéggﬂlk
spremds on or overngles mﬁﬂheesumfacméeﬂsiﬁarofmtthhohtqunégamd sad idketrivol vest.
not the fiber act "l'fi"u y,g n@i’s@ﬁ&éd Uirfj @étafm?“ﬁ ?ek\ﬂmn—wﬁ Fﬁﬂh a]OfSo

‘art respecting wettlng rraerla inition. o I‘OpOICIty
(and wetting) in P\é‘?’ﬁﬁabTO"ccﬁr&téEe ptEabdl

lCIthI dsl and sol i d%diﬁbidobyedebeml §. l(;&:j‘i@l %ﬁuséﬁi}ngﬁte@ehﬁl h96t;1| In t\hQﬂMBrdrcan

Chem cal | So0L St STBIRCt LOYBaE L S ) AR e S AR $¥ipg”

.surisce of a fi belthe Tonbact fangbe betweed the mduxquanu eihe hfiberhen surface is
less than 90° or when the liquid will tend to spread spontaneously
across the surface of the fiber; both conditions normally
coexisting.

"h l.‘

ala

The relative amount of fiber material and particulate,
20 absorbent, polymeric composition used in the absorbent members of
the present invention can be most conveniently expressed in terms
of a weight percentage of the absorbent member. The absorbent
members preferably contain from about 2% to about 98%, more
preferably from about 5% to about 75i, and most preferably from
25 about 10% to about 60%, by weight of the absorbent member, of the
' particulate, absorbent, polymeric composition. This Concentratian
of the particulate, absorbent, polymeric composition can be
expressed in terms of a weight ratio of fiber to particulate.
This ratio may range from about 98:2 to about 2:98. For most
30 absorbent members, the optimum fiber-to-particulate weight ratio
is in the range of from about 95:5 to about 25:75, most preferably
from about 90:10 to about 40:60.
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t he contact angle between the liquid and the fiber or surface is |ess than
[err] or when the liquid will tend to spread spontaneously across t he

surface of WRAPHIPEE: both conditions normal |y coexisting. ThECTEYSRYQIEN

amount of fiber material and particul ate, absggbent, polyneric conposition
used in the absorbent nmenbers of the present invention can be nost
conveniently expressed in terns of a weight percentage of the absorbent
menber. The absorbent Imenbadditporef er dbé y partixiubate,om alispubert%o t opallymeric

98% nore prefera b t d fer m
about 10%to aboufgoéE)(g&riQ"‘?I %g % Q?ﬁgggb!s%?ép@} "Enﬁ‘tt p£$° h?iWongfa&R
particul ate, absorfbéerEﬂporsméﬂSca%nﬁbskmﬂséﬁs 7hi thec ahsenbentt newbest ¢ Far
particul ate, absordygfge, p0dh>érrﬂﬁﬂx€u€@naps'ftaban fafkr§) ©4Rd €$Red paPt fcn B Of
a weight ratio of flber & n&grtlcu ate. This ratlg r%y ra% rom about

98: 25to about 2: 9gibsorbes ¥YMeIICo COBPARS it d1aY, be hdTsgpigdnemly 1n certain
f|b ber -t o- par ti cul a;toetﬁmsggaltf r?‘tel Oabsgrbéhtt g@embange Of'efferr@%ﬂﬁbowe 95bhs_6rbga:
about 25:75, nost prefera roma t 1S.1S
the repl acenent sﬂg@ﬁér S %/H‘S aad‘b'?‘&%gﬁ% dig ﬁ'é‘obu%ﬁgr F‘?’éd‘lrst gf hy%’@?ﬁ?t‘ént,
pol yneric conposi tfiiber negatieeiali spevdsedhen particudateri ghbsanﬂenb,s t poigmeinaut

di fferent regions &H%ﬁmg‘g(nessf;ﬁes Péﬁ ?lfb%nfqpcf'sqtt &Esor Fcy'ubgwg ry

the mxture of fiber naterial and i cu yneric
conpd8i tion nay beandfupdyedi persed n(fé‘éFQltSihﬂﬂ p@?&ne@n@d)oﬂhrmha%otrmemhre

menber. Preferabl yabsbmn@bﬁawaenhsnam%ss@nﬁalms apmntoar‘dm S'?@tédtbtlté‘d
m xture of hydrophjl.ic fiber

absorbent,  pol yr’r@t’?’& DeBHs P3 f‘ga‘?fﬁe“t SMECt“ﬁGFynﬁsluﬁg @i i B SM3Ryancye
subst ant i al | y uni fstephen dAspdoddman(t bor dlegtémbedl sper $68H. tmmghmﬁenthas

“H ah- Densi 1y Absorborforafed dRfR B, rBretenre DR SRR LG bR P

A. @&l dman on Sdpeenatdvelyobe d119$61butﬁﬁnmhreg)mamr Zpses whintpbave ddgher

herein by ref eren%ncenlbetm;lsya?ru@ G’f%@ﬂﬂ&ﬁpé‘?ﬁh%tﬁ%ﬂa&d beh¥r BRgions

distributed in reg‘;rongm?ers Zont?or examp e?ve .S.” Patent 4,699,823 issued to

Kellenberger et al. on October 13, 1987, discloses an absorbent

member having the particulate, absorbent, polymeric composition

20 distributed in a positive gradient through at least a portion of

the thickness of the absorbent member. Preferably, the

concentration gradient along the thickness dimension has the

Towest concentration at or near the surface of the absorbent

member which receives liquids (i.e., the top surface) and the

25 highest concentration at or near the back surface of the absorbent
member. This patent is incorporated herein by reference.

As indicated above, the partiéuiate, absorbent, polymeric
compositions of the present invention can have a particle size.
varying over a wide range. ‘However, in the use of absorbent

30 members, other considerations may preclude the use of very small
or very large partides. For reasons of industrial hygiene.
partictes having a particle size ‘l'e,ss than about 30 microns are
less desirable. Particles having a particle size larger than
about 2 millimeters are also not desirable because they may cause

35 a feeling of grittiness in the absorbent member which is
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concentrations of the polyneric conposition than do ot her regions or
zones. For exanple, U S Patent 4,699,823 issued F 86T
et al. on W@ i hav

) , 1987, discloses an absorbent nenber

particul ate, absorbent, polyneric conpositionddistributed in a positive
gradi ent through at |east a portion of the thickness of the absorbent
menber . Pref erably, the concentration gradient along the thickness
di mensi on has the undeeirabienfeom raatconsumer aesthedic tstandpnintce Ryreferred for

absor bent menber V\@echefﬁ%e'ﬁ'@spir‘tqleﬂés héhrﬁ; a bbﬁnw@ sivel 8 Promngbdutess
hi ghest concentration at or near surface of the absorbent nenber.

This patent is mc‘ﬂ)\'cﬁei‘%lttédah‘&tell °°oW?"é’l“érence As indi cated above, the
particul ate, absorbent, polyneric conpositions of the present invention can

haveaparticlesizevri over i de_rapge, wever. .. in the e of
absor bent nenbers, ot hZ’?é/c%%éi’%r%ﬁitﬁnﬁs%ﬁrggwe&eﬂ’ggﬁt X‘E’%‘é‘e cgp E%r‘i/#séﬁﬁ?l
or very |arge patipoctance lﬁordetemmnng othe | atismrtbentl propeytses. of the

particl es having aéqosg B%ﬁﬂ/ Cnetibefs | § otfhatr?aeat%%{:rb’%gt 'aff]%'?ﬁs al‘lﬁ’ Lgisc?x such

desirabl e. Parti ing a pa icle siz
mllinmeters are al sksombentdemenbebs eatrecenpdeyedey Trh&y densidy &f ﬂée’r iafgorbent

grittiness in th mb€P§q{et?%g{\) wmnﬁé‘ﬁeram He ihSthe r'-al_ﬁ'deS o'f S FFGIE about 0.06

repl acenent sheet 4 ndesi r rom3a consuner ? e] I C stanq‘p
Preferred for use %% FPeﬁb@”ba‘?‘tsl 8/ € n3RA METR RrefeTadly withdn okhe; f%’?ﬂea%ut
45 mygrons to aboufrohOQ(Bom CO W% g,’iﬁhi’e wendoty OF30t lgs%crﬁ?asoobmtty nmmbaer for

herein can be of s nce te in ab sy ,
properties of eafﬁsg%{g rr?énbaerres %ﬁauﬁge?heﬂ'%sgsﬁé ES’% |%?1@g"i gne
whi ch such absor benﬂ ipenber §ahrmarem:sl ogpexbured Thindexlensi tg;nbl‘e"t hboabsmfr bént

menbers herein wil ﬁdﬂﬁnzgrﬁzal Iy eraag'?s tvﬁ‘??é}?‘nﬁeHQéerE&’r%)ﬂP%‘tchtp@ [aeE%thgQ

about 0.5 [err],
[err] to about O0.38i7eersamp eDéh@l!’SﬂQM'l'me%hﬁ osantphesenssrgt-:mraﬁg sfele, the

cal cykated fromt hﬁéfgh'@aﬁﬁ& WRiagbt t%@dsﬁ@illepﬁétermﬁ:ﬁlg' RRE balsSs nm@uted The

under- a "gentle" %d of t:aL gr {112 ﬁla w%hght S nea§u %d

by die-cutting a cge qsd and basi we1gh values mc ude we1ght 0
particles of the polymeric composition.

The absorbent members herein. can contain a variety of
optional materials in addition to the fiber materials and the
20 _ polymeric composition components. Such optional materials can
inc"lude, for example, fluid distribution aids. antimicrobials, pH
control agents, odor control agents, perfumes, etc. If present,
these optional components will generally comprise no more than
about 30% by weight of the absorbent members herein.

25 The absorbent members herein comprising a mixture of fiber
' material and the particulate, absorbent, polymeric composition of

the present invention can be prepéred by any process or technique

which provides a web comprising a combination of the fibers and

the polymeric composition particies. Absorbent members of the

30 present invention are preferably formed by air-laying a
. substantially dry mixture of fibers and polymeric composition
particles and, if desired or necessary, densifying the resulting

web. Such a procedure is described more fully in the hereinbefore

referenced U.S. Patent 4,610,678, incorporated herein by
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si'ze sanpl e and wei ghing the sanple on a standard scale, the weight and
area of the sanple determning the basis weight. The density and baS|‘§

wei ght val WO 914t33Be t he weight of "the particles of the pol y REA{S91/01893
conposi tion. The absorbent nmenbers herein canggontain a variety of optional
materials in addition to the fiber materials and the polyneric conposition
conponents. Such optional materials can include, for exanple, fluid

di s]gri butio? ali ds re?ﬂé?'éﬁ&ecrobi alnaucaltddco:nltusl mem? e_ulplr eaanttmelaageatcs,
per funes, etc. ona oneni.s W

conprise no rmre t %ﬁ?’ %O%Ybyq&éfghf’r%‘?e%f' a‘b‘s’irb@ﬁff%@m C%&Fé‘i“n
The absorbent nenbsubtsthet iy ambpmdesdl figbersmand wid1 ofreffetatt ynbdwer s ahoiatbard he
particul ate, absorpgnb,,PYEy C‘?&'Pé)s' tan;pr%;aH}. Weﬁ?e'ﬂ% aﬂ"%‘?%'l%g rﬁ;g“

be prepared by any process or bini gue whic ovi des a
conb¥nati on of thepfacess soanky tm pbmgmmnuewmp@bmmﬁdwr.t |cereessnou1d be

Absor bent nenbers pgkeglhe,,‘orﬁas,@mn ét{H’enHrRB?rﬁrnﬁ tm@efp%ﬁ e fQmRdtidy

air-laying a substantij mxtureo efs an meric
conposi tion parti cPaEighes W él%sF'PeGV%'f nkrasking yih Qr?@nsﬂaﬂ%?%@st [figwn into

resul ting web. SUChnaame@eﬁlurc@es s dmsernl@ectra@revémlmenl rthbh@aharcewbef@re
r ef erenced Uus . Patent Nncor. orat This

is the repl acement’ tﬁé‘BPrtA‘éﬂe ErossPin tégg'fﬂlag?%??ar P%urqgnége 1q&§r¥§{(§l iels ed
in UG Patent 4, 6ids16méed adgregatesl havk webslativalynbigh byrudthral integrity
procedure wll P:(et é\h}] ¥tatceorrpr| se substantially unbonded fibers and

w | preferably have a noi“sture content of 10% or |ess. I n preparing
webs by an air-laying process or by any other conventional procedure care

shoul d be taken in ha”@h'ﬂﬂaﬂﬂ&nﬁiﬁf&l@%&dz'ﬂﬁnﬂﬁ QQ&Y&E@B*&n‘EW@*§ lo®Nthe
partlcles so as to avoi d breaking Rese@g)artlc es down I nto small er

particles. Thi's DW%SGPFué"Wé?P%é e ¢ pRsoraest Medben ompRisesyA daminate (a
crosslinked aggr egtiysed ailisaebait iilhﬁbelrl)lt@crrﬂaﬁﬁir@ @t CTeass| dnek eghdr gt @Al Be

g oLt e Y TAEPoe! WBEL Bl phed af{hrst 2P thE Biymeric
composition. The laminates preferably comprise layers or webs of
fibrous materials (preferably a sheet of absorbent material), such
as tissue paper. Such layered absorbent structures are more fully
described in U.S. Patent 4,578,068 entitled "Absorbent Laminate

20 Structure” issued to Timothy A. Kramer, Gerald A. Young and Ronald
W. gock on March 25, 1986, which patent is incorporated herein by
reference. Additional methods and apparatus for making such
laminates are described in U.S. Patent 4,551,191 entitled "Method
for Uniformly Distributing Discrete Particles On A Moving Porous

25 Web", issued to Ronald W. Kock and John A. Esposito on November 5,
1985, which patent is incorporated herein by reference.

Figure 5 shows an exemplary embodiment of a Taminate, layered
absorbent member 70, of the present invention. Layered absorbent
member 70 preferably comprises four webs of fibrous material:

30 uppermost web 81, iowermost web 84, and inter'ne'diate webs- 82 and
83. The layered absorbent member 70 has inner faces 86, 87 and 88
between adjacent webs with the particles 75 of the particulate,
absorbent, polymeric composition of the present invention forming
a discontinuous layer at each of the inner faces 86, 87 and 88.

15 As shown in Figure 5, the layered absorbent member 70 further
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present invention, the absorbent nmenber conprises a |lamnate (a | ayered
absorbent nenber) containing at |east one, and optionally tV\?E? 1

- layers of Wgwﬁé@d particles of the polymeric conposition h[’am/‘?18
preferably conprise |ayers or webs of fi brou§7rrat erials (preferably a sheet
of absorbent material), such as tissue paper.”” Such | ayered absorbent
_structures are more fully descri bed in U S Patent 4,578,068 entitled

“ " Absorbent Lam nate_Strycture” 0 Ti mot A Kraner Ld A ung
-and Ronald W KocW e§ATafyY C'PF32§°" Gprwuéﬁmﬁa%n}" itgeiW@8rp§§$Iﬁgﬁ 7t(?erae'?n
by reference. Acbotre sponding et hxads congay it Bgspll dinuthe ﬂowemsh'rﬁg:e gach

| am nates are described in U S. Patent 4,551,191 entitled "Method For
Uniformy Distributi n_? Di screte Particles On A Moving Porous Web", issued
to Ronald W Kock andTheohayexedrabsosbent aembersehbef the posentuimventien ke is

i ncor porat ed hereﬁ%db&ed E‘Jo%?{‘ﬁehg Fﬂrﬂurﬁﬁovﬁhﬁ"\’%oﬁﬂbn@ﬁ?{m' af Y s@sRant rany of
a lamnate, | ayer;@ absor ent sent inventio La ered

absdr bent nenber AT eMERSILPY, mgbtﬁ’m"’ﬁsé‘;“?mﬁsmg%‘: £o% | Yieo MebgnNaviag -

upper most web 81, sdb@wmmy wabaBm 306fdcet rambeimi enwerhsegsa emd 88. moTJree
| ayer ed absor bent

fa bet. d
webs with the parfqrgepégt'fge% h’éengg?ﬂ%ﬁ gﬁ’eab%?ﬁgs'?}geﬁf’?yﬂﬁgl’&éﬁpgdta'%gn
conposi tion of thef ghesresentnieweritdont orfientpyaret sbentbientionesbersy/ & of tbech

of the inner face;?r@g?nt &ﬁvaﬂ%ﬁ%ﬁﬁs h{}ﬁ(g |§?". 1QURE g iq:o{,ggw@gce 72.

absorbent nenber acenment s ]
Dat @  14/5/ 97 phuef etaysred hél%SbeﬁN:aF'e‘pheﬁr J§| SABPIG e M t Mebsuppler Fikrouace

71 and correspondg@re oMy, CRlbeq ARG CAY itht &fer9df itho td?embwer T er9§Qr32hy-Q?§
| ayered absor bent nember s 70 of ' the present |n |on areb’ﬁ)ro uced

conprising the 4N &0dhdheBRpheR gppenqqsg t|%\|\°§"’e ostawededts Oy 2
fibrous materi al Smtemémqtet&@svv@zs Bayi &gl 2- $utxeﬁeaﬂi¢al 8%, paraISaelof two

f , b
o roerat e, "abocpilad FREe Brihsiiber seAitel b Eet B, o fachn o e
| ay@$ ed absor bent theentrdesfat@sofhashe psmrsfece areaent Tba lpan'echas ugpemfsbheace
71 and a | ower sSupfRneric?congdsit AN Form AP TPLRREInUBEEPRer ft GRERIY R6rd ofEDS

of fi brous
the interfaces.

The layered absorbent members 70 of the present invention may

have from two to a large number of webs of fibrous material. The

20 number of webs is generally limited by the thickness of the webs.
" 1t is preferred that there be from about 2 to about 12 webs of

fibrous material, more preferably from about 2 to about 5 webs of

fibrous material. The particles 75 of the particulate, absorbent,

polymeric composition may be provided between each adjacent web of

25 fibrous material as shown in Figure 5; however, the particles 75
may be included between only some of the adjacent webs of fibrous
material.

As used herein, a web of fibrous material is a sheet of thin.

substantially contiguous material having two substantially

30 parallel surfaces. Although a web of fibrous material need not be
flat or smooth, it is or can be Taid out in a substantially

planar, two-dimensional arrangement of indefinite length and

indefinite width projecting in the two dimensions. Examples of

webs of fibrous materials used in the layered absorbent members 70
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rraferials n being an integer of two or nore. The webs are | ayers such that
there is an up ernpst web 81, a | owernbost web 84, n-2 interned| W 2,
83, and n- WP es 86, 87, 88 of two opposed adjacent con gy‘?sng L
surfaces of adJ acent webs. Each of the int er%gces has a surface area.
The particles 75 of the polyneric conposition forma discontinuous |ayer
at one or nore of the interfaces. The | ayered absorbent rrenbers 70 of the

present invention Wyt$@m§5££&m tmeﬁe ! %Qﬁxd@umﬁﬁ{t B P)[éﬁl ckness M\J&Vﬁn

mat eri al . The nunber S 1S genera rf?l
webs. It is prefermadgriaise t heg ewehs faforfi BB @tﬁb‘ﬁﬁoﬁﬁe@u’%&e diresent

fibrous material, {meftihel fraabbyeferaabaebs 2 off0 @bgdbert mbﬁereml bmores
material. The part i cl es ul ate, absorb

rei
conposi tion may bePTEfErAD ééd"‘ﬁ%ﬁ mﬁn%&fﬁeﬁhjméﬁf ety fwf’f)?fr%q‘e ﬁgi"é'rbf’%
as shown in Fi guretizsuoWEhewebt hef Fabtous| msterbalvpabali nd whedsamet fidbenus -
only sone of the a t _web N terl sed herein, a web
of fibrous materi a'fjh’%g%a gﬁe"@? g% ‘{‘ﬁ?%‘%@ugﬁ‘}rgﬁ% ﬁlaaltFesﬂgbnt i guous materi al
havi ng t wo substantially parallel surfaces. Although a web of fibrous

materi al need not be fir?‘tthgﬁré‘ég% Qb bépent rﬁHmbS@s” 7'@%# 39' fHakent 1ﬁventﬁon

substantial ly planar, ona arr angenent efinite |en
indefinite width pts ebsngfi §1brRust \f&itﬂf’rﬁéﬁs@ﬁﬁsweﬁﬁw ekraggiflan O@PEd

fibrous materials mdamame erdiee B @bmmbenbnm@mane&ﬂeetweeﬁhIc%nt@cttxh@
repl acenent sheet 48 of th g&) esent

t
nonws¥en mat eri al sSUTFREEAE C?"tbrwsg%/earr’}a%'g{]qrg?éesugﬁd"l ﬂ’yﬁ I‘?épb}cé%nﬁ are
i nvention are pref ﬂl‘e&bhty widhe pirtdbdes eyt baalmabal Szezmat ethy eingepfdcgsweps

mator i al s ey al T DI (HECsARErPRrOYs ANEHRR e B TR o PF oeftie
materials. In the Dtblweem abmposhdian mﬂabomdofwtm pr aweeatof therwebsnin
the webs of "fi brouammrmkéra&emm&fr?raw é{ﬁggéb'ayquways%saﬂm ma) |y
entirely by fiber entangl ement between contactin
15 be deposited onto the webs to adhere the particles to the webs.
Alternatively, the glue may be deposited onto the fibrous webs in
a defined pattern, such as a spiral pattern. that adheres the webs .
of fibrous material together in a manner that forms pockets in
which the particles are entrapped. Still further, the webs may be
20 hydrogen bonded to the particles by spraying a mist of water onto
the.iebs, adding the particles, compressing the webs together, and
drying the resultant layered absorbent member. As shown in Figure
5, the fibrous webs are preferably crimped between two crimping
surfaces having mating z-direction geometrical protrusions and
25 concavities to impart multiple z-direction protrusions 90 and
concavities 91 to the layered stack of webs. An exemplary process
for producing such layered absorbent members is described in the
hereinbefore referenced U.S. Patent 4,578,068. '

An alternative embodiment of the layered absorbent members of

30 the present invention is a "pouch" containing the particulate.
absorbent, polymeric composition. The pouch is a layered

absorbent member as described above wherein the number of fibrous

webs equals two. The fibrous webs are joined to each other around

their periphery so as to form a_1arge pocket in the middle of the

35 pouch. The particles of the polymeric composition are encased
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surfaces of adjacent webs at interfaces where the particles 75 are present.
The particles ma be immobilized at the interfaces by the fib

Al ternativelVP? {5?@3 particles 75 of the polymeric conpositi oniﬂzﬁ%%@ﬁﬁ
to one or nore of the webs in several differ manners. For exanple, a

fine spray of glue nmay be deposited onto the webs to adhere the particles
to the webs. Alternatively, the glue may be deposited onto the fibrous webs

in a defined patt%éfueeauqhheasnerm riths P3ht Gt'h@ pbbeét adhmpges the wm afs

fibrous materi al in a nne hat ckets . in which

particles are ent Pé‘gﬁéﬁ toya tea ﬂt?ﬂe ﬁ@ev%ag'g E‘hqlftﬁe 3bsarbasdn ‘Eﬂ}ﬁﬂ%ﬁcto
t he palrt icles by &bmmslmﬂorﬁ 19 Sreof to/\/aduenloaﬁd) itrerbebithiaddhegpdure. The .
particles, conpre S, 4.0 er y, e
absor bent nenber. %Aén’g"ﬁ Wewbﬁ r?t? Yﬁgeu?g&g' pfﬁ%}gbgi oéu°§'g”%s ar%ﬁuﬁ&g’?e'?aatgrﬁﬁ
crimped between twe are kpowy mutthacﬁe'e: With the rrmnwngerz-wbsehmmenhgﬁoﬁea{edcal
brOLT usi ons, N0 SQBGEYItheeP dehihR] LarBrbhdiP) dinér Chedic! KON atidd the a0

and concavities 9 t he An exenpl ary process
produci ng such | ayewdleabssaramenkn%rmbr@msrtdeém B8 d3dhesd wes H’ér Y méw@rce

referenced U S. Pabgdd, fhap @066k uésy.al ternatlve enbodi ment of the layered
absor bent nenbers of the present invention is a "pouch" containing the

particul ate. absorbent, polyneric conposition. The pouch is a
| ayer ed absor bent manmtwse desfcrithed abbdyue V\/mbisei'b“eﬂtthepnwmneof 6f br thes

perifhery so st SarbIHTARY AEBERkS, SPIVAERL XBRE SpRY e RBI Rk D
particles of the pbeymbsinbepbnpestersonfathe cpresend inveftiioni gre hespecially
repl acenent sheet (ot g 1e49f645tﬁ‘§‘ee”astQﬁso»fﬂe'ﬂio%r\éﬁbsq 'zﬂas‘o?ﬁ entPOgKSk1es.

Thus, the pouch is sim/lar to a ticu
absor bent, pol ynereseecigipysaisasables ﬁ‘brséébetfﬁ sﬂﬁél’ﬂf-‘énd Apsused V\’Fﬁm‘h‘hv t e
pouch. The fi brousrsebsbsrbbhe BOLiRNeDr géfirablts Cﬁi‘ﬁ)ﬂée ﬁ:mnvmefb and

TR 2 202, IR ol e TSP s D artl e
which are ;laced against or in proximity to the body of the wearer
to absorb and contain the various’ exudates discharged from the
body. Additionally, "disposable absorbent articles" are those
which are intended to be discarded after a single use {(i.e., the

20 original absorbent article in its whole is not intended to be
taundered or otherwise restored or reused as an absorbent article,
although certain materials or all of the absorbent article may be
récyc]ed. reused, or composted). A preferred embodiment of an
absorbent article, diaper 20, is shown in Figure 1. As used

25 herein, the term "diaper" refers to a garment generally worn by
infants and incontinent persons that is worn about the lower torso
of the wearer. It should be understood. however, that the present
invention is also applicable to other absorbent articles such as
incontinent briefs, incontinent pads, fraining pants, diaper

30 inserts, sanitary napkins, facial tissues. paper towels, and the
like.

Figure 1 is a plan view of the diaper 20 of the present
invention in its flat-out, uncontracted state (i.e., with all the
etastic induced contraction removed) with portions of the

35 structure being cut-away to more clearly show the construction of
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t oget her as are known in the art, such as adhesives or uItrasonic bonds,

may al so be used. Because of the . unique absor bent Q f
the parti c Wa93/1536% or bent , pol yneric conpositions di scussed R&F}eﬁ#ﬁqlﬁ%‘o

absorbent nenbers of the present invention arggespecially suitable for use
as absorbent cores in absorbent articles, especially disposabl e absorbent
articles. As used herein, the term' absorbent article" refers to

ar]E i cl etS whi tCh f‘b%ﬁagdﬁ%@r%nﬁfd m’gtochheewftabe%faﬂﬁb mﬁsersns?mﬂtcﬁaddgxacts
refers to articles, which ar ac ns in pro 0 0

the wearer to absdP® ‘&??Jeﬁofer?Fg?% "?’ﬁe &é‘ﬁfcusﬁ@xﬁb‘é’gé‘sﬁj ‘§c¥h£" ed” ?Fr SH{%/H
body. Addi t i onaltbyhave' di &msahhetbaidsoemm 22 ant badkes#h sthand tregben 2Ai ah

are intended to b%rg{ﬁ%gﬁ&l %t%dgﬁﬁi ntenc'i.gdfq (‘hb& qst 1%& gnale outer

absorbent article ['aundered Or ot herw se
restbred or reuseddges &f thesditnent immhiich thealengdtiudingdredsien anget designatesy

al | of the absorbegt 534 t{nel @ndeuql€ $RC Y8 Bhated g!isedThé)rdxﬁﬁ’éTp%H?@x)ona'l A

preferred enbodi nent of an absorbent arti I S, shown
Figure 1. As used¥ferdi dranyyerser sentardine - whick, §St odes1gastfdnt 34edBd ald y

worn by infants an@ngfa@ihinNeeatddisOwhithals designatedout the |ower torso
of the wearer. It should be understeood. however, that the present invention

is also applicable to other absorbent articles such as inconti nent bri efs,
i nconti nent pads, traiThendigpent 20 pdéﬁqa'eb'ly mpt‘es,essariiinaiq/ prayplounstopishesal

LiSsygs. Daper LOwa.Sy AMhidhobtii8us BabksRed: 48 6‘%1“%6%{":&??@%@' seer

20 of“t he present |nvent , unco rac
all the elastic irdudbsprdent rgeeitn (FEW\PGH} namber fd)t pesis iened ﬁét\'sqef‘ué%'ur e

bei Ing cut - avvaK to t'EBEﬁeé%' QQVJE}AS/QQO‘B%%mﬁSQ(;@t rérFats't‘i’E‘ nﬁgnbers i Sanldstépféeta.,
(e di aper. 20 whi dRSEEIRTECUS nARTLE bl | EORSHES naSy| dkr becksbegs abr 5
shown in Figure 1 ab@ohwa eorfer om andi Shd)&r’ldsti&gmaﬁbe%& 44 sagche valsamtﬂaddm
regl ?? 24. a a variety of well known configurations, a preferred -diaper
configuration is described generally in U.S. Patent 3,860,003
entitled "Contractable Side Portions For Disposable Diaper™, which
issued to Kenneth B. Buell on January 14, 1975, and which patent
is incorporated herein by reference. Alternatively preferred
20 configurations for disposable diapers herein are also disclosed ‘in
U.S. Patent 4.808,178 entitled "Disposable Absorbent Article
Having Elasticized Flaps Provided With Leakage Resistant Portions”
issued to Mohammed 1. Aziz and Ted L. Blaney on February 28, 1989:
U.S. Patent 4,695,278 entitled “Absorbent Article Having ODual
25 Cuffs™ issued to Michael 1. Lawson on September 22, 1987; and U.S.
Patent 4,816,025 entitled "Absorbent Article Having A Containment
Pocket" issued to John H. Foreman on March 28, 1989. These
patents are incorporated herein by reference.

Figure 1 shows a preferred embodiment of the diaper 20 in

30 which the topsheet 38 and the backsheet 40 are co-extensive anc
have length and width dimensions generally larger than those of

the absorbent core 41. The topsheet 38 is associated with and

superimposed on the backsheet 40 thereby forming the periphery 28
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crotch region 26, and .a periphery 28 which is defined by the outer edges of
the diaper in which the |ongitudi nal edges are designated 30 and the end
edges are WOPYMEIBd 32. The di aper additionglly has a transREH3591/01891
centerline which is designated 34 and a | ongiTudinal centerline which is
designated 36. The di aper 20 preferably conprises a |iquid pervious

t heet 38; L

an’absor beni_cor e 1 EREL RGN A IRE S GBlerd 28 BB LAY bl sREMASE ol
38 and the backshdbe edgeserzaféttlte nétapers 284: Ihel pemighewp I%st:@m'ﬁse%the

VWile the topshqg;,%ﬁt%dmgh@dg@gbsgﬁpghe 4dd edgB€ ;bsorbent core 41, and

the el astic nenbers be assenbled in a variety of well known
configurations, a preferred -di aper configuration is described generally in

U.S. Patent 3,860,003 metatdped 20C0as r rohting ﬁdiewﬂ)srtbh@dls~e§®dinsl3'23mabd.e
D aper"”, which issued 1,9 Bue

Janu | Lch
pat ent is |ncorpc§|eé?eecd ?}:@r’e Qeﬁ‘iﬂ"gr e#"é’F'e&@E ehd epg?%a% f %g g?g%,red
configurations fompedipheogals e:odraaqbdrm hesrsivarse eeaterd ide s @a’edhe rdidp&: a
Patent 4,808,178 p@@ﬁ 50 I | Ced
Fl aps Provi ded W?ﬁgtgeAé:Ea%reeqﬁg @@grt‘?@ggk "?Egd&r ?ﬂﬁbﬁﬁ&mdﬁ Liel z
and Ted L. Bl aney w8hs¥habd unegions, campgdse (1, umrernormm of 78hendiapesd20,

Absorbent Articl e Jraw nglhga'a\bor@'f Eﬁc#cﬁﬁuﬁfb WaiM C@ﬁQ'he' wedrBMSONTKY crotch
Sept enber 22, 1987; and S. Patent 816 025 g;nt it gg ' Absor b@:ﬁt Article
rPESHe Ry

Havi ¢ A Cont ai nnﬁﬁﬂ‘%@ﬁefs V@éueertvaw 13P8F e 38! Sti’%‘b
These patents are rie§eansperatand her aind bym;rrekef efhae. pbrigiwne of Shovédiaper 20

preferred enbodi rrent of Laper eet a e
backsheet 40 are ¢%- % ghg grghdsh 1t18?(%1'[ ﬁgta';ﬁggv\}hoetoagﬁ r?éngh ﬁga}ef} and
general |y larger tdosers hbeelosert tarsabsbriberwearere 4bus, Tte cmi’slheeegl:ee FES

ted with d h
ot iphory 26+ TRCLTS. thEPHRRaf RplEL AN JepliieiB Ry o Qi 2B

\dl apt¥ 20. The perqtbﬁ'ewswaéeﬁ%y?ﬂ@ dtkicteperi neter or the edges of the
dr aper 20. The periphery 28 conprises the

The topsheet 38 is compliant, soft feeling, and

‘non-irritating to the wearer’s skin. Further, the topsheet 38 is

liquid pervious permitting liquids to readily penetrate through

its thickness. A suitable topsheet 38 may be manufactured from a

20 wide range of materials such as porous foams, reticulated foams,

apertured plastic films, natural fibers (e.g., wood or cotton

fibers), synthetic fibers (e.g., polyester or polypropyiene

fibers} or from a combination of natural and synthetic fibers.

Preferably, the topsheet 38 is made of a hydrophobic material to
isolate the wearer’s skin from liquids in the absorbent core 42.

[
w

A particularly preferred topsheet 38 comprises staple length

polypropylene fibers having a denier of about 1.5, such as

Hercules type 151 polypropylene marketed by Hercules, Inc. of

Wilmington, Delaware. As used herein, the term “staple length

10 fibers" refers to those fibers having a length of at least about
15.9 mm (0.62 inches).
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| ongi t udi nal edges 30 and the end edges 32. The diaper 20 has front and
back wai st band regi ons 22 and 24. respectively, extending fr

edges 32 oWOBY18368per periphery 28 toward the transverse ceﬁQQbﬁ$%§B§?ﬂﬁ
the di aper a distance preferably about 5% of the |l ength of the diaper 20.
The wai st band regi ons conprise the upper port#gns of the diaper 20. which,
when worn, encircle the waist of the wearer. e crotch region 26 is that
portion of the diaper 20 between the wai stband regi ons 22 and 24, and

conprises that portionpof.et Bfe 4 %Bﬁﬁerzgf“ﬁ%:ﬁ}g’af:mﬂgv‘f’édﬂni%@sfﬁgié\p;glg?dbe

bet ween the | egs of the wearer and covers ower ~t or so rer.

Thus, the crotch résgdote menyfactues thactopsbeetoB8: v Spe Axameifui theidppshect oif

for a diaper 20 orpft har HveROSABhVRRSOkp@itondsd, CdfrdedNEor tROSHERE. 438
S conpl i ant, sof.t

freel in .and npn-irrjitati o the wearer's .,
SKin. Further, theoRdpemdetoRteRt 1% GaTdebe Dl otieTpal Tk DGR BY ctrars b6
readsly penetrate krowough ithasé hiskKirieds.inA thei tfabricst optheetPrdfenwyybetne
manuf actured from ' r of [ S as, o,pqr.o f0 ,
reticul ated foans, %ggégﬁqur%qﬁlsagt %qﬁﬁ ?fé‘,%mng%‘ftalswf ﬁﬁegéo‘(te.a%?,gr\%ﬁdp%rr
cotton fibers), sysguaeeimeterper gifiauy.drypbénsddeestrengifob mtoped stnebdiithédd)
or froma conbi nat} o} : | i - r.a , £
topsheet 38 is nad%ﬁgf éemh;tgﬁ%' e(l)tgf]g"ﬁé?é?ﬁaqhq?% #%Zgﬁtéﬁog'tﬁtefv?eglregr?etggé_kﬁ n
fromliquids in thetrgpgly behit adorleasah. apoyar b3 carams yrer eeentivetaropithette 38
conpipses staple | gi@thnaealnddepriseg. fi bers having a denier of about 1.5
such as Hercul es type 151 pol ypropyl ene narketed by Hercules, Inc. of
W m ngton, Del awnare. As used herein, the term"staple length fibers"
refers to those fibersTie\baoksheet eé@tizs dfpertvibeasto dbguidsland ismpeferdb’ s

TSt S MBS FREN RIGEOVRE, rin R TR D7

nunber of manufacturin ues
t opsheet 38. For ekiawid cimpeneiquspantenials may aleowbe ewsed. notheobacksheet 40
spunbonded, cardegheveRfs th@%xuldbk& absdtbed and contained in the absorbent care
15 41 from wetting articles which contact the diaper 20 such as
bedsheets and undergarments. Preferably, the backsheet 40 is
polyethylene film having a thickness from about 0.012 mm (0.5 mil)
to about 0.051 centimeters (2.0 mils), although other flexible.
liquid impervious materials may be used. As used herein, the term

20 "flexible" refers to materials which are compliant and which will
readily conform to the general shape and contours of the wearer's
body.

A suitable polyethylene film is manufactured by Monsanto
Chemical Corporation and ma{rket,ed in the trade as Film No. 8020.
25 The backsheet 40 is preferably embossed and/or matte finished to
provide a more clothlike appearance. Further, the backsheet 40
may permit vapors to-escape from the absorbent core 41 while still
preventing exudates from passing through the backsheet 40.

The size of the backsheet 40 is dictated by the size of ths

30 absorbent core’ 4] and the exact diaper design selected. 1In a
. preferred embodiment, the “~backsheet 40 has a modified
hourglass-shape extending beyond the absorbent core 41 a minimum
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preferred topsheet is carded, and thernmally bonded by neans well known to

those skilled in the fabrics art. Pref erably. thetopﬁbﬁg% a3 2
0

wei ght frown®Qe53688 t 0 about 25 grans per square neter

tensile strength of at |east about 400 grans B&r centimeter in the machine
direction, and a wet tensile strength of at |east about 55 grams per
centineter in the cross-nmachine direction. The backsheet 40 is inpervious
to |iquids and is distéingeabb§ ntnuleastur aboutr o3 tcentimeters i dof j abput 2.5

al t hough ot her f'@éh@#ﬁe%gutagobmesvﬂd)‘dﬁoﬁ‘@tleﬁ'ﬁ‘\kﬁ% BYurd %ﬂe%ws@%n%em

backsheet 40 prevents e exudat es absorbed and contained in the absor
core 41 from wettiRggieha¥ck®s which contact the di aper 20 such as bedsheets
and undergarnents. Pr eferabl y, the backsheet 40 is poI yethylene film

havi ng a thickness fr out 0,about 051.c i et ers
(2.0 mils), although ot °Pf'b9>?tb}1é ang, &’L‘ﬁ 3’%%%%93 6@53%98}’?% %“?ng?eﬁe‘"
used. As used her einy, sdnftaibéemmahhem bl &% r efet s hereimat etheal stenini chjodaned”

“conpl i ant andvvhlc a f, e S
of rTPhe wearer's bo‘%)?%ééss?ﬁ?t gﬁ%gﬁﬂh% ft@enréerﬁyl Qﬁpl g&lﬁg%&fap?% uréejdﬂk?al&PW
Monsant o Chemi cal Jodnpdrtat tba banbshnatkﬂ@t I aﬁfmm thexdepshweri B&ndI\DECtSEZUJ

The backsheet 40 'a\e%sé@myz@mﬂaseﬂnﬁg mmats&n%réwlﬁne%b&eeioxe des @

nore clothlike appearance permt vapors_to

escape fromthe abi¥i BRG] Ve 40 wed 1tauthe eb%ctklsh?E‘pr‘ngn@fﬁU”éﬂu% éQPSfWESFn 38
passjghg through the backslaeitetdenbbie wHiZR 0f tihe ab@dﬁ'hﬁéﬁ téOtHeSbﬁdk&héé:ed

hy the size of the, absporbent core 41 and the exact dia ected.
In a preferred étfod TehiPre errRd embﬂﬁb'?@é‘ﬁeeﬁ'e %%‘Eeeﬁ% ‘g "q’ﬁog 'ﬁsﬁaet
hour gl ass- shape ext0erde naf fiagdrdiredtd yalts oednvtipor dn4tihen diapemperipheThi 88 i s
t he repl acerrent S {?&}, 7 n t { 3
centineters h@gtatt %gniééé\e?f‘gm ne%r%sg?&h‘g 968' 22 af dhbfﬁ% 8" ?r@“tothér
around t he ent| re afitapkweniemepnreras J@own in the art. For example, a umfarm
15 continuous layer of adhesive, a patterned layer of adhesive, or an
array of separate lines or spots of adhesive may be used to affix
the topsheet 38 to the backsheet 40.

Tape tab fasteners 46 are typically applied to the back

waistband region 24 of the diaper 20 to provide a fastening means

20 for holding the diaper on the wearer. Only one of the tape tab

fasteners is shown in Figure 1. The tape tab fasteners 46 can be

any of those well known in the art, such as the fastening tape

disclosed in U.S. Patent 3,848,594 issued to Kenneth B. Buell on

November 19, 1974, which patent is incorporated herein by

25 reference. These tape tab fasteners 46 or other diaper fastening
means are typically applied near the corners of the diaper 20.

The elastic members 44 are disposed adjacent the periphery 28

of the diaper 20, preferably along each Tongitudinal edge 30, so

that the elastic members 44 tend to draw and hold the diaper 20

30 against the legs of the wearer. Alternatively, the elastic
members 44 may be disposed adjacent either or both of the end

gdges’ 32 of the diaper 20 to provide a waistband as well as or

rather than leg cuffs. For example, a suitable waistband is

disclosed in U.S. Patent 4,515,585 entitied "Disposable Diapers
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The topsheet 38 and the backsheet 40 are j oi ned together in any suitable

manner . As wused herein, the term "joined" enconpasses | I, ONS
wher eby t hWQ 948538t 38 is directly joined to the backsheet W&%@ﬂ‘ng

“the topsheet 38 directly to the backsheet 40, and configurations whereby
the topsheet 38 is indirectly joined to the b&8ksheet 40 by affixing the
topsheet 38 to internediate nenbers which in turn are affixed to the

backsheet 40. In a preferred enbodiment, the topsheet 38 and the backsheet
40 are affixed dirBEEH ﬁiﬁ'éﬁﬁﬂf Cantgact {blenaist s p‘é'}‘icbhbﬁsye%t%g"“ﬁ J:
attachment nmeans (Ktdvizthaewd)Thomed fs BnerkligesoneMay 73N\ 985 hawhiaht patement s
means as known in e.art. F e | formc le us J L of

. adhesive, a patterhgr 1PaQ8F°r3$F%1 es Jvere%rrw% ‘ar ;?é‘y o%”l‘ g‘Lebg‘ara _Zﬁ{ﬁeﬁhﬁgs ?8?
spots of adhesive apparBtunswdtabtdeaffor xmamifactyyinges @8sposablee djapeshkamingo.
Tape tab fasteners YR ; | | : ck i r;egi: 24
of tHe di aper 20 tgﬂ%rta\g?‘c}é g'loﬁgéitcé[‘]?% }rergér%ef g%eg di ri\év%teﬁg'bﬁ?gpéﬁ o“‘r)i?f he
wearer. Only one oPatend f08d.30D enditieder"Methods RadhrARPAT Fhusufer 1ConmtiBuauspe

]E abt fast ener s 43_ capzméﬁgwymgtgéﬁgs?tw?tghéﬁzga@&{t tmagai : ti;?ﬁc{é%egﬂ%ed
astening tape dis sed.in U S n : , i ssu 0 nne -
Buel | on Novemnber i@?‘%s%ﬁwm@h°ga5b$ﬂ05r‘g1% 6?W§t Eﬁ°"£ﬁ‘éféi r’f‘%?n 1ssued
ref erence. These tapekeatethagt eBeed] 46n OManthhels,dil®ier faast ahidhg patens ate
typically applied near. th ner f e diaper 20. The el astic nenbers 44
are dl%sposed adj acéﬁ&rphﬁﬁﬁgﬂfeﬁgéﬁyb(}2§£€efre3ﬁ§‘ di aper 20, preferably al ong
each | ongitudi nal edge 30, so that the elastic nenbers 44 tend to draw and

nol d the diaper 20 agaifgtetashfc deflidrs Ofs drBCsdBRE to tHY [RaPaL 12PN an

the elastic nenbers 44 nmay i sposed adj acent either or both of the end
edges 32 of the dEhpdicablyt ocpHawrtidlg wapRditaon 59 wehpt asifor 3 aPRER it han
leg cuffs. For eyAr@¥teained tonfigalet W, Sithand]asts cdinphb&isedid nefifettively

Patent & 915595 el iLLe! ol hSARR RS PBF, -comhe ok Eic, et AR ce b

whi chsi ssued to Dasecuréd in an elastically contractible condition in at least two

ways. For example, the elastic members 44 may be stretched and

secured while the diaper 20 is in an uncontracted condition.

Alternatively, the diaper 20 may be contracted, for example. by

pleating, and the elastic members 44 secured and connected to the

20 diaper 20 while the elastic members 44 are in their relaxed or
unstretched condition.

In the embodiment illustrated in Figure 1, the elastic
members 44 extend essentially the entire length of the diaper 20
in the crotch region 26. Alternatively, the elastic members 44
25 may extend the entire Yength of the diaper 20, or any other length
suitable to provide an elastically contractible line. The length
of the elastic members 44 is dictated by the diaper design.

The elastic members 44 may take a multitude of
configurations. For example, the width of the elastic members 44
30 may be varied from about 0.25 millimeters {0.01 inches) to about
25 millimeters {1.0 inch) or more; the elastic members 44 may
comprise a single strand of elastic material or may comprise
several parallel or non-parallel strands of elastic material; or
the elastic members 44 may be rectangular or curvilinear. Still _
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Kievit and Thomas F. Osterhage on May 7, 1985, which patent is herein

I ncorporated by reference. In addition, a nethod and appsgpUs91/HI89tabl e
f or manuf woO 91/15¥8a di sposabl e di aper having elastically contractible

el astic menbers is described in J.S. Patent 45081,301 entitled "Method and
Apparatus for Continuously Attaching Di screte, Stretched Elastic Strands to
Predeterm ned |sol ated Portions of D sposable Absorbent Products” which

i ssued to Kennet hfipth&rielthe 081 ddrr € hmétberd 448 magnbe Wififd ke oertthei diaper in
i ncor porated herein

b f . Th . ' b, 44 th
di aper 20 in an e?"a\'s??(c{ﬂ%f’g;]e??%ﬁ? r‘&'b‘t%f'gv S""I"g'g'nrrgh r?\ar%'oa%?ﬁz?eﬁ%ﬁg’ Eatﬂe ©
normal 'y unrest ragiasticmembens 44 imay, be hﬂte&mﬁtaﬂweh&rdes, A adf irsbm'e'ssluye.
contract or gat he{@@& {HeBPEe %ga?éf#%.e&mp' £ m@m&éf,mn&b&ﬁsm.eqr' n
Itron1n a east way s

an elastically contractible con ' ée _For exanpl e,
t he 5el asti ¢ menbethe ghastdg members ctdcmey samell ys be wrlagd viei the iarelr £8er 20 is

I n an uncontracted condition. Alternatively, the diaper 20 may be

contracted, for exanple. by pleating, ,and the el astic nenbers, 44 secured
and connected to the EI'P%G@F"‘QQ?“\%F‘P% ﬁﬂéfeltggtqe’ép%nz@el’% m‘im%dngﬁrﬁe?

rel axed or unstretihedpsterdi 88 oand Ithe thaeksideadadentThe | dsorbedtectora & guye
1, the elastic nepgbers 44 extend ess Lallv. the entire | engt t
di aper 20 in the § ofamy F%@rgﬁ 28. S"‘AF’PQ# nlé%‘%/’\fgpy??t ﬁé£eesl aag‘t%?c%%%epg'%ﬂf
may extend the entéatengdagt h teurghassdi asymmet0ical, amte.gt havd | énoe haswwidabl e
to provi de an el 4 | Y, ¢C ractidbl e i ,n e . Of el agki Gpe
nenﬁgrs 44 is di ﬁ%ﬁ‘gg& biéft ﬂggtg?gé)‘egr)' deishieg?ﬁ“}me Jbgpgﬁse'?'_i“c caﬁ?&%g}r s%rf 4?11"
my take a nibsarbete corpfélarouldn doveies. Porcompatidie, with theades'er
the elastic nenmbe{fudd T6a4iRg Y& i 8@ finiNdedOLse Qf2endN dsoBM 2rt el or
inches) to about 25 mlli rregt(‘ars £T"L.O_| nch), aor ngre; t he el as IE n@nbers 44
may conprise a si MAPE st FARENGL the Size and: thsopbend; Cﬁw‘ﬁbrﬁﬁit ¢ abspebent
paral l el or non;3 pesvd 14l mltyram‘g atlo eadcasniodatat “drﬁl's pinding EﬂraﬁL liafants
me rs 44 may be re n [ Ory,curyili ro...Sti 1S | A
replBcenent sheet t%r@%ﬁ g&lt‘ligfé: The ah;:%? tore 41 preferxm,? édctnptn?es the
absorbent members of the present invention which comprise a
mixture of fiber material and specific amounts of particles of the
particulate, absorbent, polymeric compositions of the present

invention containing interparticle crosslinked aggregates.

20 A preferred embodiment of the diaper 20 has a modifiec
hourx:;hss-shaped absorbent core 41. The absorbent core 4: is
preferably an absorbent member 42 comprising a web or batt of
airfelt, wood pulp fibers, and the particulate, absorbent,
polymeric composition disposed therein.

25 Alternatively, the absorbent cores of the present invention
may consist solely of the particulate, absorbent, polymeric
compositions of the present invention, a combination of 'I;yers
including the polymeric compositions of the present invention
(including laminates as described herein} or any other absorbent

30 core configurations as are known in the art. Examples of suitable
absorbent core configurations are described, for example, in U.S.
Patent 3,670,731 issued to Harmon on June 20, 1972; U.S. Patent
3,669,114 issued to Morane on June 15, 1972; U.S. Patent 3,888,257
issued to Cook et al. on June 10, 1975; U.S5. Patent 3,901,231
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further, the elastic nmenbers 44 may be! 1 ce&l aper in any of
several ways which are known in the art. l the eI Hg gﬁ
44 may be WQPHIS¥Bcal | y bonded, heat a Ied into’t ape

20 using a variety of bonding patterns, or the el astic nenbers 44 may
simply be glued to the diaper 20. The absorberss core 41 of the diaper 20 is
posi ti oned between the topsheet 38 and the backsheet 40. The absorbent core
41 may be manufactured in a wi de variety of sizes and shapes (e.g..
rectangul ar, hourgligsued atymiesarisonl etetad.) omndAdgustn 26w d87var Uel.y Patient

materials. The bgtgdgn'sgﬁ)s rsQSE'ttto ﬁ%%ﬂc# %1, 03,1 Jhi}gégbslgege cgrse ﬂg'ltent

shoul d. however, dlng
i ntended use of thé.¥WsdiHeinsuedt F%Ipéebﬁiﬁl‘épéﬂ %rFtehElFafYtH 51919é anH‘ese

absorbent capacity g{enttgea,aé)%gp@ﬁnt,némﬁgrﬁgd Pédépenk®. accommodat e wearers
rangi ng from i nf an?s t hrough adults e absorbent core 41 preferably

conpri ses the absorbent nenbers of the present invention which conprise a
m xtwe of fiber materiaal erémplapg cénbbdinemouot sarofabperbent| ereof] tdvmprises a

ticul ate, absorbent I, [ t f..th ti
Bont & ni ng | nt or pabeh ot R SUE | FuBAPRISF 20T, matbpfall ahfcdhe nBbh shtteor
the diaper 20 has absarbeht gcpoigmegicasmmpebipiod absthebpresecbr tnvétition Jhah as
absorbent core 41 the daOJs%Pﬁ&?tb'aega& %Q%@s&t merpé%ngowm%{p it R4 O"

batt of airfelt,
pol ymeri c conpositi Bm'&ﬁspﬁb@d“bwpé@h StNQté‘i‘ﬁatWh\}é-'I' yissuete taphRaw bEnt“el:Wés

of the present inveRdigRpREY AL @3%ddah oﬁosl@wmbé}f 9. 11986, Paid Imémt;ﬁten. s
absorbent, polyneric co i ons E t’[prese(r)})fn ﬂvent i on, a[:i {]
of "\ ayers' i nel udl nd "EHEORB SHDETE T Bt TSLF TSR din ¢KEVRE LOBnemadiBeRY oh &
(i ncluding | am nat asserbedescdriebdll Neueduy) -dayered afsoeberetbeordeint acmfeéerred
configurations as ar it th r of bl e b be cqQre
configurations are 8&1@”‘8@3’" o ei‘é 198&%)@@ 9’% 6933 égo ?é%e&ed
t o Harnon on June 30673,902; enlt31e§at"ébﬁor®¢5694\tml¢le$yuﬁd Wuﬂwba)eeredoﬁor:mﬁ
15, 1872, U.S. Pat S50 i BNEE. t I 1 18R A
U S Patent 3,901, g@lid? %ﬁfg }7'% t ere z;gg'rgrén%”ﬁ i Oﬂou&l?@n end B4
Gellert on June 16, 1987, and which 1s incorporated herein by
reference, having an asymmetmc-shap_ed upper layer and a Tower
layer. A particularly preferred embodiment of the absorbent core
41 useful in the present invention is described in U.S. Patent
20 4,834,735 entitled "High Density Absorbent Members Having Lower
Density and Lower Basis Weight Acquisition Zones® issued to Miguel
Alemany and Charles J. Berg on May 30, 1989, which discloses
absorbent members having a storage zone and an acquisition zone
having a lower average density and a lower average basis weight
25 per unit area than the storage zone so that the acgquisition zone
may effectively and efficiently rapidly acquire discharged liquid.
This patent is hereby incorporated herein by reference.

Figure 4 is a perspective view of a preferred embodiment of

the absorbent core _41' {absorbent member 42) of the present

30 ' invention as described in the hereinbefore referenced.y.S. Patent
4,834,735. The absorbent member 42 is shown in Figure 4 to

comprise a back section 48 and a front section 50. The front

section 50 is shown to have. an_end region 52 and a deposition

region 54, The deposition region 54 comprises an acquisition zone

35 56 (shown by the dotted Hnés) and a storage zone 58. further,
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56 Dat e: 14/ 5/ 97 i ssued lmit mi L on August
1975; U. S. Patent 4,102,340 issued t on JuI y / Zﬁﬂ
U S. PatenWQ9 Hd836815 i ssued to Pieniak e on Februbry 19. _[Lé%

patents are herein incorporated by reference. An exenpl ary enbodi nent of an
absorbent core 41 conprises a web conpri sing ?drophlllc fiber material and
the particulate. absorbent, polyneric conposition of the present invention

such as the absorbent rrenber descr.i bed n Rat 4 610, 67 entltled
' Hi gh- Densi ty Absdf8efifon r‘&EHﬂ"es wh? cﬁi@gaw‘#ogva’&r-‘% Ntgei ons

St ephen A Col drfﬁrtoﬁﬂrfﬁﬂgenmr 9ran15986$e}€yndsnkuedh pat embgionsi n&ﬁ)rpmdat &
herein by reference. rnatl { ok,an S o) a
Ly iRl X o fraT, FEgianohe 20 HASQORERenf eivdr 42

dual - | ayered absorrﬁéﬂfc nti guration such a
general |y descri bea;ﬂdnmdm&;]y Faiise At tnamraezcerrttertmd Nhﬁ@sdrsbé%‘maftﬁél 5

Wt hg Dual - Layer ed {iar n | . Houghton,
and Dal e A Cell ertq(aoﬁs.l uﬁgt@gréﬁgggéﬁggngg 15?/\2&;55@?)%%&3?2?% herei n by

reference, having an asymetric-shaped upper |ayer and a |ower layer. A
particularly preferrednggdbrint -fémbePe42DREE bEYackOEEct4on USET aMd i firgRt

pr esent |nvent|on|s desrlbedan . Patent 4 5 entitl h
Density Absorbent 8¢ OLERAtN S ISOREF YT Wi th. éﬁﬂ%ﬁ?ge?ef‘gég? s“e%HHﬁ% back
i«gggl S\Il\;]l OE gonels sdc$$ued4a Qni meelfr/AhErmmg/tmndswt Ithe 3dbsdidegt omeniey 8D,
ich disc o avi €401 -
acaui sition zone FUERG Bepavell; drahcinis Snffedbef £, BFCHEC I8 8L hembe:
wei gh® per unit aré&d tdwandt tihe stmager&&)n@emr{‘h\at 66he theqdirent | sattiome Sty
effectively and eflyhifid % E?{}‘aﬂéé/ oAl absutliohe "ngedo | dtid d tnddd-Folahg !

i s hereby incorporat reference. Figure S per sgectlve Vi ew

of a preferred entRJ& ﬁﬁﬁ’yoﬁb‘{”ﬁet%%?'[ﬁsnt OEOV’@ EPQEBU’SfoF%rﬁbs & MeFPET of
the present invent4zon aﬁed%ﬁflﬁedmm ﬂbhﬁshﬁf@eﬂm@ogﬁei@?etﬁm%emﬁf of

Pat ent 4, 834, 735. Th bgo Fi

cgrrpe)Pl se a back seth® otre?tﬂg 3 Ifnﬁ:[he é@??éf"lﬁgmgk%/\{m G I%@ét |ign wilis
shownst o have an eertompgssornali2 eindha deposofi dypicayi dnqid. d'ébesdepnsnfl an
region 54 conpri Se?b@%@rﬁtq“rhe?db&} OF2 ZQRén S8 (SO 1 HOUi Gy RS SdenRd

a storage zone 58
absorbent article.

The front section 50 has an end region 52 and a deposition
region 54. The end region 52 comprises that portion of the front
20 section 50 extending from the respective end edge 70 of the
absorbent member 42 toward the transverse centerline 66 a distance
from about 2% to about 10%, preferably about 5%, of the length of
the absorbent member 42. The deposition region 54 comprises that
portion of the front section 50 that is contiguous with and
25 : positioned between the end region 52 and the back section 48 and
encompasses the area of typical liquid deposition of the absorbent
member 42.

The front section 50 further has two transversely spaced ear

regions 60 and 62 respectively. and a central region 64 disposed

30 intermediate the ear regions 60 and 62. The ear regions 60 and 62
comprise those portions wﬁich gener;a‘l'ly extend from the

longitudinal edges 30 of the periphery 28 toward the longitudinal

centerline a distance from about one-tenth to about one-third of

the width of the absorbent member 42. Thus, the ear regions 60



This is the replacenent sheet Date: E ea
divided into three regions conprising i

pReplacsd o 50 is transversely
= H |y spacegcpalssiRasens .
60 and 62wE9pHs368 /el y, and a central : e absorbent nenber 42
additionally has a transverse centerline mhlch I s designated 66 and a

| ongi tudi nal centerline which is designated &8 The absorbent nenber 42 has
a back section 48 and a front section 50 that is contiguous with the back
section 48. The back section 48 and the front section 50 of the absorbent
menber 42 extend amdE2chre dihpsérpnttibes chdt cetpage 6theofs idh ananpiradbeent inesber

42 toward the trag oneqﬁgﬁ}[ Q" hiaB€t 6 tt'&?s%r%E tthQ” éﬁbr‘%¥t lbRYe &

di stance from abou about three ourt prefer out
two-thirds, of thengaaﬁgttheofneﬁrﬁ Fosbiaseaf Hﬁwearwzs sty P%tt%é‘btléhe 50

is preferably gr ea&:etrranhaégme ehalthwf démekowé tHaRgbMseofarbheoabsgrieent
menber 42 so that \gl enconpass all of the area of typical [liquid
b

depdsition of an éb%‘ﬁ fepeshkiffer 42 Wnen it is placed in a diaper or other
absorbent article. The front section 50 has an end region 52 and a
deposition region 54. _The, end. ort j.on

n. ris t.hat ron
Gont i on 50 extendi ng TPEeRRS! 1138 RAIBE SORMRSISEs A8 tRRE A g Rt ot
menber 42 toward uahstorageeee &8 oenleqmdnennﬁtan'ecadtnsn avick dtr deastba@upor@%wt o

about  10% prefer%?'i/hesj%érﬁ%rﬁ otfh%{\é b i oh "ondPEE! DARE LERbErLidE -

The deposition region I ses tha i on
that is contiguougoni 58 cmwmmrw@e b%tt\h@e‘ﬁﬁﬂt*?ﬁétmr?@gﬂnoﬁ“ sizsawt@ﬁe

backgsection 48 agg € @EPAESasSnbdeindFegud 4.YPTRA!sthrsie FoRePsEigehrsial
t he absorbent nember 42. The front, ectl n SOOJegrther has tvvoo#ransversel

spaced ear regi on§OBRYaAY r'é%’BéE el O3 EHOPaITeE I A d|“§’|58sed
i nternedi ate the ee¢ferablypothe Gemahetied2of Tthe saorbag aember04nd 62 conpri se
those portions which generally extend from the |ongitudinal edges 30
of the periphery 28 toward the | ongitudinal centerline a distance from
about one-tenth to abdbe sheragéizone38 tiseths dehatdiveindighseapidharitenthdgha2.

Thus, the ear regig@nsit§0and high basis weight) portion of at least the deposition
15 region 54. The primary functions of the storage zone 58 are to
-absorb discharged liquids that are either deposited directly onto
the storage zone 58 6r transferred to the storage zone 58 via the
capillary force gradients established between the acquisition zone
56 and the storage zone 58, and to retain such liquids under the
20 pressures encountered as a result of the wearer's movements.
Preferably, the storage zone 58 consists essentially of the
structure disclosed in the above-referenced U.S. Patent 4,610,678
and the lower fluid. storage layer disclosed in U.S. Patent
4,673,402, both of which are incorpor'ated ‘herein by reference.
25 although other high capillarity structures may also be used.

t

The storage zone 58 preferably has a 'relat'ivﬂ y high density
and a high basis weight per unit area in relation to the
acquisition zone 56. The density and basis weight values of the
storage zone 58 include the weight of the particles of the

30 ' polymeric composition, such that the density and basis weight
values will vary depending upon the amount of particltes dispersed
throughout the absorbent member 42.



This is the replacenent sheet 58 Dat e 14/ 5/ 97 and 62 are those
portions that engage the side marginal portions of the wearer’ | d
torso, whewenl/15368central regi on 64 engages the nedial porti%ﬁ‘/ﬁgbﬁhbﬁrf
wearer's wai st and torso. The central regio 4 thus defines the
transverse area of typical 1iquid deposition. The deposition region 54
conpri ses an acqui sition zone 56 and a storage zone 58 in liquid

conmuni tcation Wi tQGat Hbl_ﬁﬁbs'[thé pedriage nzdie S@Qnglyalﬂ{@!oaai%mﬁrt&e sifze§[ and
acqui sition zone : e acquisifion n c ri ses porfions o

deposi tion regi onSB¥Pedesifnit el’.i"#f"fﬂ’eztgﬂftglbe Iﬁ%gg%gq r?"fi?géé eCQﬂpr’ﬁﬁerﬁe
storage zone 58f g@ﬁﬁtlriahI%fmwpahsesthbhfeuoﬁm‘aidadeégfmh Bhavhdepirsitheoa fgbon
54 and nore preferabl.y.the r i r qf. e SO (42,

storage zone 58 i &¢ %‘%'eqnatfe‘{}'gl ;éjﬁi gﬁ‘c%'ﬁn ari "36‘?%“ %ﬁ%é‘.’ y‘"%g"hiséh
basi® wei ght) portpouprieés at steoasge tzose ifpexteftorfor etficoncquisithen monesd6y) -
functions of the r.a b,y g | QU ..are
ei t her deposited ﬁpfleectgFeyZ%E?o?ﬁtgsgt%fgggsﬁgn%ﬁ%gggﬁnt rggnds egr t‘se]?j #@%Tﬁg
storage zone 58 vishonage zemss.| dny thereartiewiarintprefernadl ienhedimeat weeh thee

acqui sition zone {QsABEnt MRembePr §UsZQRGWO8n Pilirk9 2 1301 AndULH thedWhdie
under the pressures encounte he wearer's novenents.

Led as a re?ult of the.y I
Preferably, the st@8IIg8Y JIREOER 42oRXGeRt sTarsEhearanisitin zpre o6 ceasisks of

di scimseld in tg_e @b@\b@-ﬁﬂfeeﬁeﬂﬂ@is P kbries iaa.t ;zgﬁ4aggﬁﬂfgn6zﬁi$agthﬁ&etbﬂgerzo‘nleui d
storage |ayer disgkosed in U S. . Paten : th o i_ch, ar "

I ncor por at ed here;‘sh 'lﬁ?grQ?Ercgﬁ'ezae,teép'ti%ﬁaﬁngt ﬁgyf%pghthgaﬁqwgpﬁ@p Zone 55
structures may al 6.-de dtedls ihe iguid agemurdicet B prith aatalkyshas pertion of
relatively high d [ o] agy ' per t ea ;i,n QN
to the acquisiti o%néoggt%gi %%adgb}\#soi ?ﬂyéaﬁ?gg{svgﬁv\e#n t 5921[ ue‘g Oér%tfﬁtﬂeﬂ
storage zone 58 i gEbadim@entie fEi gHie opraseat pdnveryien. ofthenestospgsezone 58
conpgsi tion, such tab@altPes@radahdy eHed ab@disSt et HoheVEé U 3 |to kY full

dependi ng upon the ammunt of  partlcl es. o specsed throughopt & he absor bent

The acquisition zone 56 has a relatively lower capillarity
and thus preferably a lower average density and a lower average
basis weight per unit area than the storage zone 58. The

20 acquisition zone 56 serves to quickly collect and temporarily hold
discharged liquids. Since such liquids are generally discharged
in gushes, the acquisition zone 56 must be able to quickly acquire
and transport liquid by wicking from the point of liquid contact
to other parts of the absorbent member 42.

25 While portions of the acquisition zone 56 may be positioned
in the ba;k section 48 of the absorbent member 42, the acquisition
zone 56 is preferably positioned generally in the front section 50
of the absorbent member 42 so that the acquisition zone 56 is
. positioned in the area of typical liquid deposition, i.e., the
30 deposition region 54. Thus, the acquisition zone 56 is placed in
the vicinity of the point of discharge of liquids so as to be

capable of gquickly acquiring such liquids at their contact zone.

This Sheet Has Been Rerilaced
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This is the replacenent sheet 59 Date: 14/5/97 Wiile the sforage
zone 58 may take on a nunber of sizes and shapes, it is pref he
st or age zoW@QJSli%ﬁprl ses the portion of at |east the deposit |(§26§%glﬂ%8r?554
wherein there is no acquisition zone 56. (é The entire deposition
region 54 conprises a storage zone 58 except QN the acqui sition zone 56.)
Wil e the back section 48 and the end regi on 52 need not conprise storage

zones, in the particul eégy%eqir&ggﬁv z&e'néﬁ éj Jﬁ% f"ﬁ.engééif %g@{onm;gpae 642

as shovvn in Figures 2, € abs except
t he acquisftion zonsn S defined sbyofspentfying nthe eetrsmtgpsezgﬁeﬂestom ﬁ“*‘face

addition, while thg,sf Oaﬁgehéorheqéﬁsme&ﬂ asae C@gplmel yibatrauad | ¥oruiirsowrd
t he ach|S|t|on zone ) isS in ij ﬁongunlcatlon W th a{)le st
a portion of the Ia?%tr‘&F‘ %ﬁe%f”éfstﬁ.'é’“acﬁﬁ?s MBh SEnEhec3bsorhent, Seapsrofe-

enmbodi ments of theypirSehd pdsrit/mtm@mf the atho! F3So Q0Re B kak eathMatwe v
surrounds the acqubmtl% ég 56 SO éla}h { ake f]ull &nt agﬁ of..th

capillarity differBhcletidedeith eaiPecthcta tif A, 9% ggu&mn zone
relatively lLower capsitianed yforward lufs parefaulabl poiats pwir rasebaere fbandi that
and 3 Loner aver a0eupaghs SURRARL arBE! ofMVhe - AciTiriBR" 2gh° 565 18" WP5nore

zone 58. The acquiSitron~zone 5aTSer ves y col I'ec
temporarily hol d ddestrabyeddfiingitign. besanse t@actppl seflage anea g@h@ﬁ?ﬂ |dgfines

di scharged in gushege %Jl%tﬁ?qﬂr‘ei' Uﬂ"?a&@?o%ﬁ@lﬁh '3€qxﬁl§|1€16rp Qih Cidd) t i on.
acqui re and transport &g 'Hé wi cking fromthe point quid contact, to
rs¥€nt

other parts of the$ ’b%eo KeRss £ Whgi |a@535tpqn,t r‘?@mB‘?rt% e qBreerig
zone 56 may be posuhimd1hntﬁé1e1ebmltzaect~eg3mn484 Oindt hﬂeab&ﬂﬁbeﬂionﬁ&ﬂﬁ!er.‘)o
42, the acqui sitio§ zone 56 #3 prefteral;] Y EOS | ti L o1 gfnera ?\ t he front
section 50 of the apsdt §ERET TOLARNIAT hERS ST ﬁ%c 618& HrEfon oW SEr{AfE
positioned in the areaaa definyqopnais equali tio depol;muetom defénitioheidappreifermed

regi qg 54. Thus, ?&f‘sﬂewtw&szeﬁgegégw,%n%g%%dtw aEE't?ﬁ“i't%r{“zWe % H‘ﬁ

poi nt of dlscharg I quids s I'Fing
liquids at their cOftegfierensrd throughout the spec1f1catmn as re'lated to 1ts top

surface area. (i.e., The percentage of the top surface area of
the acquisition zone positioned in a given area.)

Thus, in accordance with the present invention, at least a

20 portion of the acquisition zone 56 must be placed in the

deposition region 54, even though the remaining portion may be

positioned anywhere in the absorbent member 42 including the back

section 48 and the end regions 52. (It being understood that if

plural acquisition zones are utilized, at least a portion of one

25 of the acquisition zones must be positioned in the deposition
region 54.) However, the acquisition zone 56 is preferably )

positioned relative to the absorbent member 42 such that the iop

surface area of the acquisition zone 56 is comp'lete‘ly' positioned

within the front section 50 of the absorbent member 42. More

30 preferably, the acquisition zone 56 is positioned relative to the

absorbent member 42 such that the top Surface area of the

acquisition zone 56 is completely positibned within the deposition

region 54 of the absorbent member 42. Even more preferably, at

least 30% of the top surface area of the acquisition 2one 56 is

is Sheet Has Been Re laced
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This is the replacenent sheet 60 Date: 14/5/97 The generally forward

positioning of t acqui sition zone 56 can be defined by specp&yiv@iigiss:
per cent age 934‘}2%8@ surface area of the acquisition zone 56 %i chis

found forward of particular points along the lggngth of the absorbent nenter
42. Wiile the positioning of the acquisition zone 56 can alternatively be
defined with respect to the volune of the acquisition zone positioned
forward of particupsritpeiedt $n the [fasntbdan ff ofinthet fixintt bect ibop (spproaimataira

of the acquisition,zo 6,1 I4r W] No) e
surface area act uameyrf]g%'?tl A}ei o? hgpl §i“€‘.e‘§'|‘ g?leogbg'\?/tfa?n%%re%)gr%??#%ufé%bmp
acquisition. | n amekbero¥?. since the thickness of the absorbent nenber 42
is preferably uniformin the deposition region 54 and the acquisition zone
56 has a generally rectangul ar. cross-sectiqnal area, the top surface area
definition is equal tolhe vaf@Hsitien dapPidi (Boncain Be podt AYeqdesifedi niddpe
Thuss the positionggdiofedthavidfduingl tilRBrB&ty Yequitdmehts I 6f ERRECAHsorbent
t hroughout the specificatjon as rel at ed%(i 0 t§ t,og SL#rface arﬁa. Q,l @
The percentage of P§RPeFop*&suPfactiaRfEa (RETUddRg sifer orf*2BREE po&i FFHAEY
in a given area.) wédtangilaracesigmuder M thagezeidalesabl ong)veiurgrassashdpedst

a portion of the agqui sif,l Zo ust pkac |.n the 0Si 1y

regi on 54, even thg%ﬁ?f%égg%mﬁﬁq'ﬁ’gnggsﬁﬁpgﬁ' nwg@’?ggadpegsi‘{}i oﬂgag'any\kggerrereldn
the absorbent nenbekapes ifictheli arguibitisacizosec’d cresghasel thed dndreasgi dhe
52. 441t being undgrStRedh bRatnel fnfdriagl KRAAMSAd QRFANSFoRZBne!IS6 b Ene at

| east a portion of one of the acquisition zones _nust be po_?lt,l oned _in the
deposition region SHrage zppfevlr SO tHat Jheuimslate RPidianjdy jdifference
preferably positiopggieer! fHel Y6nelsO ak@efialyoLdiantedTENDEthd 2embodhménitakhdvie ihop
surface area of th?.ac ui Ei‘{ri Qn _zone 56.1.S CO Ietel}é fo%i ned W t hi N t he
front section 50 of 'P4HESabshr FOGt 2BMRILT9%. 200618 S¥Rte F@, fHog a top
acqui sition zone S6utfacpomiei efhatiout|dst emd (abouth?2 @B3or bent member 42 such
that the top surface area of the acquisition zone 56 is conpletely .

positioned within the deposition region 54 of the absorbent nenber 42.
Evenlhore preferably, dn ordest tgomattaimeat cartain frindmak alsorbenne level in

acqui sition zone 5@hd Sront section 50 of the absorbent member 42, the top surface
area or volume of the storage zone 58 must comprise some minimal
amount of the top surface area or volume of the front section 50.
Thus, it has been found that the acquisition zone 56 should
20 - preferably comprise less than the entire top surface area and/or
' volume of the front section 50 of the absorbent member 42. (Since
in a preferred embodiment the acquisition zone 56 is of generally
uniform thickness and cross-sectional area, volume can be
. intercﬁanged with top surface area as a definitional point.) The
25 top surface area of the portion of the acquisition zone 56
positioned in the front section 50 of the absorbent member 42
preferably comprises less than about 50% of the top surface area
of the front section 50. More preferably, the top surface area of
the acquisition zone 56 comprises less than about 35% of the top
30 surface area of the front section 50 of the absorbent member 42.
with less than about 20% being especially preferred. In addition,
the top surface area of the acquisition zone 56 preferably
cbmprises less than 3about 50% of the top surface area of the
deposition region 54, more preferably less than about 35%, and
35 . most preferably less than about 20%. E e s
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This is the replacenent sheet 61 Date: 14/5/97 positioned in the

front half of the front section (approximately the front 1/3 al |
absorbent WOBLAS538) of the absorbent menber 42. The acqwsMWh@Yg%

can be of any desired shape consistent with tgg absorbency requirenents of
t he absorbent nmenber 42 or diaper 20 including, for exanple.
circular. rectangular, triangular, trapezoidal, oblong, hourglass-shaped.
funnel - shapéd, dog- bofhe skauisdtion wonshsfpadyoalsoy dave a Mumber rofddsfievest of

t he acqui sition ZO{%&@&E%&ﬁoﬁ?eﬁ?%d' gggﬁgﬁf%% E?p?ﬁdﬁyﬁ ﬁ] t‘%&éé hﬁ},er

i nterface between acqui sition zone 5 g Z SO t
.the relative capil the iarsa foﬁ%‘lté?ftse°[5e¥’\ﬂeé¢ﬂlt1ﬁétMné%"% & fsulteys @ri 9r@é@|r

I'n the enbodi ment g{awWnitkN topIYuPFack “rekh 13&qu'ﬁiet'ﬁ'du¥9ﬂ%hsz@ﬂ@| sehaped
having a top surface ﬁrea of about 45 cg% about i n

mai nfai n a certai nSTAMEREAT AHEBF phelay 1R cton rf’“t’"ﬁ%cef r‘tf)ntthgeé?ﬂfﬁe%b RHDET o
absorbent nenber 4&2.)t h€ot opxawpleacehar ecquikividnunmnef Sehaagt magecmrte’ 28

t i i ni na| t t f f th
front “sebtion g0, viareesiaa Ehapgh b reRRogiiar  EEafi o {lonh , tifsss A
shoul d preferably showsrirs€igwes 2hend §hdhentdqués ttipnszoneab® preéeradihg/las a
vol ume of the frong, &%ﬁéedl‘ap Ao8X. stetéf’x&x*%‘rorgﬁgt s%erﬁ%ertélzpréﬁ'dﬁcea | thForm

preferred enbodi nent acqui S|t|on zone I's of generally uniform
t hi ckBess and crdcHUsHIONoFRIE S&rea, vol ume can be interchanged with
top surface area as a definitional point.) The top surface area of the

portion of the acquisiti oragzg ne 53h§os iti.oned in the ron section 50 OL
t he absorbent nenber 42" gt%&f &ty AfAuISELioneZang U5 EHPBT I SEhd Nt op
surface area of thenthtrerﬂhwmdssoaf She dzvebgntementav! ¥2. t1l'nematy09x‘swdf tiough ea

of the acqui sition r I t ut % of . surface
area of tﬂe front s |on'63§89g'? 4¢1§§5b§°§r§%eﬂﬁr§¥§§%€r igg/.wqgipﬁéégp{%gng
about 20% bei ng esp@tﬁéﬂ pape of di fiarent rthadcmtsimthant hke tlaperal y asirrounsk ngf
the ggquisition ZOE@oﬁige PoRkesgb! xqocém-“ ﬁ?sa ﬁe##aan rﬁm%efﬁo" 0£hJJae hOP

surface area of the. deposition region 54, fera l'ess than a out
35% and tigures 2 and 3, the acqmsrtlon zone 56 preferab'(y extends

through the entire thickness of the absorbent member 42 and has a
thickness equal to the thickness of the surrounding storage zone
58 in the deposition region 54.

20 While the acquisition zone 56 may be transversely positioned
anywhere along the absorbent member 42, it has been found that the
acquisition zone 56 functions the most efficiently when it is
transversely centered within the front section 50 or the
deposition region .54 of the absorbent member 42. Thus, the

25 acquisition zone 56 is preferably centered about the longitudinal
centerline 68 of the absorbent member 42. More preferably, the
acquisition zone 56 is transversely positioned only in the central
region 64 of the front section 50 or deposition region of the
absorbent member 42 such that none of the acquisition zone 56 is

30 located in the ear regions 60 and 62.

Such an absorbent member 42 is preferably made by airlaying a
thickness profiled absorbent member-preform and then calendering
the absorbent member 42 in a fixed-gap calender roll to effect
densifying of th_e absorbent member 42. The thickness profiled
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rrdst preferably | ess than about 20% This is the replacenent sheet 62

14/ 5/ 97 The acquisition zone 56 may al so have a
d| fferent WQIISISY: | onal areas and configurations including %\%ﬁ’é&e‘i n
the area of portions of the acquisition zone 6% is less or greater than its
"~ top surface area (i.e., The acquisition zone 56 is smaller or w der bel ow
the top surface of the absorbent nenber 42.) For exanple, the acquisition

zone 56 may have absoxbent membpeyz dizddhitiaTly hisasedaneas r eCt igher abasis weight
cross-sectional  gheas 1€é 20 World eFi&w e§ %-@w iﬂwe%hsaf&qwe%gﬁﬂ FRichone

56 preferably has a rec CANQUl A Cross-sectional area S6 as rovid
uni f orm acqui si ti dafimehssacqyisatitan zene Sbne Hheyubsonbenh wﬁerw rféeElheﬁ‘ot

conprise the entirg)édderkdcppeirablie s b%ﬁstm@rhfér?m tﬁxdm!sﬁxhenﬁhe
through only a fraction of its total, thickne

he .ac Z0
may. 2l so have a di%PetEient AFENfess f“?fanatn\é"'leét arefiasg gﬁ??’&dncﬁ"ﬂg sﬁB‘Fea
zone 58. However, avaragepbadty wedgetripediundint aver sbquisit ivnFizgne €56 Zsamtaﬂea

th isiti 5 f b ) t h t A ' ; Of
the absor bent mentarebyhig RAE WneY fitiad Bty I, BTN AvBLEETB380
surroundi ng st or ageighetbeagen zohe wepddditvnaibg.i dhe Dart \nilate « lAbsorbent.
acqui sition zone }?_Viﬁé’ml&e &@g@?%‘%ﬁe ¥y QQ&é& ' 96199;1 a'ﬂYMﬁ"t?aﬁJeQngstwﬁn of

absor bent nenber foun he acqui sition zone
funckd ons the nost ‘bFﬁ cPEHT ytownEheiirt dleB°§‘rtdﬁ§vé’F‘§%l yhe eprehors v$|°t ffethe

front section 50 amiFéven GRROSIHUtIGR IFIitRE pdidmepic tdaRposARION DEHFoughBuTDEHe
42. Thus, the acgyl sition zone, 56 i s g%eferably centered about the

| ongi t udi nal cent ATFf PEMESgaBFOTORAL MEERTLERt nenber 42. More preferably, the
acqui sition zone 56 is transversely positioned only in the central region

64 of the front secti opo0,0rc dgAOST Lign," BRHRCL) {ehRaARS LRGN nERITRE" al2

such that none of the acqursition zone 5 e ear regions
and 62. Such an atbsobhent aermef U@ peesentfinvant iommdin bhsaribentdogyisition

thicness profil ed GRsogRents FBEPEondd PveF M htisBPfknt Shéibts” 688 to form a
dual-layer absorbent core. An example of a similar dual-layer
absorbent core is discussed in more detail in the above-referenced
U.S. Patent 4,673,402, which is incorporated herein by reference.

This absorbent acquisition layer 674 serves to quickly

20 col]ect and temporarily hold discharged liguids and to transport
such liquids by wicking from the point of initial contact to other

parts of the absorbent acquisition layer 674. Since the primary

function of the absorbent acquisition layer 674 is to receive

tiquids passing through the topsheet 38 and to transport such

25 1liquids to other areas of the absorbent acquisition layer 674 and
eventually onto the absorbent member 642, the absorbent

acquisition layer 674 can be substantially free of the polymeric

composition. The absorbent = -acquisition layer 674 preferably

consists essentially of hydrophilic fibrous material.

30 Alternatively, the absorbent acquisition layer 674 can contain
specific amounts of the polymeric composition. Thus, the

absorbent acquisition Tayer 674, for example, can contain up to

about 50% by its weight of the polymeric composition. In the most

preferred embodiments, the absorbent acquisition core contains

15 - from 0% to about 8% by its weight of the polymeric composition.

This Sheet Has Been Replaced

B




Y . . This Sheet Has Been Replaced _ _
t he absorbent nmenber 42 in a fixed-gap c%mﬁummﬁﬁﬂt effect oensifying
of the absorbent nenber 42. The thickn i This 4
r epl acenenWQ9/a53683 Dat e: bent r%?%@rgsyﬂ‘”’

initially has areas of higher basis weight which define the storage zone 58
and of |ower basis wei ght which define the acf$isition zone 56. The
absorbent nenber 42 is then calendered preferably to at |least a uniform

t hi ckness in the deposition region. _ Thuys, Jlower average density, and a

| ower average basi " véitgﬁl“tp‘é‘ﬁ‘- yirfire ferre %‘Eﬁaﬁi‘gﬁ‘ismnafoﬂgg%’é’ﬁ% ﬁ‘ééf&d”‘

relative to the hi ggﬁefr amarl f\gmpl:%ml tcyaemmhlmyghetgﬁwe% aeenlmaafs: wWeibght as

storage zone 58. Addi t.i onﬁyﬁ the ,particul ate, absorbent. polyneric
et

conposition is addBfY'8Y3 H&H st ream of fibers prior to their
deposition onto the preformto affect uniformdistribution of the polyneric

conposi tion throughout e d Q‘?&r r . EFiLgu
show a further al ternthlh\g/e g@%@%ﬁnfe QE?Q’LSQE ent tg}grek‘:}(‘)f %’ﬁz gpg@gjﬁtz
i nvendtion. An absoferfrigusatiiensi €aton beayef cany i degicedt i havg. ovEr t iexample.

absorbent nenmber 64gcapghiPir) vaval oh1ANE! 2OMMEDAR! oFOMBurdIAsSXHIPEE OfThe
simlar dual-1ayer absorbfent core is diScussed |in e&?er dgéia [ in
pOo!

J i e
above-r ef er enced USRRPeP2fenthe absorhept 3gquisition; Qeﬂahef’%‘{]’ﬁeb}he
reference. This abgewdradt skiapei sbfi othe ayesuRidg satiuper t @oqui cka y prefémet

and tenporarily ho P L Wi n anspQ uch Jd.i qul
wi cking fromthe p%’ﬁ?\%@gnﬁ\?ﬁiéﬁcgt&%? ?'#eg’tttr‘\é"r b arsfnémif"} héégggésgsf’bg*te
acquiigi tion | ayer efFsorbghtcacqubsstien naygr f&idcyildnbethoungd ashsshrapedt
acquisition |ayer 674 is to receive |iquids passing through the topsheet 38
and to transport such Iiquids to other areas of the absorbent acquisition

| ayer 674 and event ual [\he ¥rosbenthmenbenséid, ot thenprasent iawention: peed not be
absorbent acqui sititRé Jamesife/4sCeie RBsEBEntaiiquatitioh’ Beye?l 67handOLaENRC
- conposi tion. Thefa bsqrbent glc%gﬁl gl ti Ogea ln’a'{ie{" . 674{1 Erei%eifbl ﬁor}m gt S

essentially  of ‘?ﬁ/’d fi B tOP SErRycsu &pi iy substantia X/e%?,ﬁhé’

absorbent acqui sit largdraythan6 the ctop caunrtfacen sreacioffi the aabsorbent odcquiibet ion

polyneric conposi §iof- g74ThURs sHdWi in Figure 6, the absorbent member 642 is

' smaller than the absorbent acquisition layer 674 and has a top

surface area from about 0.25 to about 1.0 times that of the

absorbent acquisition layer 674. Most preferably, the top surface

area of the absorbent member 642 will be only from about 0.25 to

20 about 0.75, and most preferably from about 0.3 to about 0.5, times

that of the absorbent acquisition layer 674. In an alternative

embodiment, the absorbent acquisition layer 674 is smailer than

the absorbent member 642 and has a top surface area from about

0.25 to about 1.0 times, more preferably from about 0.3 to about

25 0.95 times, that of the absorbent member 642. In this alternative

| embodiment, the absorbent acquisition layer 642 preferably

comprises chemically stiffened cellulosic fibers.

The absorbent member 642 is preferably placed in a specific

positional relationship with respect to the backsheet 40 and/or

30 the absorbent acquisition Tlayer 574 in the diaper or other
absorbent article. More particularly, the absorbent member 642 is

positioned generally toward the front of the diaper so that the

polymeric composition is most effectively located to acquire and

hold discharged 1iquids from the absorbent acquisition layer 674.
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nt ain up to about 50%
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absor bent acquisition |ayer 674, for

by its weight of the polyneric corrp05| mgﬁull st preferred

enbodi ments, th sorbent acquisitio ai ns from 0YPCE/ESIR188b; py
its weight w@s1 f‘%@g%ol ynmeri ¢ conposi tion. Bis is the replacement sheet
Date: 14/5/97 64 In alternatively preferred enbodl ments, the absorbent

acqui sition layer 674 conprises chemcally stiffened cellulosic fibers

as previously di SCUSSﬁQ hf%h@ér% p3?¢t10i\'i‘ﬁ§)r3¥efthe ﬁ%&ﬁﬁ'tﬂeﬁbe* aaqqr cab /e IN
the unfolded confi tion

exanpl e. rectangd ,ne WPy Spﬁ‘bﬁaﬁﬁﬁg H‘Syﬁﬁ’é‘ﬁ#c g t%&ur@‘?’a\@gp’s‘h&ﬁ@ﬁ"”t’%e
shape of the absostient iactpundi forwartayerpabiicutay pefrtsealdng gheclalgth shape

O e resulLi e VARSI or Zikner, LBsorER! b8 MIELLIEN S Blorkle PLERETL

i nvention as showh i the a SNt acqui srton |
houBgl ass- shaped. t"Eh@rab@ttr buwenhmberthmabmrbema EEMntﬁﬂn\?enwobﬁmew

not be the sane s the a | n 6
fact, have a top teare‘ g?e tgr égp ﬁﬁ@lest gu ')so'?atrﬁ?ga S?}fgénrg Zé?ﬂggtf&pgeay t han

the top surface afda ¥Eht ﬁbafabéb)r béht‘%?éﬁu@?ﬁ of5% Bferther4otahspehidrnis n

Figure 6, the absaf smuaﬁnherth64aa§o$b&rtahbmrt 84D sh@o@ias Wi GBRAL the front
acqw sition Iayer 4 an has a '[Ogl}}%E f’ace ar ea rom about t
|

bo
1.0 times that of “f°héhHl9§oPWetﬂt"“aE 13087 97 et h8’743b5f965?“’pr3§?b9 szI #7C t he
top:isurface area () abeleaalsostant S6%ndfethé€4tdtal | polymenid Yompodit ddroun @he5

t bout 0. 75,

019 ?hguabsor ben?n%%:ggl ésnltf{n%; %Ir agéa%/ %;ﬁd&@%ﬁ%ghg t1%leefr° '?lov ]foﬁ%rtd%reonnqs t;'{]
absor bent acqui si ma@nr|cuyethea'nbmrbsnhlarérclteharﬁqmepmfsmbiermttheenbsrrbemz
and has a top surfiqerageaitr 1%'?9&541 Q'e?astlw ?tpodﬁe S?&s% S3'8 g@é}%r the

preferably fromabout 0.3 to a

642. In this al t eRbsarbent éﬁﬁ‘b’bﬁiﬁfﬁ?ﬂ }'ayefh@ éH§6rHLiﬁt 3ta&%ﬂ§tsﬂ9¢‘t§n 907‘a9fer
642 spreferably Ct)morﬂows ;fohgﬁnaﬁad Icomﬁasiftﬁ&neﬂ: Cﬂiel \@besttent | Reriter 82 is

absor bent nenber Pound pthe ?5'3:?1! yth' i¥ s'por%lg ndf a% least about 60% of
the total polymeric composition is found in the front half portion
of the diaper or other absorbent article. (For purposes of the
present invention, “portions® of the diaper or other absorbent
20 article can be defined by reference to the top surface area of the
unfolded diaper 20 or absorbent articie found in front of a given
point on the line which defines the length of the diaper 20 or
absorbent article.) |

The absorbent member 642 of the dual-layer absorbent core can

25 be of any desired shape consistent with comfortable fit including,
for example, circular, rectangular, trapezoidal, oblong,
hourglass-shaped, dog-bone-shaped, or oval. If desired, the

absorbent member 642 can be wrapped in a high wet strength

envelope web such as tissue paper or a synthetic fine pore (e.g.,

30 " nonwoven). material to minimize the potential for particles of the
polymeric composition to migrate out of the absorbent member 642.

Another objective of such overwrapping is ‘to desirably increase

the in-use integrity of the dual-layer absorbent core. Such a web

can, in fact, be glued to the absorbent member 642. Suitable

35 means for carrying out this gluing operation include the glue
spraying procedure described in U.S. Patent 4,573,986 issued to



positional relationship with respect tTdisShgst d0 and/ or the

absorbent acquisition |ayer 574 in the H _ r absorbent article.

Mor e p.artic‘ybgrlh)g“g he absorbent nenber oned genPCEAUSP1{0IBRY d
o)

the front the diaper so that the polymeric conposition is nost
effectively located to acquire and hold di_schaéged liquids fromthe
absorbent acquisition |ayer 674. This is the replacenent sheet 65

Dat e: 14/ 5/ 97 The forward positioning of the absorbent nenber 642 can be

defined by specifyi p e t ot Al megic oSkt L,on | Is
found forward of pgr?ﬁle{cdt]?arg%i n%t.gﬁ)%rl’ong@t h%q-:céng h c}?g hei'hinggerpwg#ﬁ%t ng
absorbent article. inTontporated hecoindbnseterenset he present invention, the
absorbent nenber 642 is positioned relative to the backsheet and/or the

absorbent acquisition |layer 674 such that (1) at |east _about_75% of the
total polyneric conposi¥i Brefienred emiodigents, afethour Wybigwres by theahsariertne
front two-thirds paehben 682 bhetid ajpet-layeot dtnorbdocbentwialt bel eblongd (12)
at | east about 55%0of the,total. pol | ositi in

menbar 642 1 5 f ound SRECTRIY (e TePeR PhatdioBBEE ' BFThnkC abRReE JeRBRY, o2
absorbent Article. averwrapped aridibl spraygdued ddsbeetwiiitbecempddsed s positi oned
relative to the backsheet 38 and/or the absorbent acquisition |ayer 674

such that at |east about 90% of the total polymeric conposition in the
absorbent nenber 642 | Figemd ishowna fstdht funshenialdernadive embedimeat 9fcant

about 60% of the t ofyabriRAlY¥BFé CoaiiFRONG! |dBotFontoWREbr 428 Jff ANe NAbient
portion of the diaper or. ot heji, absorbent” article. (hggragurposes f
S

present invention, 'W¥8RticBns" 1o abweraent,crember B4, béﬁi""’“&rtfl?%l ép%&n
be defd ned by refer@nge, tthet hebsoeberturdenber ag&éd 0 hdte synmetied] dabper AQ
def i nes. the I engt h BAnEiSgidhoerPlivel IncdliRifsthe 3RutstTrand Bakts Kigne
menber 642 of the dwdlied afetheagormegiansc86® andrBéfcand theybagksseatdos B4Beare
o oo " ComE e i, L ISR Jde sop 38D Roneg S e lcontep
or oval . | f dediegéen 864y virtue of the method by which the “absorbent member
15 842 is formed. The ear regions 860 and 862 and the back section

i 848 are preferably formed with a lesser basis weight than the

storage zone 858 of the central region 864 because the extra

material would, in this embodiment, provide no significant

incremental benefits in leakage protection such that the cost of

20 such absorbent member 842 is lowered. The absorbent member 842 is
calendered to a uniform thickness; the storage zone 858 of the

central region 864, therefore, having a greater average density

than the back section 848 and the ear regions 860 and 862. (It

should be understood that all or portions of the back section 848

25 : and the ear regions 860 and 862 may alternatively be calendered to

a lesser thickness than the central region 864 such that they have

about an equal or a greater average density than the storage zone

858.) Further, as shown in Figure 8, the back section 848

preferably contains ears, although it need not contain such ears.

30 The acquisition zone 856 of the absorbent member 842 has a
funnel shape. The funnel shape is defined by a generally
triangular portion 884 in combination with a stem or recta'ngular
portion 886. The triangular portion 884 is especially effective
in absorbing liquids discharged by a male wearer, while the stem
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absorbent nember 642 can be w apped |himl rength envel ope web

such as tissue paper or a synthetic f nonwoven). material to

mnimze t *)‘ %%@&I al for particles o0 E! po yrrerl C conp05|ﬂ(+'fdﬂs?b'ms91
mgrate out o absor bent nenber 642. Another objective of such
overw apping is to desirably increase the i n-&fse integrity of the

dual -1 ayer absorbent core. Such a web can, in fact, be glued to the

- absorbent nenber 64 rvi ng out thjis qlui .
operation includeP? °§Iéﬂ§t I3y %ﬁfmg‘n"ﬁr %Er cﬁﬁr&m#ﬁsgﬁrﬁéd i lﬂg er Bgt EgRist
4,573,986 issued tbosureTdf the sstiencpardpbra@8ieot théeaenu Dittd on Gonkl 8tét dbraingand
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reference. In pre as 'S ure e abs
menber 642 of thewildtdl,- prgferablysat bleenst cabout /8| mré: fort dhe. fitmauemeteniall| y

prefyer red enbodi MpRlfurafty %L@mrahﬁorwtsh #7104 e qHBT M ADRSGE Y54 thay

spray gl ued tissue | oyed. |gure hows a still further

al ternative enbodia?r%tva@#' &FF%'S%’EH Bénthe obipec & reaneng coHegphatad. nivahesg42

of the present inypetdrably DAty aP3PTdNG01 ar RBEPETonSESS fop Amahe WoaRér.i C shape
(i.e., the absorbent nmenber 842 is not symmetrical about its transverse

centerline). In addition, the density and basis wei ght values of the ear
regi ons 860 and 862 arfdgmhze packowechi darthd aalgedndtfiee crembbd twent hefsttheage

zone 858 posi {i ongdy it NG, aaptaral of cghoh Sffe Dipidube Rbek Nalidangl Ry

whi ch t he absorbe or ne e ear reglons and
t he i0ack section ahsurémeet pmeﬁlfw‘atﬁ@ feompets ingt R étlr'étsfeledba@ts'lm-ghfﬂteiﬁan

the storage zone #ag.qh !y ﬁeﬂ‘f{}%e rmlf%bﬁ%tmfawﬁ rpbeuemgasdmaaprﬂhfal

woul d, in this enbodi ment, provide no SI% ficant increnental _benefits in
I eakage prot ect i oROLYRER 1€ h&PmRog At 1985 0 fothe y EResast o B¥eRt 1RB nbh e heg4abspEbent
| owered. The absombstdr WaebekusB43mprsises £nshirage tzone smfmemgﬁutean@s&het he

T o e 8o AR LI TR had P AR A B e IR S
(1t 15 layer). The storage zone 958 is preferably positioned only in the
| front section 850 of the absorbent member 942 such that the back
section 48 does not comprise a storage zone 958 (i.e., the back
section 48 does not comprise a mixture of fibrous material and the
polymeric composition). This configuration both saves on material
20 costs and provides a leakage benefit at the end of the absorbent
’ member 942. In addition, both the storage zone 958 and the
acqu‘isition zone 956 do not comprise the entire thickness of the
absorbent member 942, but extend only through a fraction
{preferably between about 25% and about 95%, more preferably
25 between about 75% and about 95%) of the total thickness of the
absorbent member 942. Thus, the dusting layer 902 is preferably
relatively thinner in thickness than the acgquisition zone 956 and
the storage zone 958 of the absorbent member 942 and is formed
from at least the portion of the thickness of the absorbent member
10 942 not comprising the acquisition zone 956 and the storage zone
958; more preferably, the dusting layer 902 also being formed from
the back section 48 of the absorbent member 942. In the
embodiment illustrated, both the acguisition 2one 956 and the
dusting layer 802 preferably consist essentially of hydrophilic
15 fiber material that has limited quantities (from about 0% to about
2%) of the polymeric composition dispersed therein. Further, the



ear regions 860 and 862 a?y be calendered to a | esser
thi ckness oagy/idxgscentr F

uch that they have ab@qr/e$91£eassl or
a greater average densrty lage zone 858.) Further, as shown
in Figure 8 the back sectlon 848 prefer |y contains ears, although
It need not contain such ears. The ach|S|t|on zone 856 of the absorbent

menber 842 has a funnel he e defi

general I'y triangul®f" b%’rtt’PBng‘g'& E E%qrbtfl‘ﬁagf'?)th ? i { Y aoémgf)gr q'ﬁéét gﬁgﬁ'ﬁar
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femal e wearer. | n2opgesunroundisgsthecissenage zamet 9B .st em portion 884 of the

acqui sition zone 856 duri ng manuf acture or use, the stemportion 884 should

have a m ni num wi dt h rabl | east abo 3/8 inch for. the fibrous.
mate?ial preferably us@ﬂ’-‘/h WH‘ Q%H%"Qﬁ’ é’"éeq{hesP‘Eq“dﬁ’E‘BﬁeZ%ijgﬁay

al so vary accor di,g17 obé rumme aeﬁuwear 7t oC Ok elﬁpbﬁﬁead mémben $42 whareertaa}y

only a triangul ar ti.on arrale weal re 9 shows rt
alternative enbodi'ﬁgit be et'ﬁé p aé‘r??"ﬁf\?en‘tnl %n‘T‘ﬁ %?'&aﬁet ﬁ'@'c’)%rbggar bg’ht E’ior e
may conprise absordapnilargnbgradient cobgtween ndhe sstataghi ezbnent BS& aindf i blew

material and a m )%tcgﬁ?sﬂ'fwg R gfé%'ibﬁd t@ﬁﬂ- F?g{é LES o Qonloc%d JXE &’ﬂ'e}ﬁ”ﬁﬂ ¢

conposition of the present 1nven ent
conpid ses a storad¥ayphe 948 thredughindedaygr 9A2 ‘!flﬁ"l?léipﬂ ithes}iquidy will be

dusting layer 902 r(aaeaw Sdr%hgrmbstsy twt:kﬁrg Ifaoherr)he POtS0Or AL iEPN@n3S | S
preferably positio eg g 1 he frontgége% 850a0tf tg bscfjr ﬁent rregper
942 such that the R s% heP8 388S 16t %3\% sB3G S0 5@% Shidgdgy
(i.e., the back se30Ri aherS tﬂeesamdﬂagormffmnae nbetweere thfe Hustriegs) mre_sm
costs and provi ded™ a8 rsEe, sbikeasE Vi) B Eahe the” TR BE LB IR brARiFEI L&
942.15 In additiorintobdhtr starageozange 9%8neTh@ss argreaber area of capillary
gradients exists between the storage zone 958 and other portions
of the absorbent member 942 such that the storage zone 958 and,
more particularly, the particles 900 of the polymeric composition
are more efficiently used. - Thus, while the acquisition zone 956
20 and the dusting layer 902 may have different' characteristics and
con§tructians such as being made of different materials, having
different densities, or having particles of the polymeric
composition dispersed in either, it s preferred that the
acquisition zone 956 and the dusting layer 902 consist of the same
25 material, have the same density, and be essentially devoid of
particles of the polymeric composition so that the liquids may
rapidly wick into and through the absorbent member 942.

shoul d be under st ood thé?ﬂi i on of the back section 848 and t he
a

The absorbent member 942 of this alternative embodiment is

_ preferably manufactured by the methods and apparatus disclosed in

30 u.s. Patent 4,888,231, entitled "Absorbent Cores Having a Dusting
Layer" which issued to John J. Angstadt on December 19, 1989;

which patent is incorporated herein by reference. Thus, the

absorbent member 942 is preferably made by airlaying a layer of

only fibrous material onto a profiled absorbent member-preform to

35 form what will be the dusting layer 902 and the acquisition zone



menber 942, but extend on action (preferably betvveen about
25% and aiwpi91/1556% nor tvveen about 75% and JRfST/USILHN8Yy
the total thickness of th nber . Thus, the dusting |ayer
902 is preferably relatively thinner in thlckness than the acquisition zone
956 and the storage zone 958 of the absorbent nenber 942 and is formed from

at least the portigsg. OfThTethéﬂigékmSQw ishehabaorRadt overnbhé dUsZingtlayer
conprising the ac st.ora

d
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48 of the absorbent rrenber 942. In the enbodi nent i I | ustrated, both

the acquisition zone 9 d S 9 pref.er S
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about 0%to about @Gépdmentthef ptdmymﬂent cimvgotiani am wsbet:hseabscrréneet rmember

Further, the J‘ ?Eré gpl@% S@ﬁ?éen% topsheet lDd@aTaﬁd al‘ﬂa/aél(sgﬁe*

acqul sition zone 9 ustin ver are made of

materials and have Qoﬁet%afﬁﬁmdé'ﬁsﬂﬁp ebﬁkﬂ@"v\k‘?@ht e it?f’é’ﬂ'b?me "!SHE@? §aht

-nenber 942 has, i rhse €FabldN pb4e L fdnled 2GULA SithaONtRONGusTIhg OUBRGeNg gdDE s
storage zone 958

956 w1 1 be. qui ckl Bt iNeReddan et e R RR oBe 00452 EndPe aRaprastT |
Bgt aieteger t L;an:gg;:ﬁaﬂer rﬂ&emiag5'émmtage azsogereﬁtb_eﬁ?'re? ldeswmdped! arAl thgn@dme:lt r
i nt etPace, or wicke SFVZ%SI It'heq gtoﬁgg zénl% I9§§%§)ﬁe§1& g{ M’zz?% %@8391&?

avit
wher eupon t he | i quadiacent |th9ebac¢<ab¢ﬁ| }Oqgéﬁsb@r& &he tﬂﬂswf@kﬂ Ayen rod aels as

point of initial conRgh aﬁsttH?SuﬁFdWh@duﬁkmo%oﬂﬁ &GOtk NeYordgé t Sol gbhe
dusting | ayer 902 where the Q‘\Rﬁ 3,; |fferencS betweenthegstln |2 er
902 and the storag¥tBor®® 983 ‘ANET %:Ede tHarage o Jianes o SHE 1350 Eﬁrtsé

the storage zone 98&cribélian thegherdiabefdreareferenddd Um.yPtendi §1673, QGLSt s
bet ween the storage zone 958 and ot her portions of the absorbent menber 942

such that the storage zone 958 and, nore particularly, the particles 900 of
the pel ymeric conpositFigure 11 shows a further alternative embodiment of the

present invention wherein the shape of the acquisition zone 1156
{shown by the dotted lines) is "fox-shaped.” (So called because
it resembles the front profile of a fox’s head.) As previously
discussed, a triangular acquisition zone has been found to be

20 especially effective for male wearérs. However, such an
acqﬁisition zone does not perform as well for female wearers. It
has been found that an optimized shaped for an acquisition zone
for females is the fox-shape shown in Figure 11. The fox-shape
increases the perimeter of the interface between the acquisition

25 _zone 1156 and the storage zome 1158. In addition, the fox-shape
is positioned farther from the front end of the absorbent member
1142 than the triangular acquisition zone utilized for males so as
to be placed nearest the - point of “discharge because of the
anatomical difference between males and females. Thus, the

30 fox-shaped acquisition zone 1156 enhances fluid distribution for
female wearers.

acqui sition zone 956 do mtSh&QgBrgEneR[‘EE Jentire thi ckness of the absorbent

Yet another alternative to the embodiments of the above
absorbent members comprises warying the pore size of the fibers
without necessarily varying the density of the fibers to form an



ﬁlge acqui sition zone 956 and the

are nore efficiently used.,‘S TthIS, thitéte t
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particles of the polyneri QL] di spejgsed in either, it s

preferred that the acquisition zone 956 and the dusting | ayer 902 consi st
of the sanme material, have the sanme density, and be essentially devoid of
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Vi n a stin aver | O, B a (6} r
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absérbent nenber 8esity sotfwodblfjuffadEitieysaiforaphegsef iwagdr f tiersniiy the
[1brous material Qfragl Aidl! | Afhs2BaPrRe Hond™iRelse 1Rk ORdPahdod NTFIhAS 44 1]

be the dusting |ayer 27and t acqui sitiron zone 1S
repl acement sheet S8l ler pore sizgithan thessoftapodsBuffimateriplageAy dgsuldse? i s

then airlaid over chghg 14ty Q9fferfice M1 t4t81abpOOBE N nedENARn | EheCatsprdef ed
to a unlformthlckness. th‘ﬁ'tre 10 ShPW? a &ers ecttve I ew of .an
alternative di apet"&nbUERHET SVeR ndf pFRR RN Y eRt i B3FN FO0Ri AR £he same.
absqpbent menber JHEs,o0ffofiguample, s sbsozbent memberenam Yeopbtaiaed 1008 widga”
backsheet 1004 to_f | i . 0Qinal 942
Is preferably posiat ‘F’%ﬁ%ﬁﬁﬁ@ﬁﬁ%%@?ﬁ%ﬁ g%er Bg@%g&é@g%#ﬁgﬁ%ﬁﬂe

adj acent the back$heeicqudpition zonet andeaapsedoméndtetenbindwoad Flwfff puiet iton
as hereinbefore dgggfrebesk sfbidpugdheiot preferred, the storage zone 958 may

alternatively be positioned adjacent the backsheet 1004 so that the dusting
| ayer 902 acts as a fluid distribution/acquisition |ayer -and the storage

zone 958 acts ﬁs a |Omru$d,UitdeSdﬁbéﬁe¢?d ageapplied o6 & Weasdr byt pécitioning
Ceserbed e RS SR Snbl SRS e e e e O el b B o
shape of the acquithetiepaimdercof 1the diaper 20 between the wearer’s legs so that
the front waistband region 22 is positioned across the front of
the wearer. The tape-tab fasteners 46 are then secured preferably
to outwardly facing areas of the diaper 20.

20 Because the particulate, absorbent, polymeric compositions,
~and thus the absorbent members, of the present invention have a
high absorbent capacity for menstrual fluids as well as for urine,
such structures, even though defined in terms of capacity for
Synthetic Urine, are also quite suitable for use in sanitary
25 napkins.

Figure 17 shows an alternative embodiment of the present
invention wherein the disposable absorbent article is a sanitary
napkin 1720 designed to receive and contain vaginal discharges
such ‘as menses. Disposable sanitary napkins are designed to be

30 ~ held adjacent to the human body through the agency of a garment,
such as an undergarment or a panty or by a specially designed
belt. Examples of the kinds of sanitary napkins to which the
present invention is very readily adapted are shown in U.S. Patent

4,687,478 entitled "Shaped Sanitary Napkin With Flaps" which
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fluff pulp to define the storage zone. In use, the diaper 20 is applied to
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15 igure 17 is a plan view of a sanitary napkin 1720 embodying

the present invention prior to it being placed in the undergarment
of the wearer. As can be shown in Figure 17, a preferred sanitary
napkin construction comprises a liquid pervious topsheet 1726, an
absorbent core 1728, a liquid impervious backsheet 1730, and a

20 _ fastening system 1724 for securing the sanitary napkin 1720 to the
undergarment of the wearer. While the topsheet 1726, the
absorbent core 1728, and the backsheet 1730 may be assembled in a
variety of well-known configurations, a preferred sanitary napkin
configuration 1is shown and described generally in the

25 above-referenced U.S. Patent 4,687,478, wherein the sanitary
napkin 1720 additionally has flaps 1732 and 1732’.

Figure 17 shows a preferred embodiment of the sanitary napkin

" 1720 in which the topsheet 1726 and the backsheet 1730 are

co-extensive and have length and width dimensions generally larger

30 than those of the absorbent core 1728 to form the flaps 1732 and
1732°. The topsheet 1726 is Jjoined with and superposed. on the

backsheet 1730 to form the periphery of the sanitary napkin 1720.

The sanitary napkin 1720 has an inside surface 1734 and an outside

surface 1736. 1In general, the outside surface 1736 extends from

35 one end edge 1738 to the other end edge 1738 and from one

REETXU )



t he back wai stband region 24 under the wearer's back, and drawi ng the
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conpositions, and thus the absorbent nenbers f the present invention have
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entitled Shaped SaypiealyyNfpkued Byt mhFltaqnsheM|ms Thi geniesal hethe inside
repl acenent sheet

August 18, 1987, 6L§f3$at73%t1%§5 é’éjg%egtﬁof ?§%&q anr ﬁq‘e%hﬁa %@qe—r\,ént}}lﬁ#l o

i ssued to Kees J. Nah and which isnforvabe greaterigaot 1nucsmcpanstht the; wegners78

entitded "PantilingenehsMaithiy q,talpgfh @ywss whyech i ssued to Arthur B.
Anderson and Sherry L. Brandt on July 21. 1987; and U.S. Patent 4, 690, 680

entitled "Adhesive Attachnent Means for Absorbent Articles" which issued to
Maureen L. Higgins on ﬁertherrbearfei:redt%sodﬁmh of thesaanpiirgnhapkine 1020 eisn

[ ted b . esll b t. h | ow ng.
descr | ot ton t hat | (HEvbart; Eiptee! 1y SEhEERFE iy 1 aTEEeR oot AmBRL S AN he
absor bent nenbers atéadmeb&dmmbem h742ayob¢1oseﬁj ons thaeowtissde samfaceorl@3efof
such sanitary ”apkﬂh'gssan@ir%}hﬁaepgﬁneﬁﬂbar}qd {méiseb?xh’é}d%ﬁioﬂg\&yeas is

present invention I's not eci ﬁ/ J)
15 known in the art releasab‘iy attached to the adhesive of the

attachment member 1742.

Since a preferred embodiment of the sanitary napkin 1720 of
the present invention comprises flaps 1732 and 1732°, a flap
attachment member 1746 is also provided on one or both of the

20 flaps 1732 and 1732' to maintain the flaps 1732 and 1732’ in
position after the flaps 1732 and 1732’ have been wrapped around
the edge of the crotch portion of the undergarment.' A release
liner (not shown} is also positioned over each of the flap
attachment members 1746 to protect the adhesive until the sanitary
napkin 1720 is used, the release liner being removed and the flap
being wrapped around the edge of the crotch portion of the
undergarment.

to
w

The topsheet 1726 may comprise any of the topsheet materials
discussed with respect to diapers. In a preferred embodiment, the
30 topsheet 1726 preferably comprises a formed thermoplastic film
such as is described in U.S. Patent 4,342,314 entitled "Resilient
Plastic Web Exhibiting Fiber-lLike Properties" which issued to
Clifford J. Radel and Hugh A. Thompson on August 3, 1982; and U.S.
Patent 4,463,045 entitled "Macroscopically Expanded



structure or configuration. Figure 17 is a plan view of a sanitary napkin

1720 enbodyi ng the presgRkyd tign . prior to it being placed in th

under gar me¥d o@f15868 wear ghé? i Hecn E°§"hovm in Figure 17, a W@%Z‘B”l
sani tary napkin construcﬁuyd Hﬁﬂ" a liquid pervious topsheet 1726, an -
absorbent core 1728, a I us backgheet 1730, and a fastening
system 1724 for securing the sanitary napkin 1720 to the undergarnent of
the wearer. Wiile the topsheet 1726, the absorbent core 1728, and
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4,687,478, wher ei Midhbtasani Amr.y Wiblbiemnl 1 Ma01 arddi 8t.Qnadd Wihbiaaf Rauell2e and
1732' . Figure 17 o] ef d embodi f e. i n e 1720
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| endt h and wi dt h céfieems¢eons generally larger than those of the absorbent
core 1728 to formthe flaps 1732 and 1732'. The topsheet 1726 is joi ned

wi th and superposed on the backsheet _ 1730 to formthe peri’phery of the
sani tary napkin 1720. Thte bagkshegty J{aBkiPRYL7S0mATd8e adny n9fde ther thacksheps

and an outside supita¢falls’3@iscusBedCRGER! rekpectoutsi deacest acand 7Hacratierds
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8 10 the aother en 17 and from one This is
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ot her | ongitudi nal edge 1740 and is the surface farthest fromthe wearer '
during use of the sanifar [4N 0 S j.aned ' ' he
under garment of the V\g{ééeér/bsra\?\ﬁé‘nt aC%%éck?r?geits fggﬁﬁggghsbteegwgﬁ ﬁ‘?pﬁggﬁe)?rt
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surface coextensi ¥WSOFPEME . RATARArc FOmResitiens ofstheaprespat cinvedtion- t ke an

greater part in ceYtenfihtivel Bmbotimbyalof tN &iant baryS ASIKIAT V723D khe abidfbent
worn.. | core 728 comprises a laminate {a layered absorbent member) as
15 described herein.

In use, the sanitary napkin 1720 is secured on the inside of
the crotch portion of an undergarment with the pressure-sensitive
adhesive fastener side of the sanitary napkin 1720 toward the
crotch portion of the undergarment. Thus, the undergarment serves

20 as the landing member for the fastening system 1724. The release
Tiner is removed from the attachment member 1742 and the sanitary
napkin 1720 is secured in position by pressing the exposed
pressure-sensitive adhesive fastener 1742 firmly against the
crotch material of the undergarment.

25
SYNTHETIC URINE

The specific synthetic urine used in the test methods of the

present invention is referred to herein as "Synthetic Urine". The

Synthetic Urine 1is commonly known as Jayco SynUrine and is

available from Jayco Pharmaceuticals Company of Camp Hill,

30 Pennsylvania. The formula for the Synthetic Urine is: 2.0 g/1 of
KCl; 2.0 g/1 of NapSO4; 0.85 g/1 of (NHg)H2POs; 0.15 g/}



17, the fastening system Gn” attachnment menber 1742

posi t i onedy@v1rivsed Ut Si d of the sanitary napki RN NP,
rel ease liner (not shovvn) n the grt rel easably attached to the
adhesive of the attachnent rrenber 1742. Si nc a preferred enbodi nent of the
sanitary napkin 1720 of the present invention conprises flaps 1732 and
1732', a flap att e, r ady/ l.s o or t t he
flaps 1732 and 17 fi?ﬁ‘ﬁo .ﬂ?g. ﬂ'htﬁog ﬁca]% %‘pg gsn%?g?%meﬁzepog?ﬁ%n?g?ter
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portion of the ungenaarrige of\6lelteases.l i ner (not shown) is also positioned
over each of the flap attachnment nmenbers 1746 to protect the adhesive until

the sanitary napkin 1720 is used, the release |liner being renoved and the
flap being wapped around the edge of the crotch portion of the

undergarment. The topsheet 1726 may corrg.rngng;@rqsof the topsheet materials

di scussed with respect to diapers. enbodi ment, the topsheet
1726 preferably conprises a formed thernmoplastic filmsuch as is described

in US. Patent 4,342, 31 %I e %gg&l 4 %%;%astic Web  Exhi biting

Fi beT - Li ke Properﬁf e§ Fr 1R drd®Sy Lk ord J. Radel and Hugh A.
Thonpson on August 3, 1982; and U.S. Patent 4,463, 045 entitled -
"Macroscopi cal |y InEXpasKdeth tesIhIr%pf»@sehbaweplsaﬁﬂrsentofsft«het p@ﬁ}nﬁéﬂg3

Three-Di nensional Plastic QsSS Suy f
and C ot h- Li ke TaE?’Pq"é’%}ﬂWeéglW%?%MEFEEWNg ?%reﬂlf’i}%cﬁ'as SWC’EM V&FI i am
. Miullane, Jr., afdtMW |iimheR ar@uqgirbdaded. onTheul spe8ificlaRd; chbserh fpat ghes

are i ncor por at ed t%' ﬂeﬁbé’mfgé"{ S06s J#‘?{Ecﬁ‘%ﬁ&‘t?% é%@y(acmaaﬁaefgey

of the backsheet res ec
backheet preferabhgﬂedortprnabm £5ponienong | éheStfahdmd #20 s1eve) Thus, the

samples to be tested herein are designated a 20/50 cut. In order
to obtain the riffled and sieved 20/50 cut, a sample or plurality
of particles is riffled and then sieved through a set number of
screens of diminishing screen opening size.

In the preferred enbodl tée anltary napkin 1720 as shown in Figure .

15 40 grams of a representative bulk sample of the po]ymerié
composition is riffled into eight approximately equal fractions.
The sample is riffled, following the manufacturer’s instructions,
with. a Rotary Microriffler Model RR-4 obtainable from the
Quantachrome Co. of Syosset, NY. One of these fractions is then
20 transferred onto a sieve stack: the stack containing, from the
top, a standard #20 sieve (850 microns), a standard #50 sieve (300
microns), and a sieve pan. The riffled fraction 1is sieved,
following the manufacturer’s instructions, with a Vibratory 3-Inch
Sieve Shaker Model S§S-5. The Sieve Shaker and the standard #20
25 sieve {300 micrometers). the standard #50 sieve (850 microns), and
the sieve pan are obtainable from Gilson Company, Inc. of
Worthington, OH. The riffied fraction is shaken for 3 minutes at
approximately 2100 vibrations per minute ("6" on the instrument
dial) to obtain a sample in the particle size range of 300 to 850
30 microns, that is, a sample consisting of particles which passes
through a 20 mesh sieve (#20 sieve) and are retained on a 50 mesh
sieve (#50 sieve), hereinafter referred to as a 20/50 cut sample.



The absorbent core 1728 is positioned between the topsheet 1726 and the
backsheet 1730 and may CmmhéeSBasz&Mx blatche absorbent nenbers of the Bresent

i nventi on go 9715388y the bsor bent, polyneric cdfd 18131 o1
e enbodi ment of the sani tary napki n
alampgqte (a | ayered absorbent

the present invention.
1726, the absorbent core

‘menber) as descri bed here|n I n use, the sanitary napkin 1720 is secured on
the inside of the crotch portion of an undergarnment with the

pressure-sensitiveg.adhgwel Yind &83tener side of the sanitary napkin 1720
toward the crotch portion of the undergarnent. "Thus, the undergarnent
serves as the | anding nenber for the fastening system 1724. The rel ease
liner is renmoved fromA h20/80t aehnsanpleenbethel 2ol ymerd ct icempsiik iy yisnapheed

1720 is secured jdip 3 RSt LuBE Pkpeﬁﬁgsédwntt&es%%?@ Urine is 3dded to

pressure-sensitive adhesive fast agal nst th e crot
material of the uridér §amhent anG\Vipetime EN”NEe¢h@rs§§é| Famplay ke haltsord ythene

usedsi n the test ”%ﬁn'ﬁﬁéﬁcoi)rﬁﬁ@ P4 efeRliréd1VeThe ORates dfefmt@du;tmbeael theas
Synt hetic Ui ne"

het) c Ur ne | commnly own ,Jay c nUri ne
and is available f?%‘ﬁ??]af[}éﬁ%ﬁnﬁ Ling Céhi)anﬁgﬁf 5'@3 9—||"Ia easures
P;alnnsy:c va[n a. ] The fmer wé:&lg‘éor?tdne:fsyf}’ltxtwtumaw iofe al 20/50 Qugy/ kamzﬂeKGi a &0
g 0] err]; 0.85 rr 1 T
repl acenent sheet Sﬂgf"ep [prrag\ T“a@gl@“ ﬁe %re?é CF] of Eé&%G{% gﬁ %lf“t“ rgr]
Al of the chem catandationst rAsadbet get ambss kpangs uﬂwatrﬁetrswh’ehélum Wnibhe i s
in thg range of 6.{QHk0 fhet ge}TE’%-EdWW fher aﬁsffll*tﬂg p@gﬁeﬁ@\’do%cﬁftmns

Sanples In order to teést resent at es of
conpositions in thesPeekd §J’dlé"s@|e| B‘écﬂﬂe%‘?%&?ger’t 5?)9&’9?%%9'%%& Ft whichphthe

sanpl es are producgdmeabilRgy Sk ctnkel get:uscedch@ﬁen ftae S 1§RPLSF RAECiAterFord
sanpl e of fr-om about] 3;(>)ag~t[:ncfersons 1(ha st.andatrh(g speed at which the fluid can
penetrate and move through the bed is less than the speed at which

15 the fluid can be diffused into the partictes. For polymeric
.compositions with minimal gel blocking properties, this method

will yield results virtually unaffected by bed properties.

The following procedure is conducted under standard
laboratory conditions at 23°C (73°F) and 50% relative humidity.
20 Using a standard three decimal place balance, 0.358 grams plus or
minus 0.001 grams of a 20/50 cut sample of the polymeric
composition is weighed out and placed in the bottom of a standard
16 mm diameter test tube as obtainable from Fisher Scientific Co.
of Pittsburgh, PA. 10.0 mi of Synthetic Urine is added to the
25 vertically supported test tube, while at the same time activating
a stopwatch. The stopwatch is stopped at the moment when the
rising gel mass of the swelling polymeric composition reaches the
bottom of the meniscus of the Synthetic Urine in the test tube.
The swelling rate (sr) of the polymeric composition is calculated
30 as follows: sr = (the amount of Synthetic Urine per gram of
polymeric composition added to the sample, in this case the value
is 2B) divided by (time elapsed in seconds). The Swelling Rate
value for use herein 1is the average swelling rate of three
samples.



.si-eve) to about 850 mcrons (a standard #20 sieve). Thus, the sanples to be

tested herein are deSIQHHﬁsESHeeaHQs(HeéQz l4ked In order to obtain the riffled
and si eved wWO/91915368 , ity of particles is rPOCIVES914¢1891
t hen sieved through a set Ngm ens of di m nishing screen opening
size. 40 grans of a repre sanpl géof the polymeric conposition

is riffled into eight approximately equal fractions. The sanple is riffled,
following the manufacturer's instructions, with a Rotary Mcroriffler
Model RR-4 obtainabl dt fshowld t b2 miedt at@ntortbeo(Swermsy&gtet of Npolmesiof

these fractions 'Scbnﬁﬁﬁﬁfcﬁ@%?rOﬁquQt‘FbaauﬁgbseVﬁm%t?nfs"t 2BRC184BREs) can be

containing, fromthe top, a.standard # si eve (850 crons), a Standard

#50 si eve (300 mi cF‘S?Ps’f“medar?d "&”Y@Fe%e apeypt o Tﬁ@thﬁ‘fcf Iuééi"efardéégl@nth?s
sieved, follow ng ehesoTedULl aQmpTer ' For naksmpauo'as S18K't w1 Viky aRdtiey mdy| Beh

Si eve Shaker Model 1 e.standard #20 S|e (300
m crdneters). the §PS§%§§FEJ]2’§035¥H\% ?& g mt)"egkfn rife 9 ég% 9B
obt ai nabl e from G lssmpieConpany, |nc. of W)rt hi ngton, OH. The ri ffI ed
fraction is shaken for 3 mnutes at approxi mately 2100 vi brations per

mnute ("6" on the instrunent dlaIE to obtain a sanple in the particle size
range of 300 to 858-m L $3¥Wrgsanpl e consisting of particles
whi ch passes through a 20 nesh sieve (#20 sieve) and are retained on a 50 -
mesh sieve (#50 S|eve)lA gﬁ génafter referre to as a 20/50 cut sanp

e

This is the repl acemen Samptp f S\AENM'"HQ‘WW?’?GPBO’EUF*“"“
sanpl e of the pol yrrtd caceparalt igeh espapkbsredpredbora dppatafushe.asa dél@e&IbﬁdzC

fhe ol e To absoB A1 & AN & EPTABEE HEhc, BHC e TR, Gl 6"
upt ake of the sarrplleucaateﬂhénesttfm‘csmxeritng bat dhe Theolder| gehgmasst eof the

measur es the aver aggmit ‘?solfleicslupédj @%(ea;gg%en | af:ﬁ&hc'f% t;?geﬁm:@n\;é}tg? 2Bto

gram per gram |l oading in presen gel i ng conditions.
As the gel mass expbhd¥lu Wﬂé"?fh resgureuid in the

A side view of the apparatus used to measure gel expansion
15 ' pressure of the polymeric compositions of the present invention is
shown in Figure 18. The apparatus generally comprises a test
stand 1810, a stage mounting platform 1812, a stage 1814, a sample
alignment bracket 1816, a sample holder 1818, an absorption cell
1820. a compression foot 1822, and a force gauge 1824.

20 The test stand 1810 comprises a base 1826, a column 1828
secured to the base 1826, a moveable test platform 1830 secured to
the column 1828, and i gauge mounting bracket 1832 secured to the
column 1828 above the test platform 1830. The test platform 1830
is operated by a rack and pinion lever system. As shown in Figure

25 ' 18, the rack and pinion lever system is shown to comprise a rack

1834, a lever 1836, and a locking screw 1838. The test stand
comprises an Ametek Model "RP" test stand sML-3656 as obtainable
from Crown Tool & Supply Co. of Solon, OH.

The stage mounting platform 1812 is shown is Figures 18a and

39 18b to comprise a 3 inth by 3 inch plate 1840 having two screw
holes 1842 drilled in the plate 7/16 inch from a first edge 1844

of the plate 1840 with their centers spaced one inch from opposité



tube, the gel "bed hei Ofis SHed B ERS L ReplacddOr POl ymeri ¢ conpositions

especially prone to gel W i aches a point at which the

per meabi | | WO 81/15368 gel N!ﬂmmgml mrswel ling of the inter ilgﬁ:l‘/é@pl/ﬂl”l
particles. That is, whigh the fluid can penetrate
and nove through the bed is less than the speed at which the fluid can be
diffused into the particles. For pol ynmeric conpositions with m ni nal gel

bl ocki ng proper tdeggnd shisSs NMBUEOSK Whé | pratel d840eSUAL suppbrt dd Mssmahkecised by
bed properties. The,

ollow n procedur e | s. conducied upder
standard | abor atléfy’ BnL‘?’tgi Bﬁ‘g 148 '["éﬁr]" A ame6, }%ISSF'FVé} Eﬁnﬂlfi B?/t.m@s‘?"ng a
standard three déei pbitepligée. balhanstage).ndubt grgapdapfarm dB12i hsiSndde08dorgr ans
of a 20/50 cut sa}r’rg,lqumof t he pol yneric conposition is weighed out and
pl aced in the bt tOMOf a standard 16 mm di aneter test tube as obtai nabl e
fromFisher Scientific Co. of Pittsburgh, PA. 10.0 ml of Synthetic Urine
|5, added to the verti-galieSupRoil Adchrdd thubR stYd ot inley RATE- 182

activating a stopwatch. ~ The stopwatch is_stopped “at nent when the
rising gel mass % SEHRWSsHRTAUSAgHOISGREN i T8o NI t i B1e séaghelP it herdyoEtom of
E he) rre][n Sﬁus 0}‘ nﬁ'B%s@bﬂéh@pb%&ﬁbﬁ@cdmdhﬁl teﬁ% s&HQ?-llSFHG@V@Juk' ﬂgav?@éhﬁ
sr) of the polymeric conposition.is cul afed as, oWs, sr = (the
amount of Synt hé"t’ité USeAE 9pe?°35?‘a%”bff%l8l'yﬁer’i"8 E@Hﬁggﬂﬁ ohP52datf 2osthe
sanpl e, in this scase 1954.valhee st z3e28814li comgetseyy a( Prev sébap®ladfom Seepnds) .
The Swelling Ra e faeapise hereidn s t Ve syel | ing rate of.
th"r%ee sanpl es. tr’%Vél("]?uél s is‘ﬁéﬁg ?gpﬁégéﬁgﬁﬁesﬁggf Défﬁ\g‘% gﬁ‘f/’ﬁg‘r %'I t”
shoul d be not ed Banatrathe. Mel | i ng Rate of pol yneric conpositions of various
| oadi ngs (not just 28X | oadings) can be determ ned by varying the anmnount of
Synthetic Urine added to the 20/50 cut sapple.. . For exanple, —a "15X
Swelling Rate may b'é'ecéFWIea@glﬂrﬁﬁmadiﬁaﬁ 5 1885 nis showgnimdiigeraPrett o a
0. 358 gram sanmpleempfise £EU-shapads memberr eBarmed from a rectangular member
approximately 90 mm by 60 mm. The legs 1856 of the "U" “are each
15 approximately 25 mm by 60 mm with the base 1858 being
approximately 40 mm by 10 mm such that the opening in the "U" is
approximately 40 mm by 50 mm. Four 3.5 mm diameter screw holes
1860 are drilled in the sample alignment bracket 20 mm from the
side edges 1862 and 5 mm from the end edges 1864. The sample
20 ' alignmgnt bracket 1816 is made from 1/4 inch LEXAN material. The
sample alignment bracket 1B16 is secured to the top of the stage

1814 through the screw holes by screws.

The- sample holder 1818 is releasably held by the sample
alignment bracket 1816 in the opening in the "U". The sample
a3 holder 1818 is shown in Figures 18d and 18e. The sample holder
- 1818 is formed from a block about 40 mm wide by 40 mm long by 38
mm high. A center cylindrical opening 1866 having a 25 mm
diametsr and a 25 mm length is formed in the sample holder 1818.
The sarpie hojder is formed from LEIXAN.

30 The absorption cell 1820 is releasably mounted in the sampiz
holder 1818 by placing the absorption cell 1820 in the center
c}lindrical opening 1865. The ébsorption cell 1820 should have an
inside diameter of 23 mm. The absorption cell 1820 comprises a



A 20/ 50 cut sanple of the spel YIBELRpEPOSi tion is placed into a specia
gel expansion pressure a _ escri bed hereinafter, and is
cont act ed VWOID14158368cCi f i Bmﬁamﬁulm nthetic Uine. The net PETFESH @89t
by the swollen gel nass is nedBured by the apparatus which is
then converted into the Gel Expansion Pressure. A side view of the
appar atus used to neasure gel_expa? I on Pressute f the eglxneric cpen
conposi ti ons of Sthrdardelsarptigfelel Hnfd7s 18 axailable from Figher PrientSHis at us
general |y conpricgepitasb@edh,spand 1810, a stage nounting platform 1812, a
stage 1814, a sanple alignnment bracket 1816, a sanple hol der 1818, an
absorption cell 120, a conpression foot 1822, and a force gauge 1824. The
test stand 1810 conpihiesésrca base 1826 ,1sasecoredntol 828 gaegeimednt gt tratkase
1826, a noveabl e tests patfoL Oygacury Lhe..calw 1828, sand.a.gauge
mount i ng bracket ~1832 §ébt}regdn%%a%§hle§:6cf)l uﬁg I::L 28 g%%e‘?%‘g fest _S_T.at:f orm
1830. The test plat¥ or-AP2sphauge opkl-at covesyed reagRuan®Rild? oft'U-eversyst em
As shown in Fi gyne; 185: 4 NeohaCkowdNflodd! B QUpph $URI, 87 HodBR1 Prshown to
conprise a rack 1834, a Ie&er 1836, and gmfo%king screw 1838. The test
stand conprises an Aretek Mddel "RP" test stand M.-3656 as obtai nable from
CLOWn Tool & Supply magp\fesgebﬁ)nfodﬂi‘;.e'z’zl&sstsagﬁz nﬁit;rFtii;ngeaoEaF}‘ oram E812: i s
shown is Figures _18a and 1 to conprise a in y. 3. inch plate, 1840.
havi ng two scr ewhol %s 'f'84223h%r??rlc§d qaﬁa? hésg‘f ate llﬁﬁ*ﬁéﬁs‘fcl?‘omaé'f I3t
edge 1844 of thecpbatses184@obi ddset b85S andrat etam SBaged TomefoioAchaskr 0FRE ~: -
opposite o TN Sobaed Beof P AGRITIN o3 0aPhalDHd e 205 W Hidferbl aRCQN o1 des
1846 of the platg 1§AO.OQ\£J§8§rt rad%%gﬂg t aa_is_1/2 Lﬁcﬁ%]ong and~17 4
inch in di anet er™i 5> '$&stied ToR 18P Porh of rachdaping @ 1sU0F CPRE-11 age
rrﬁuntl ng pl atfo_r:%hné-?&%frbiuﬁ?@%%f 80Mmal mmgnuhm;\ Hhﬁgétagﬁac%ﬁé&hlfo@e%ggd to
t he stage nountin at m screws, through the_screw hol es 42.
The stage 1814 &Pgﬁﬁé‘ét%ycrlégcbﬁ&{t]fﬁ% ﬁ’iﬁi@ﬁ‘&%nﬁ r]g]'é? 1Rides 3t 1534 i s
t hus provided placed in the end of the stem 1870 opposite of the foot base 1868

15 to secure the compression foot 1822 to the force gauge 1824. The

compression foot 1822 is made of aluminum.

An illuminator (nmot shown) may also be used with the tes:
stand. The illuminator comprises a Fiber Optic Illuminator

3N-09745-00 obtainabie from Cole-Parmer of Chicago, IL.
~0 The following procedure is conducted under standars
laporatory conditions at 25°C (73°F) and 50% relative humidity.
Using a standard three decimal place balance, 0.358 grams plus or
minus 0.001 grams of a 20/50 cut sample of the polymeric
composition is weighed out and placed in the absorption cell :82C.
10.0 m} of Synthetic Urine {a 28X lpad) is added to the sampie.
The absorption cell 1820 is placed in the sample holder 1818 which
is olaced into the sample alignment bracket 1815 on the test stan:
2812, The illuminator is turned on. Using the lever 1835 on ths

to
(W]

test piatform 1830 of the test stand 1810. the sampie is raiseg it
30 untii the compression foot 1822 is almos: touching the fiuic.
Using the coarse/fine adiustments 1850 and 1852 on the stage 181¢
the sampie is raised until the level of the fluid is even witn trs

top of the foot base 1868 of the compression foot 1822. This is

FPRFRV N



with a coarse adj ust nenﬁhﬂ@&@aﬁaéeéﬁlﬁg Iad ustment 1852. and a set screw

1854. The stage 1814 co on Pl atform Stage Movenent =J3608
as obt ai nafY@ 9(153¢8=dnun of Barrington. NO TRETAISRIra891
al i gnnment bracket 1816 is

re 18d%t 0 conprise a U shaped nenber
formed froma rectangul ar nenber apprOX| mately 90 mm by 60 rrm The | egs
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& vih gﬁf@%ﬁ réh’{{%? eiCes e Re e dly 50! 246, Thfe

hol ter 1818 is rél'éasab he sarrp e ali gnrrent Dracke iA'the
opening in the "gite gne S%rﬁ?lob? htiadées 181 g hesfetodmss nSé8 gur és 8d camd

18e.  The sanpl %h@'ﬁ%ea.wl& Iéwfs%@ﬁﬁ *ﬁ@r@aapm Qck: edd uAOi Tmnwi de by 40
nm | ong by 38 mm_ hi_gh A center ’{ﬁnnég“ cal openi ng1&|5|1866 having a

25 nm di anet er ard"a %M‘Féﬁﬁaﬁsl s ¥ ﬁeth'éasssaﬁﬁ? otberfod18:52rhe.
sanpl e hol der is fggpned <fimem EXAN. forhgoamsmies | & @eif{*eiBZthStnﬁreasabl y

nmounted in the s hal der 1818 b i he abs.orp,llonc |,.1820 in
theitenter cyli ng‘{gi%kgqp %@ﬁl ng f§6§}6'%85§€ ?)tﬁ 8R° Fel I'°'i8§8 '}f&gﬁ"ﬁl hAve
an inside dianet eﬁﬂioigoZB Ilrm 2{tBre mbsommasontcel forc2820 guampriisesec el

This s Lhe. repl s shes! sLaicians 14HObeTP Bra0a) L dbsey Rt on Col

#07- 102 avail abl e entrfic I t1sburc Oor ce gauge
1824 is secured tioeted §aRge %msﬁ@r%naﬁk)et‘“lmsoﬁ"t h@%"@s@“@ﬂaﬁdﬁ"lmo

The force gauge L%%éﬂafzeanaﬁ%wwsoe gesel néoﬁar%eGauga% ﬁFﬂ‘m'es' wegﬁaegl

readout . RS 231 =ML 9 ?g obéal nabl e Crown _Tool & S rp Co,

Sol8B CH. 1t1phe b_y 81 dynes per gram and dnndmg the esult by
(3.14 square centimeters wherein 3.14 square centimeters is the
area of the foot base-1B68). The -pro::edure is repeated for two
additional samples. The Gel Expansion Pressure of the polymeric
composition is the average of three values of the gep as obtained

20 above.

It should be noted that the Gel Expansion Pressure of
polymeric compositions under various Tloadings (not just 28X
loadings} can be determined by varying the amount of Synthetic
Urine added to the 20/50 cut sample; For example, a "15X" Gel

25 Expansion Pressure may be calculated by adding 5.36 ml of
' Synthetic Urine to a 0.358 gram sample.

D. Absorptive Capacity

the polymeric composition is placed within a "tea bag".
. immersed in an excess o©of Synthetic Urine for a2 specified perioc
30 of time. and then centrifuged for a specific period of time. The
ratio of polymeric composition final weight after centrifuging
minus initial weight {net fluid gain) to init‘al weight determines
the Absorptive Capacity.



A corrpre55| on foot 1822 @S@Q%éeﬁ\,{gﬂag&res 18f and 18g is secured to the
force gauge 1824. E foot 1822 conprises a foot base
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color of the fo%ta Pa§g %%?g honzonta{]ﬁy to distribute the material evenly
throughout the tea bag. The tea bag is laid on the surface of the

Synthetic Urine. The tea bag is allowed to wet, for a period of

20 no more than one minute, and then is fully submerged and soaked
for 60 minutes. Approximately 2 minutes after the first sample is
submerged, a second set of tea bags, prepared identically to the
first set of blank and sample tea bags, is submerged and soaked
for 60 minutes in the same manner as the first set. After the
prescribed soak time is elapsed, for each set of tea bag samples,
the tea bags are promptly removed (using tongs) from.the Synthetic
Urine. The samples are then centrifuged as described below. The
centrifuge used is a Delux Dynac II Centrifuge, Fisher Model No.
05-100-26, obtainable from Fisher Scientific Co. of Pittsburgh,
30 PA, or equivalent. The centrifuge should be equipped with a
direct read tacnometer and an electric brake. The centrifuge is
further equippez with a cytindrical insert basket having ar;
approximately 2.3 inch (6.35 cm) high outer wall with an 8.435
inch (21.425 c=, outer diameter, a 7.935 inch (20.155 c¢m) inside
diameter. and 2 rows each of approximately 106 3/32 inch (0.238
cm) diameter <circular holes equally spaced around thne
circumference o the outer wall., and having a basket floor with
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seal ed al ong twofer dedingtes. a Aftiear 3 seimutes { dhpraendcefuges i s murnéd cofift esd bag
square. The teath@brake is applied. The first sample tea bag and the first
blank tea bag are removed and weighed separately. The procedure
is repeated for the second sample tea bag and the second blank tea
20 bag. The absorptive capacity (ac) for each of the samples is
calculated as follows: ac = (sample tea bag weight after
centrifuge minus blank tea bag weight after centrifuge minus dry
polymgric composition weight) divided by (dry polymeric
composition weight). The Absorptive Capacity value for use herein
25 is the average absorptive capacity of the two samples.

E. BET Surface Area Per Unit Mass Measurement

The specific surface area per unit mass (m2/g) of the

polymeric composition is determined. using the
Brunaver-tmmet-Teller (BET) gas adsorption method. This method
30 involves adsorbing a monolayer of a gas (Krypton) on a known mass

of the polymeric composition sample at liquid nitr;ogen
temperatures. The adsorbed Krypton is then desorbed by raising
the temperature of the sample (thermal desorption) and detected by
a thermal conductivity detector (TCD) whose output is connected to
35 an integrating recorder. The peak area of the desorbed Krypton is
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3.0 grams plus or minus 0.01 grams is weighed into a glass
20 vial of the apparatus. The glass vial containing the sample is
then placed into the gas flow of the instrument. The samples are
outgassed for a minimum of 4 hours @30ml/min Helium flow using the
Quantector. After outgassing, the gas flow is changed to .10%
Krypton in Helium. The glass vial is immersed in liquid Nitrogen
and allowed to reach equilibrium. An adsorption curve is
generated. The adsorbed Krypton is then desorbed by removing the
liquid Nitrogen and immersing the glass vial in warm tap water.
The adsorbed Krypton generates a desorption curve and a . peak
value. Replicate adsorption/desorption measurements are performed
3¢ on each samplie. The total surface area of the sample, St. ‘s

s
w

calculated as follows:

St = (1-P/Pg) (A/Ac) V¢ ({(NAcsP3)/RT)
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the s ope of the cahbratmn curve, and C equals the y intercept

of the calibration curve. This total surface area value is then

divided by the mass of the sample to obtain a surface area to mass

20 value. The Surface Area to Mass value for use herein is the
‘average of the surface area to mass values for the two replicate
samples. (The specifics of the single-point BET calibration are
covered in the instrument manuals which are incorporatéd herein by

reference.)

25 F. Aggreqate Percent Method

The percentage of aggregate particles. in a polymeric '
composition sample can be determined by using light microscopy
technigues at Jow magnification {10x to 60x). A particle is
considered to be an aggregate if it appears to pe made up of mers
than one precursor particle. By carefully scrutinizing individua®

"~ particles. the observer can distinguish aggregates from simpis
nonaggregate particles. Aggregate particles have been found <2
typically possess many jagged edges and many multiple faces when

Lad
o



Dat e: 14/ 5/ 97 82 thus TH(srﬂ:hmHasBeRe lacaate desorption peaks are recorded
for each sanple. After th |s the I nstrunent response is
determ ned ﬂlé i ng a
g

rve. Known anounts dACINUSPHQLEP?
(99.99%) are |nfecte nto the system and the instrunent

response is recorded %r a the |nt egratr ng. recorder Li near regression
anal ysis of the iHeWedinuRteT edp®nddaftyeBikcrosenpe vehides timelentonsgaregztanpl e

i njected yields 6pa@-aﬁ¢?brsahr@ntﬁlitmy $hodthi I&B@rfﬁtth&ﬂew t%?tﬁﬁeddﬁ@ to
determ ne the sp c a ous S r{gFes usi n oi nt

e va
BET cal cul ati on. eﬁ’ﬁ‘é{ ssﬁééﬁ”é'geﬁ{ﬂ“ﬂv fﬁe ®8E t%&g%gagﬁa‘PV%EP?g% appear
obt ai nabl e from tieee Qpraguachh Gree sm'lreomanaggreéﬂgeospsehdéﬁf)tﬁﬁdabkynsbséae of

t he; Quant ect or Out St, th naI | oS Unr t.
These units are rqﬁieélagt Jﬂﬁiéegs)sgr %}gcﬁ‘ ?urQ’J?E T esgect Y (%é?’/ r‘ng

manual s whi ch are"‘ﬁk?ftorporat ed herein by reference The adsorbate gas
m xture used is .10%Krypton in Helium (This gas m xture i s obtainable
from Al phagaz and is cert éred as to its concentration such that the gas is
used w t hout further %ﬂ&r% i %) sampy e ph nkhe, Ped YRR i fi GAMBO I tg oNn gi mrana; s72

wei ghed into a glugsr vt Ofaﬁ«henﬁﬁbﬁc[@bus Thé’heugitaﬁﬁcyés'ﬁ 1960%@&”' ag st he
Sample Lt hen PlaSelorobe: LesgeSuELORL. Mgl TSR AR offs Rl B0
Quait ect or. Af t ertigom gefs Sandgn t’heygdewf Jenseys ckraagenbuhbmgle%fKew}t*efn-rrn
Hel ium The gl assm‘éré’icobé krmeer sg,gmr Nkl %5& I\M rp,%er}m%ggsc@lﬁgowgg% b'e'd

reach equilibrium An adsorption curve ener at
Krypton is then PEbIYEE BY r8Ro¢PMY t9d IS'raQBHj Ntet rpdgesd aontoi rhmer i nwe.t he

glass vial in warmwpumtneﬁv hge tRESpIMeel &9 WPk AN 2B CRILAS RSt o . d§$ OF Pig-0N
curve and a peakﬁ\é |catﬁ ad or tion/ desor ptjon measurenments are
t

perforned on eac O "‘ nHgup b Rariiy relsaéeea‘?béﬁrﬂd ghed gmagpli bicagion ofg
calwul ated as follo¥wso §Q§r_r] The Thiminstorh@see¢pisicerabér Op@8t I1Tuminator

obtainable from the Bausch & Lomb Company of Rochester, New York.
If a particle is clearly made up of smaller individué] particles
attached to one another, this particle is recorded as an
aggregate. If. it is unclear whether or not the particle is made
20 up of more than one particle or the particle is clearly only a
single particle, then the particle is recorded as a simple
nonaggregate particle. After scrutinizing at least 50 particles,
the total number of aggregates is divided by the total number of
particles counted and multiplied by .100% to provide a number
percent aggregation value for a given sample. On a weight percent
basis, the total number of aggregates are separately weighed on a
standard scale and the weight of the aggregates is divided by the
total weight of the particles counted and multiplied by 100 to
provide a weight percent aggregation value for a given sample.

~
w

3C 8. Fluid Stabi“ity

-

The objective of this method is to determine the stability of .
an individual aggregate particle upon exposure to Synthetic Urine.
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particles have RegatesOUNYIFO fatRisSary,Y BIRSSRPErdTREYe | AYEhesdgemt iRAsh TRRNY
multiple faces Wn?ocused so that the aggregate particle or any separated
particles are in focus.} During the observation of the swelling
20 aggregate particle, the aggregate particle is observed for smalil
particles breaking off from the main aggregate particle,
platelet-like particles floating away from the main aggregate
particle, particle e&pansion only in the two dimensional x-y plane
with p;rticles breaking and floating away from the main aggregate
bartide, or individual particles settling out at the slide/water
interface. A particle is considered unstable if the aggregate
particle has a large number of broken away component precursor
particles. After five minutes. a dissecting needle is used to
probe aro_und the particle. The dissecting needle is a Bircn
30 handled probe pointer as available from Fisher Scientific of
Pittsburgh, PA. The main aggregate particle (if it still exists}

I~
w

is carefully moved with the dissecting needle to determine whether
particies have separated from the main aggregate particle. Tre
dissecting needie may also be carefuily "probed" into the main

35 ' aggregate particle to determine whether the main aggregate

particle will remain intact. If the main aggregate partic.e
breaks apart upon gent]e probing or there are a number of

e A
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par t:iscl es count eddandantis
aggregation value for a given sanple. On a wei ght percent basis, the total
nunber of aggregates gre separat e% \aeiyg_hgd on a standard scale and the

y

wei ght of the aggregat 8% PBECHi & ¥ HBUL R PR o MG RER O PETGRE RS S cF e d
counted and nul ti pbi ecambybulRO samplpr @fi Pel gnemdcghbmpesiteod dggdeganima val ue .
Lt s Steog U e Bl S L 508t AT sl P
to Synthetic Urin&.standavd $#20ssigve {8}0 adenens) dheeugh a standard #400 sieve .
15 | (38 microns). The sieves are standard sieves as obtainable from
the Gilson Company, Inc. of Worthington, Ohio. The procedure is
carried out on three stacks of sieves at a time since - the
equipment used cannot hold all 19 sieves at one time. A first
stack contains sieves #20. 25, 30, 35, 40, 45, and 50 plus the
20 sieve pan; the second stack contains sieves #60, 70, 80, 100, 120,
and 140 plus the sieve pan; the third stack contains sieves # 170,
200, 230, 270, 325, and 400 plus the sieve pan. The particles
remaining on each of these sieves are then weighed to determined
the particle size distribution on a weight percent basis.

The first stack of sieves is mounted on a shaker and 10.0
grams plus or minus 0.01 grams of a representative bulk sample is
placed on the #20 sieve. The shaker used is a Vibratory 3-inch
Sieve Shaker Model $S-5 as obtainable from the Gilson Company.
Inc. of Worthington. Ohio. 7The stack is shaken for 3 minutes a:

(28]
Ut

30 approximately 2100 vibrations per minute ("6" on the instrument
dial). The sieve pan is then removed and the stack set aside for
later weighing. Using a sc¢ft brush, the sample remaining on :thz
sieve pan is transferred onto a weighing paper. The second stack
of sieves is mounted on the shaker and the sample on the weighing

- AR
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i I'lum nat ed. e illumnator used 1s a Fiber Optic IlTumnator
obt ai nabl e from Bhtképhfemd minytest aRAPRERX imate e 219 Mibrationpaper @irutear e

scrutini zed at atpRpORidgiedireRdindhg! 6K tRe 697evel HaRe be Pt t MRk Yerr@Bd@o a
particles with exceptional ggg‘rde at e ck‘gr acter.isti Qg (j...e., copprjsi ng a
miltiplicity of WPENPERAR parddcH ptagk sEE a8 ont'8e SEIER st @<ki Tr 68¢6Epe
slizces. One of the wdundes onomhai shakgr aardi Mhé esamgle.egattRe payigh tlge saserpliaced

on the stage of- the ldaght mcr OPErpy 53,0 O sSyntheti. [ e
added to the sid r%r}sflgﬂraeda%ﬁo[ qggmﬁ‘gbae/%et'heﬂgeggﬁé'(j%tséae%r{si éﬁe&%Tﬁ% 3
swel ling of the ajgwtegaie aparaxichteiysbseied ibns pehre@ube nuResaf orusk
necessary, the g1EeaSepRfanlfit 1P cofPBIIYR!datn! 21RRUSAR S Brica! - e
aggregate particlé or any separated particles are i ocu_s.eg ring the
observation of tMWeigieB|RaRgr agdhe g™l paist Feiahedt oe aayipndatd hpes Creima:i s
obsgrved for smabhaganki flcesandr@@kiv@hhtobf tHer QBhpiehsn i Rpe@ddtegaie
particle. platelet-1ike cgarlrgé,cle_s floatin away fr(}m the main .
aggregate particl'é, "SSEFEscl e RHANET o GFREALER: (45479 vio TERSRAGITBHAS RaRs”

pl ane with parti ¢dbesedahesdnplg, afud khomtsiege avamy Fooroheheamienrempjnégatoe
particle, or indiyjidual. p e septd. at .th | i é] r.,

i nterface. A pé?‘%iécl’laeé'ei ggr](i:oanés???ier'@% %J”r?ggagﬁecki f°ft ﬁgevzeégﬂg \gﬁéee%pérn?il‘egl‘e
has a | arge nunbdhe ofiethodkin renegtesorfpontwn asddétionadr 1pagnamcisemples Af tThe
fivwe mnutes. a (| ti e hee Uged e t .
Thé%di ssecting %gg e idggaﬁ%i %ﬁghgsndﬁgg t%?ogg%p%i_%{@?ggs fgeaie g[)l kef:dfvr%om
Fi sher Scientifi @ebgrmppet $heir averapa PRRbIGIR 51299 ddsktibupian i @1 2 (weight
still exists) ispeptenitubdsisnforedatt shetdigigéssecting needle to deternne
whet her particles have separated fromthe main aggregate particle. The
di ssecting needle may al so be carefully "probed" into the nain aggregate
particle to deterniThe MasheAvermage tRarticks Sizagdr ¢hatld pean ibullke sample is

remain intact. ca“hu]tal??d BN 1090r egate particle breaks apart upon
nunb f

gentle probing or there are a er o
C 20 2(D; x Miy
. maps = p L H

wherein maps is the mass average particle size; Mi is the weight
of the particles on. the specific sieve; and Di 1is the "size
parameter"” for the specific sieve. The size parameter, Dj of a
sieve is defined to mean the size (in microns) of the next highest
sieve. For example, a standard #50 sjeve has a size parameter of
385 mic‘rons, which corresponds to the size of the openings in a
standard 445 sieve (the next highest sieve}. The Mass Average
‘Particle Size for use herein is the average of the mass average

to
W

30 © particle size of the three sampies.



This is the repl acenenlghISSheetHasBeenRep]aced Date: 14/5/97 particles broken
off, the particle is cm’ﬂﬂﬁﬁl@ mﬂ}t"lbl e. fter probing the particle,  an
addi t i onal WO\B1/45¥8s of ne ar®added from a hei TSILO0I8H . 1
cmdirectly above the swollen main aggregate particle. The main aggregate

particle is observed for any addit] f t '&i of the main aggregate
particle. |If the instability is : ticle i s considered
unstable. If the aggregate particle remains relatively stable after each

test procedure. the agengqale 1Ari16Ghe i ORR ISkEMIREED! Seet Tiel@H! s
repeated for the remafning two aggregate particles. H Particle Size and
Mass Average Paesswiiag 3Z8emrhe 248 dnethe Apetingt ARG LA0OM off et g

percent basis ﬂgvﬁlngwsrgmnﬁuquewma& QfosPOd SR & CrRQARPOFIL [dPdMel S 5f
determ ned by sieving the sanpl e throi?g a set_of 19 sieves ranging in size

f¥om a st andar d2@287 i &v&e3 ' $50 WAt r 3ndJ9 t hr BURFUROLT SMRISPET #3038 eve (38
microns). The sireyfedaténsikaimiand 31 aeegnas: abiaderabl thef momonehesdaist san

Conpany, Inc. of rthington,.OChia. .- The progedure is_carried out on.three
stacks of siev@ &0 W18 e ST "‘tcﬁé“et&ui‘%f‘rem &y °c51€.’ Jt“hgf' “al F*¥*19

si eves at one ‘tgrams ofA thier stuesuackotooRr abmsitsdeves faoged230 308 KBB:zz40, 45,
and 50 plus the_sigve - the,s St AGKgLORL 8 NS ¢+5h %60, (20,80,
100, 120, and %ﬁskégl'ugn?%‘e ';si gg’é&%gﬁf?t}fhégﬁ“l rg g’#ao}_jc%ér?f}ians,si eves #
1700. 200, 230, the7(emadning ZAHrAPES pIifs t MREMs| ERAe YWANS 19™FNBYRfart 3EFed™e
remaining on eagh pi:dthRgeasirayes F a6t hen 4RI ghed: deretlef £MEanad bl Nene

particle size distribution on a wei ercent basis. .The first gqtack of
si eves i s nmountt@dSHif 8%5 Ke Mty 12% d-gr"énée‘ﬁl"‘ﬂsp%"r“ TS @Fo&-lgran*s' of a

representative \bakkordaopl acié pimcedadyrdt has#2@odymerdzatibhe simakitotised i s
a Vibratory 3-ijhch Si. . Shaker -5 t ad.nab. f . G J.son
Conpany. Inc. ﬁ?%erﬁ’ggﬁb‘}%oﬁé&a%:\%%Tﬁ@rs{"g@ﬂ?sg‘}st%gk%hﬁe f# é&mﬁsﬁ%ﬁuf%s at
appr oxi mat el y 2b@0iatiopsat i bnpedkertempenatare” 6f 82'G his ireachedreimside athe The
sieve pan is tRRRct RIDLGEANTs! RiutbaCKrree! thSIHR1{ fin ! She WRiGULGE:.
Using a soft brush. the”sanple remaining qn the sieve pan Is tr%ns erred
onto a wei ghi nghgapedrated,g cPplyper; is | divided into particies about 5 mm in

size as the stirring is continued. The 1id is removed from the
kneader 60 minutes after the start of the polymerization and the
W0 material is removed from the kneader.

The resultant hydrated aqueous gel polymer thus obtained is
spread .on a standard #50 size metal gauze and dried with hot air
at 1509C for 90 minutes. The dried particles are pulverized with
a hammer type crusher and sifted with a standard #20 sieve (850

15 microns) to obtain particles that pass through the standard #20
sieve. The mass average particle size of these particies is 405
microns.

EXAMPLE 1

A solution is prepared consisting of 24.0 grams of methanod

10 and 6.0 grams of glycerol. This solution is applied to and mixed
in a.standard beaker with 300 grams of precursor particies made in

accordance witn Comparative E£xampie 1.  The particle size

distribution of the precursor particies 1is that 75% by weight



of sieves is mounted onThi Been Bepdacedhe sanpl e on the wei ghi ng Thi s
Is the replacenent sheet 87 paper is transferred_ont he
#60 sieve. WEHM/153680n( u ”Hmw for 89 nut es at apprmgv&‘%oo
vi brations per mnute. the sanple renmai ning on the sieve pan being
transferred to a wei ghing paper and the stack set aside. The third stack
of sieves is mountassesnthriough haktandardl #16Q siexel (e156rmtdn'en$/k|ig¢mr$grﬁap)e¢d is
transferred onto ghe 41iResiaevern sThee {or thistaish. ofy fight Hadudes

at approxi mately 2100 vibration per m nut e. oft rusﬁ I's uséed
transfer the contBHo49bf 2 caE#nd3rd ehil 19 eVG"E)nl(%O a'“‘tcéPeﬂ)V\el 88 Hgsbaﬁ’éfage The
sanpl e is wei ghedpantialst endared tthe epreteeson paa%aenesbaisarsae rdddodshe Weight

si fig a fresh wei BICHEE pizpet e Wi el ahel trechbtdy BrE0e &5 TP MR e
sanpl e remai ni ng pn thike sslien pbawpaéxmatebe It Imiingkedt acknaofresxumes frasatreen
shaken. The methogl i &dreRgaLed thggewﬂbn@gdst PR 10 I5AM SAFRLS> sThe

average of the weight's of ree-’sa each sieve eterm ne
average particle singated sferbdt imnutss a ﬁweiablﬂw ptecepredyasss potieach 54 eve
size. The Mass Avﬁﬁﬁ%aﬂ%" ta's§$€ia§éZex’thmﬂ’t‘%réO&Vﬁ%bh@a“ce&"ﬂ‘{m'aefb&-:* a-

cal Cl_.l| ated as fol err| wherein grsafos I s the mass aver%g éxE)artlc e
sizéf M is the wel'GHt 26t0n REepal 12987 eSopntS MBu@seci Mecreidbant aad “Feft ]
is the "size parareteien fONohdie Speofii toSiren. temd@aside pananeeesizab  of

a sieve is defined 1.0 mean the gi ln.mcron g _ne | ghest sl eve.
For exanpl e, a ot SHAAFIEY a5 set PREOBT L0 sl M apE Yaeb erdin
whi ch cor‘responds’twitt hke siize off thehdaogeenpagpsicties.a st andard #45 sieve (the

next hi ghest sieve). The Mass Average Particle Size for use herein is the
average of the mass average particle size of the three sanples.
EXAMPLE 2

15 A solution is prepared consisting of 18.0 grams of
isopropanol, 12.0 grams of distilled water, and 6.0 grams of
glycerol. This solution is applied to and mixed in a standarc
beaker with 300 grams of precursor particles made in accordancs
with Comparative Example 1. The particle size distribution of

20 the precursor particles is that 10% by weight passes through a

standard #20 sieve {850 microns) and is retained on a standard #30

sieve (600 microns); 25% by weight passes through a standard #30

sieve (600 'microns) and is retained on a standard #40 sieve (425

microns); 25% by weight passes through a standard #40 sieve (425

microns) and is retained on a standard #50 sieve (300 microns):

30% by weight passes through a standard #50 sieve (300 microns;

.and is retained on a standard #100 sieve (150 microns); and 10% by

weight passes through a standard #100 sieve (150 microns). The

mass average particle size of the precursor particles is 42

20 microns. This mixture is stirred until all of the precurscr

particles are wetted by the soﬁutidn {approximately 1 minute;.

The resultant mixture is then spread loosely onto a PYREX dish anc

allowed to stand unheated for 45 minutes to allow the precursor

particles to physically associate. The mixture is then heated R

a forced air circulation oven at 200°C for 45 minutes. The
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jacketed 10 liter tw Il ess steel kneader measuri{}g 50 nmm
X 240 nm i n"MO/5336Bi ng illfl dept h ?and havi ng two SF&HA ?/‘é 1891

bl ades possessing a rotational dianeter of O mMmis'sealed with a lid. An
aqueous nononer sl uti ' af SRS f 37 [ % .

The nononer consirgf‘glt&?gki%g#g&fyé g%(}lﬁg% %@&&P‘gttg go:’o(} %ﬁ 'rgr%'he{%o acggﬁeé
acid. 5500 grandhefresudtanfuasurticiesones pushed i through chatgadando #2fesiqv@ader
vessel which is SH85GHUREH:)Y tDURARE the (41281 b ABE™ 438r Art AMRYE he

remai ni ng entrapped air. hen, the two Sigma type S are set rotating
at rates of 46 rpmand the jacket is heated by the passage of [err] water.
2.8 g of sodium persulfate and 0.14 g of gxameigoRrbi c acid are added
as polynerization initiators. Polynerization begins about four mnutes
after the addition of the inifiators. A peak tenperature of [err] s
reaghed inside the rdactbbutiopst ésn Preparedt esomfiséing hofaddBtd orgres t hnd.
initiators. The el paqly I S¢divided i n artipgl espa a.-4Mm
in size as the sp?égé'laokgq?g cbzﬁ’;ai r#g*c]is gfl’hgy%fﬁdqjleés %@ﬁg\?eéhgrgh?tﬁg%ne'ader
60 minutes after Fikeerstiart Tl¥s tseduliony ier Rpratiedntandnd Méxedht by i &l S7agcars

rempved from the g ith THED Mt taNtpraydFdre@amGegodmade! iRObydBrEaidius
obtained is spree{% on 62 sta_ndaﬁ #50 Br pa ze and | wi.t h hot

. ize jretal ga i dri e h

air at |1SOOC for J8h ntdRRERL I VEh & XM éd?par (Thel @argiede p&ﬁ?erdi‘itﬁﬂ B o
hamer type crush®e prRebuFistt eshrtitTesa ist anakarsody semhe EESEesmithirons) at o

obtain particles that pags,thro dar d .#20 .Si ey T S g4

average particle "§|a§%a"§f ?%éslsv%g?ﬁ 2‘?8@”?53 %U:g’gq rgertghrge_aewﬁéﬁ?ﬁﬁ\ -7
sol ution is prepariede c(399i 8idnogsbf 304. Gy gredebt ofasses Hanoughand séamlagead® of
giycerol . This byl (300! micHBRL) Gl 'R FefafHetiCth 41 sParklaf R0l Seeect 1oy th
300 granms of precursor particles nmade in accordance wth nparative .
Exanple 1. THECToRE)Gi @pd 205 by weiight indsseorthypugha standardof19sietd es

is ghat 75% by weii@btmicrons). The mass average particle size of the precursor

particles is 322 microns. This mixture is stirred until all of

the precursor particles are wetted by the solution (approximately

1 minute). The resultant mixture is then spread loosely onto a

PYREX dish and allowed to stand unheated for 45 minutes to allow

20 the precursor particles to physically associate. The mixture is

then heated in a forced air circulation oven at 200°C for 45

minutes. The resultant particles are then aliowed to cool to room

temperature. The resultant particles are pushed through a

standard #20 sieve (850 microns) to limit the size of the larger

This is the repl acemant"”‘imﬁﬁfI gepReplacgd]/ 5/ 97 88 COMPARATI VE EXAMPLE | A

—

25 particles.
EXAMPLE 4
A solution is oprepared consisting of 18.0 grams of
isopropanol, 12.0 grams of distilled water, and 6.0 grams of
giycerol. This solution is applied to and mixed in a standara
30 beaker with 300 grams of precursor particles made in accordance

with Comparative Example 1. The particle size distribution of
the precursor particles is that 60% by weight passes througn 2



This is the repl acenent '8} t en Replaced 4/ 5/ 97 89 passes through a
standard #100 sieve (150 tﬂﬂ“s retained on a standard #170 ?i Sve
(90 ni cr ons)WOKAS368,, by throwgh a standar d. #170PCTARIV/AIEY

m crons). The mass average particle size of the precursor particles is

84 m crons. Thi ] r @eh Scbbl ' | 1,..af ;1 h : rSpr LhkGles
are wetted by .t hla%tgﬂdé%%gs? asgrvgg(i(ggbt glfit;'rﬁn% nal?tae# %‘%ﬁ@e@ﬁﬁ %ﬁ'ta%&ld
mxture is then sgi@hdsieyesdllpo omieranspyRENd dé®h hyndreightovrasses $hegwd~ 3

unheated for 5 ni guiRfarkorRlol OVEVeN 15T RSEFoRRY . PahE infals©SaviePaddpar€/dlleYs:ze
associate. The m xturﬁel s then heated.i.n a f 022% d air circylation oven at
e

[err] for 45 ninuPés theTREeTWSArt BArtidesi ds r SERRY- al'Pohed XY E0GS
to yoomtenperat gterredThiatilesaliit afit thar precuesorarparpitsbedatdirvatgbd aby ne
standard =20 si eve 50 _m cr.ons). | iyt Si the Jarger partjgles.
EXAMPLE 2 A sol ugpgﬁtwgtaﬁg{ 8%%1“%“&%33’ clgnr'i‘é?‘gs{]aﬁhg ﬁ‘%f %S.t‘z%.‘g"é 3?3?&"9081” -En
i sopropanol, 12. 0 sgreats 1odsedivsoritiol @edP¥REK edishasntl @) Dowgd atos s bandylupbertst . <or
This solution is pl i and mxed i a d _ Wi t.h .grans
of precursor part?gl e'ﬁs?%rq}g%ﬁe) ilﬁ a%mgéfﬁda{rl%e_ \emﬁécﬁﬂ%%rrrpg?g?i%gées Efgn&i@gfg' “The
particle size di sBFPIRIBLBN of NEheMprl¥Elr sbr 3BP% i dleates s iphad 1UMFBY weirght
passgs through a 48003k dodf30e®iAY 204 R5Cor4G ATk aNdTAS reel P an@dp I - & =5
st andard #30 sieve £GQO m C{._OI’]S%; 25% b]y yei ght passes .t hrough a standard
#30 sieve (600 mi @&dnshemng! io¥e¢ ot 9887 oh° aT PN BIPE 34408 i el (TBSE 37t
m crons); 25% by weirgidl epasreesushedotigtough st abaredattd 7420 siewee (MR hiotonE0ONS)
and is retained 0R;a..s . Q.si 1.gr.ons): 30% by wei ght passes
g 1@;5 tgpdard (Sjﬁodhé. ?a\é'ge" %Qg%g&ﬁa

t hrough a standar 0 Sl eve m Ccr ons) i'S'retained on a standard
#100 sieve (150 microns); and 10% by wei ght passes through a standard #100
sieve (150 mcrons). The nass average pargyagpe 3i ze of the precursor
particles is 421 m crons. This mxture 7S stirrred until all of the
precursor particles are wetted by the solution (approximately 1 minute).

The jsesul tant m xture A s sbhetioApr ¢6d prepacdd @Bh9isAikyRbX diglo angamé | ared
to stand unheated ifs.gér:olégnﬁ,nultz(?% tgcr)'in"f};I gy %E‘setiqﬁg&u\ga %;‘, and 6.0 grams of
glycerol. This solution is applied to and mixed in a stancard
beaker with 300 grams of precursor particles made in accordance
with Comparative Example 1. . The particle size distribution of .
20 the precursor particles is that 60% by weight passes througn a
standard #50 sieve (300 microns) and is retained on a stancard
#100° sieve (150 microns); and 40% by weight passes throucn 2
standard #100 sieve {150 microns). The mass average particle size
of the precursor particles is 205 microns. This mixture is
25 stirred until all of the precursor particles are wetted by the
solution (approximately 1 minute). The resultant mixture is %hen
spread loosely onto a PYREX dish and allowed to stand unheated for
10 minutes to allow thé precursor particles to physically
associate. The mixture is then heated in a forced air
30 | circulation oven at 180°C for 45 minutes. The resultant particies
are then allowed to cool to room temperzture. The resu’zant
particles are pushed through a standard 20 sieve (850 microns to
1imit the size of the larger particles.




pa‘rticles to physi cal T;hl sa@Hasa‘ieexReplﬁtcé m xture is then heated in a forced

air circul ation oven 45 m nut es. The
repl acenenWQ K336, mmmﬂ mm articl¥s are then all o%’pggygg?mt 0

roomtenperature. The resul t ant particles are pushed through a standard #20
sieve (850 mcrons) to limt the size ofEMrger particles. EXAVPLE 3 A
solution is prepared consisting- of ranms of isopropanol. 12.0
grans of distilled water, and 6.0 granms of glycerol. This solution is
applied to and m xed d ker, 0 ra f ur
particles made in acéérﬁaﬂ‘i@gﬂ ?%qégﬁ%ar é?w é?r% Q)fg "18.%,19 ‘fﬁé%ar ctl e
si ze distributiopreshrsére peetialesr padutad edni §C1Chman5e)%ﬂ3}hwe€gmarpa§§es
through a standaggy 49 P éoe/tf)odf?o%mdp oK) wAEH! 4 S0l Pi3h NEht@n é,stzaaﬂar-

0

=50 si eve (300 mcr ht passes t roug a standar 50 sieve
(300 ni crons) anﬁﬁ'@‘ﬁ@t é’fn@hf‘@ﬁ‘)h adah@arts AY0wishE S WAty ReErs§3 ~and

20% by wei ght paggeweight Withe praiieasd ﬁi@&l%kevefhélﬁgssma@éﬁi@ parTﬂearrass
average particle size of the precursor { cl eSPFS 322 mcr

mxture is stir rédz‘-’urﬂfl IthSI PrefuTthe B?ré'dﬁ SoriSpdPei BfEMar e a@ft%d" oy~ Ehe
sol ution (approxrenfiebyt Imixtond ejs chih@dr esud:tarmwm Xtpperl iin tahenikpraad

| oosely onto a P d u te nyLes, to
al l ow t he precurzgﬁéﬁg ?I clg h?%)ée%hvﬁg cal gﬁgg o{gtp‘g%e guIFn eﬂae{nure iS'then
heatted in a forcdbe anasu&taraulmitme@vem anushed r thifovgh 48 standasd. =Thewire
resul t ant partlcégszea(podohﬁq\c,adnl sgwed to cool to roomtenperature. The
resultant particles "are pushed through a standard #20 sieve (850
mcrons) to limt the size of the larger particles. EXAMPLE 4 A sol ution

is prepared consisting of 18.0 coypsmagIvOIEXRemEr epanol, 12.0 grans of

distilled water, and 6.0 grans of glycerol. This solution is applied to
and m xed in a standard beaker with 300 grans of precursor particles nade
i n accordance In a mixer apparatus, 100 parts of the precursor particles

_ produced in accordance with Comparative Example 1 is mixed with a

15 solution containing 0.5 parts by weight of glycerol, 2 parts by

weight of water and 0.5 parts by weight of isopropanol per 100
parts by weight of the precursor particles. The mass average
particle size of the precursor particles is. 405 microns. The
resultant mixture is heated in a continuous drier. The average
20 residence time in the drier is about S50 minutes, and the
temperature of the material at the outlet of the drier is
approximately 1909C. The resultant particle are pushed through a
standard #20 wire gauze (850 microns). The resultant particles
have the following pirtic]e size distribution: 0% retained on a
#20 sieve; 0% retained on a #25 sieve; 0% retained on a #30 sieve;
0% retained on a #35 sieve: 0.3% retained on a #40 sieve; 1.1%
‘retained on a #45 sieve; 2. 2% retained on a #50 sieve; 4.4%
retained on a #60 sieve; 9. 4% retained on a #70 sieve; 10.9%
retained on a #80 sieve: 10.4% retained on a #100 sieve: 10.9%
30 retained on a #120 sieve: 12.5% retained on a #140 sieve: 5.4%
‘retained on a #170 sieve: 7.2% retained on a #200 sieve; 6.3%
retained on a #230 sieve: 6.0% retained on a #270 sieve: 3.5%
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With Conpar ati ve Exanpiligs Sheet HadBeen Raldcédc| € si ze di stribution of the

pr ecur sor artlcl es |s ght passes through a & e
r epl acemangv Jiﬂﬂuﬂmw m%m #5¢3 si eve (300 mi croh }‘gﬁ?a?‘!‘?b‘

retained on a standard Sl eve m crons); and 40% by wei ght passes
t hrough a standard #100 sieve (150 mcrons). The nmass average particle size

of the Pprecurspgainghidflae¥326 1¢0, mwmmemhs TR0t $eve; | SnaShiny ed
until all of the precursor particles ar(f wet t ed the sol ution

(approxi matel y retdinadcgn thengigvespit-an %Wtsﬁr@’qrégﬁ H@ﬁttﬁa‘reeédlz? SdsHhey
onto a PYREX di ghrardes!isowes dieredaand unheated for 10 mnutes to allow
the precursor part icles to physically associate. The mxture 1is
then heated in a forced air circulation oven at [err] for 45 m nutes.
-The resultant particles are then all owdXAMBiF ool to "roomtenperature.
The resultant particles are pushed through a standard #20 sieve (850
mcrons to limt the size of the larger particles. EXAMPLE 5 A sol ution
is3 prepared consi $tiheckeded 18 0t %ﬁf‘angw"bf argoptapaiess, gteed grrgaserof
distilled water peaqipli ﬁ%ozb raﬁsxqugwqw Phe operT*h'IgS aR@! 240l AR 1rS ggPpRl.i g4 to

and m xed in a standar eaker wth 300 granms of precursor artleres made
in accordance whehinGoAPar aidMae tERGMIRLes Possatdngat Tetad 13 e dUAMERT Rt i on

of the precursonzpaim. cGlseSeabed Naitsh6Q%a hy. vvalngrat:umssealzﬁmaugbnpﬁ—swndard
#100 sieve (150..

#50 sieve (300 nmi crons d on_a standard
m crons): and 4698yt \)\ﬁ? g %as‘% §ﬁ njfao’ﬁ?d’ﬁ”ﬁ”st?i’ﬁaf"ﬂ"?cffﬁo ceralrds (350 °
m prons). The mmsbe z%vsoagm parylatlecamd 25 wflet Heaclecuacsdr 500t granese”®

205 ni‘crons. p§ aq%@oﬁ%uﬁlgnon?é‘ %Wmﬂ yot H\aﬁ,JeP feg the @Je)%ayirswss-

particles are we he solution r oxI mat’e
resul tant m xtumwbighs tﬁew%qéamﬂl}'oc%’ég onttd a“PYPEO d@?sSh ndremorowtit t o

stand unheated frghaiHing éuttraapé& Akl OVYhEJi‘e theC %QQmPatrybé ChRtet Oare set

physi cal 'y associ ate ur rced air
circul ation overﬁ'°a§t‘|f‘8r At erF-eﬁ5°%n ﬁgt al'ﬁ{e]etrhésdlaFgﬁtt }kr'ﬁ@&?@sg r 2% hen

alipwed to coolpasizger 6PN Matet.Ur 2.8 g Bfesodiamupérsul fate and 0.14 g of
L-ascorbic acid are added as polymerization initiators.
Polymerization begins about four minutes after the addition of the
jnitiators. A peak temperature of B2°C is reached inside the
reaction system 15 minutes after the addition of the initiators.
20 The hydrated gel polymer is divided into particles 'about 5 mm in
size as the stirring is continued. The 1id is removed from the
kneader 60 minutes after the start of the polymerization and the -
material is removed from the kneader.

S

The resultant hydrated aqueous gel polymer thus obtained are
spread on a standard ¥50 metal gauze {300 microns) and dried with
hot air at 1500C for 90 minutes. The dried particles are
pulverized {stronger than in the case of the particles produced in
Comparative Example 1) with a hammer type crusher and sifted with
a standard #20 wire gauze {850 microns) to obtain particles tha:
30 pass through a standara #20 sieve (850 microns). The mass averags

[X)
w

particle size of these precursor particles is 153 microns.



part | cles, are pg”gg partih gﬂeﬁ*agb@m‘“?#?ﬂeslSBFaéiﬁSn{“ i SR VR
EXAMPLE 6 %rdgfl appa m um@ﬂla“ts of g3 bul k sanpl e of the glr/(e’curlsor
particles produced in th Oorrparatlve Exanple | are

t horoughly m xed with a solution containing 2 parts by weight of glycerol
andt'4 }oarts 'tl)% wei ght 1afa vweixer E?fmiﬂ@s,pMSpb?Qsmifghhe gfretinesopr palttnsbes
particles. e_mass, average par & phie E@rgoi eo%r LSl
405 microns.  70BragusE tWeaF Pbé ’i‘b ?’ﬁ c‘ﬁg d%i %% owl di pped
in an oil bath [essfutdon conthémingd 4f @ars8® by nweigbtwaf | ¢lyserol gﬂemah'yS_bv
gauze (1000 m or ottt ERMAH AL RN £ ShE 5 SomvoBiiA e 160 gyt
partss of the prechy seeighhr of ke PresHUEY RATLHEESF dabR® gmqfh thempasditate
Exanple 1 is m xed; b f %ﬂwédoranmt B n&peeai 1F?|arahsoﬂ>’b!\@i qhuoarcf) and

glycerol, 2 parts by weig wat er a | SO anol
per 100 parts by \}\élﬂ’fweﬁfedt Fl@ Wﬂaééy%mﬁ%lrﬁqrcpésm"y‘t%é‘g‘ &eé %ﬁg
particle size of thErmREecWhROrelithht| part iic3estObenpashmds throufhear esandaedt
m xture i s heated_]

_ a nt.i nu ri.er. _.The average residence tine in the
drier is about 50'##[‘“3?% ,ga%%lcwﬁ%djf"éﬁ{)wat’ure of the material at the
outlet of the drier is approximately [err]. The resultant particle are
pushed through a standard #20 wire gauze (850 microns). The resultant
particles have the follow ng particle size distribution: 0%retained on a
#20 ¥ eve; 0% retained on a #25 si eBMPARATINE EXAMNEL3 3 #30 sieve, 0%
retained on a #35 sieve: 0.3%retained on a #40 sieve; 1. 1%reta| ned on a
#45 sieve; 2.2%retained.on a #SQ.sie 4.4%retai ped.on a ve;
9.4% retai ned on a #70 si¥fete ed gogo)o \r/téf'al g o™ 3BNifTyes % 4‘%“%“
retai ned on a #10flesswing 2200mmd % £40 aindn the opehling aide2é0 mh2idYeptit,aianéd

on a #140 sieve: ﬁaf‘%’g two Sigma type blades possessing a rotational diameter of
120 mm, is sealed with a lid. An aqueous solution is prepared

15 consisting of 37 weight % monomer. The monomer consists of 75
mole % sodium acrylate and 25 mole % acrylic acid. 5500 grams of

the aqueous monomer solution is charged to the kneader vessel,

which is subsequently purged with nitrogen gas to remove the

remaining entrapped air. Then, the two Sigma type blades are set

20 -~ rotating at rates of 46 rpm and, at the same time, the jacket is
heated by the passage of 350C water. 2.8 g of sodium persulfate

and 0.14 g of L-ascorbic acid are added as polymerization

initiators. Polymerization begins about four minutes after the

addition of the initiators. A peak temperature of 82°C is reached

25 inside the reaction system 15 minutes after the addition of the
initiators. The hydrated gel polymer is divided into particles

about 5 mm in size as the stirring is continued. The 1id is

removed from the kneader 60 minutes after the start of the

polymerization and the material is removed from the kneader. The

30 resultant hydrated particles of aqueous gel polymer thus obtained
' are spread on a standard #50 wire gduze (300 microns) and dried
with hot air at 1509C for 90 minutes. The dried particles are

pulverized (stronger than in the case of the particles produced in
Comparativefxamp]e 1) with a hammer type crusher and sifted with




retained on a #170 si eV&is Sheet e ion a #200 sieve; 6.3%retained on a
#230 si eveywdoPlissed ai neH eve: . 5% This is tperyeshiiregoent
sheet Date: 14/5/97 93 [ #325 eve; 3.3%retained on a #400

sieve; and 4. 7% retained on the sieve pan. The nmass average particle size
of the particles_ig_465 m.crons. EXAMP A | ackete 10 it t,\

arm stainless %tééi"?"ﬂnégéje'f"ﬁeaé?m hg“éz’b‘cﬁbﬂé 330" 1f‘np?rhté%§ﬁ)serﬁgﬁﬁg and
240 nmm i n dept h, paasds hahtaught wo sSiagderd y42d diades (Bidkseixsong) .a rideatmasnal

di anmeter of 120 04, ' | ' : e ; I Ofhd S Pl Hpared
consi sting of 37 mela%%tpawggo#éirehO?-%gen%ég@cgﬁiﬁ@?ésyéf 3;15? ?ré% QA)
sodium acrylate and 25 nole % acrylic acid. 5500 grans of the aqueous

mononer sol ution is ehay gRdet OagiakieadR0 YoeSelor W ClireBir SOHOPRAURNEL Y
purged with nitrogen gas to renpve thehret ?l%gg entrapped air. Then, the
at""f a

twd Sigma type DPRIESEL '@ 3EF0N43DGE i WY oPTUBCHE BndIFBL flackdt s
heated by the passageomfcoh€iiingades .patt8 fy oleighvdi sfmgdecsdif agepand 0.14 g

of L-ascorbic aci yneri zat i i ni tiat or S.-

d 28, add%'d0 as_ . pgl on \e]
Pol ymeri zati on bEgioRE Sttt oA Oneit BALSF PErYGIHET fqi PRBRORSNO] pre” -=°
initiators. A ppaitstBnweigittucé tife peeqursos paetixtied. i Te deesuhtanteacti.on
system 15 m nut ep, aldahq the AUGhHABLS! ale .1 Nird Alore TREdMELASH oe
polymer is divided into particles about 5 nmin size a the stirring is
conti nued. The theddrier daoakeyt b miplesinanddéhe sempemaguee off the makRr “start
of the.polymerizatipe 30€hdthRFMBher dpler Ssr epproRimdtiedy tésockneggles . nille

resul tant hydrated aqueou el polyner thus obtained are spread.op a
CCandard #50 rot APt 190CPHILSr FheFheREs T Ak REH Aot TR EOtatned o )

for 90 m nutes. mixBdewith i ®dharpar bf cleter.ar Thoukikenreeid (1etr engey forallin

the case of the particleg prod pn_Conparabive Exanple 1) .with a hammer

type crusher an ‘s'\“%fgd 1\i‘\,i t{]n aggf‘%ﬁhgred go@i{;ee‘ﬁau 2(85#9#\4&?355) %8

obtigi n particl espattaclgmdogethesughd aistdisdategrapsl Jicevshedsand ngranahatied) The

Mass average to obtain particles that pass through a standard #20 sieve (850
microns).




particle size of these precursor particles is 153 mcrons. This is the
repl acenent F te: 14/5/97 94 In a m xer_apparatus, 100 /uR9Dbiddre
precursor particles produced in accordance w #6 the above procedure are

m xed with a solution containing 4 parts by wei ght of glycerol, 8 parts by

Vel ant ot vater and. 2 L by S0 PRS e, IRSAFTHS 5P bro

charged into a bowelow ppedab¥e dn oil bath [err] and is subjected to
heat-treatnment for 95 mnutes while being gently stirred. The resultant
particles are pushed through a standard =18 netal gauze (1000 m crons).
COMPARATI VE EXAMPLE 3 A jacketed 10 liter twin arm stainless steel
kneader neasuri ng 220 MM 240 -nmm.in.the nnpnl ng and 240 mMmin dept h, and

having two Signa type bl adgs pos@&t’,nﬁ @:gng\*, I:;)p;al di ameter of 120 mm

is sealed with a lid. An iacglecgug u? rPl%g)Pegared consi sting of 37
wei ght % nononer . The nomed8rg consisis or: 7 > % sodi um acryl ate and

25 mole % acrylic acid. 5500 grans of the aqueous nononer solution is
charged to the kneader ve y purged with nitrogen
gas to renmove the remaining ent_r aBed 8id.5.91& Jthe two Sigma type bl ades
are set rotating at rates%f—-é@ Sm &nd; °a?€?h'-e°sszme time, the jacket is

heat ed by the passage of FoMvgter. 2.8 g of' sodium persulfate and 0.14 g
of L-ascorbic acid are addéd as polynerization initiators. Polynerization
begi ns about four mnutes after {Jg ﬁa&l”'é’l of TRe initiators. A peak
temperature of [err] is redched iiehsi emtae»raea&td @n system 15 nminutes after
the addition of the initiafo® ='The ﬁy‘ar%t“éd" gel“l polymer is divided into
particles about 5 mMmin s@e’ﬁ% 3

5N§the stlrring.ls contlnued The lid is
removed from the kneader &9 gm raat és:aftér! the start of the pol ymerization
and the material is renovig8 from thé knpadef.! Thé fesul tant hydrated
particles of aqueous gel Lyned tihilist obtijined jajefspread on a standard #50
wire gauze (300 nicrons) ggpd drijedeinislajnis|o|jain
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with hot air at [err] for 90 m nutes. The dried particles are pulverized

(stronger than in the case of the particles produced in Conparatl Dl e
1) with a H¥MMR15B86%he crusher and sifted wWith97 This is the P&‘f‘ﬁ’e‘ﬁﬁ%ﬁ

sheet Dat e: 14/ 5/ 97 95 a standard #20 wire gauze (850 microns) to obtain

particles that passes rqu a,sl,a r | ; m.gr gns he
mass average parti cl eTgb?eeqogn?'ﬁegnpngﬁgﬁgﬁgdr ?lx'ﬁ'foes(s‘gl?%%fg %{'éc?pgﬁssgnﬂ n
a mi xer appar at us,indédipar haveofmasheayerager poart xdet isitess adr okbastd abeut 25%
accordance with t % o] i 1xed i t @lohi 0.5
parts by weight oggaﬁ?ge?gﬁﬁ E&Sﬁa& Eglép\%?gﬁ\t%gﬂ]\%a?g?g a6n)f3 gﬁg %Jaergf]é%gy '
wei gnt of i soprop®Atticies used twafedm pychudpdrersc €ampPopiidens soPaphiaiect s,
The sesul tant m Xtgy§frs Sofe@figd magn RugONIADUAMEeHi bRl are THRIIRUBIRIDF the
residence time in the drier | $ about 50 m ?utes. and the terrpera‘taure_oj t he
material at the ofPr®atigr phelddeenuniersp8fo2ARERaates [ 2 1299 P985 N R ei"9
appar at ”S]; 100 par'ITaSgeﬁfnuhﬂi‘a-sr GSLdohﬂ?ﬁenH&bﬁdtﬂ‘lsot hpest obiteal nefdiritbemd Xedl anilt h
5 parts of water. The, mxture is let st 8] L nutes i cvzm1a

at nosphere of [er ?Jho'fso "\Rﬁ éb‘eawlrswreétior?‘%g '{o"ar’:'f(?"gq]gé Iggg_ﬁgﬁgﬁnd‘l"s B

di sintegrated (crushethtangl ghanyirasendy taf obt ciargpardegedeesof hantpes-cie
throygh a standar d 420 sk What ApQni ABddeqates TNirapie 1t BFsd SROACAREN! he

sheet Date : 14/5/ The results of _ arrous tests on the exanples is
. shown bel ow i n Talpodymerifegpmpositions of the present invention, exempiifies oy

Examples 1-7. have greatsr resistance to compression (i.e., higher
gel expansion pressure, and higher swelling rates than z:neir
corresponding precursor particles.

15 Table 1 also shows that Comparative Examples 2 and 3 have
smaller particle size shifts versus their precursors than Examples
1-7, indicating the creation of fewer aggregates. Additionally,
the aggregates of Comparative Example 3, a water agglomerated
sample, demonstrate an overall trend toward fluid instability,

20 meaning that the actual particle size shift due to any
interparticle crosslinking is significantly smaller than the 24.8%
shift shown in Table 1. Table 1 also shows that the swelling
rates of Comparative Examples 2 and 3 are lower than the polymeric
compositions of the present invention.

25 The above properties relate to the performance of polymeric
compositions in absorbent products such that the polymeric
compositions of the present invention should provide improved
performance over the corresponding precursor particles and/or the
comparative examples described above when used in absorbent

30 products such as absorbent members or absorbent articles such as
diapers. |
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This is the repl acenent sheet Date: 14/ 5/ 97 97 Table 1 shows that the
polynerlc conpositions of the present invention have nass ave

si-zes at nB 25% greater than the nmagg average partrc#gﬂéﬁ§§hﬁg§

t he precursor partrcles used to form such polyneric conpositions. Particle
size shifts of this magnitude and direction are indicative of the formation
of large nunmbers of amgwgﬁimcam- mwmh% fevinRg pb@fae AH@ERI9n Ohave

conmponent precur pa Table,1l sh t .the ar, tes
formed i n Exanpl Z’ge'i ’7” %‘f‘tﬂ dfrgc{ {; rt? i &t |"'|‘?§PANS abpv’gg‘éngg tggﬁ a

| arge degree ofskilYederipathetart dhadsvamilouboothemgchangehearmygroddhitasdions '
Tventi on, exerpliPi 0o Tte A EnIc deba ikl Qe ShiiErafl toEie of the
conbression (i. e’"V?ﬂfgﬁEr gél r%xmﬁrgrf@rﬁ mt@géqﬁet)o coMer P ghle appRefes ng
rates than theichaefy rmposrmféhngmcf&uraﬁar mB@ ficet s TAD cark adizRishens

t hat Conparative Exanpl e have snal |l er particle size shifts versus

their precursors 5Agh °P§x§'?rb‘| é§"‘i“"7°"| ndi cating the creation of fewer
aggregates. Additionally, the aggregates of Conparative Exanple 3, a water
aggl oner at ed sanpl e, h@ﬁgnnstrat an overall trend toward fluid instability,
meaning that the }Scéa} & size shift due to any
interparticle crosslinking is srgnlflcantly smal l er than the 24.8% shift
shown in Table 1. Table 1 also shows that the swelling rates of °
Conparative Exanples 2 and 3 are | ower than the polyneric conpositions of
the present invention. The above properties relate to the performance of
pol ymeric conpositions in absorbent products such that the polyneric
conpositions of the present invention should provide inproved performance
over the corresponding precursor particles and/or the conparative exanpl es
descri bed above when used in absorbent products such as absorbent nenbers
or absorbent articles such as diapers. This is the replacenent sheet
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Date: 14/5/97 98 Wile particular enbodi nents of the present invention have
been il ust r\g@eg 1ggg%descri bed, it would be obvious to those skilled in the
art that varyY9dd r changes and nodifications can be made WPOI6U$91/01891
departing fromthe spirit and scope of the invention. It is therefore
intended to cover in the appended clains all such changes and nodifications
that are within the scope of this inventiogg Wat is clainedis: CLAI Ms:

1. A particulate, absorbent, polyneric conposition conprising a

substantially water-insol uble, absarbent, hydrogel-form ng, polyner

material, characterized in that said conposition conprises interparticle
crosslinked aggre the reaction of precursor particles of

sai d pol yner mat efwmmllfmﬁwm ysical ly associ ated together and from

0.01 to 30 parts by weight "er 100 parts of said precursor of an
interparticle crosslinking agent, said aggrq@agses having coval ent

crosslinked bonds between said precursor. particles, and said. polyneric .
conposi ti on Ravi Agpartisukatey c3hsgudents t pRyEewiC, EOmpOS LoD C%{TPS&F’"%% PsEIntiatly
than the mass avejpge iRgstubtee SisRoPbentdi d hydregebdormingi cl pelymdr  Waterial.
pol ymeri c conposition of Cai.m characterized | AN . :
average particle ‘é’F'z'?eCt&f’?egaéP- %W rﬁl‘ﬁr 8?%5? %%pﬁggétohlﬁwj%ggﬁrerﬁﬁ%ﬁde
the mass aver age grasslioked siaggregatesi dwhickcueomprigear torecunsor3 partjptes of  the
pol ymeri ¢ conposid o, nqf 4 {32l Wa]tero-rin%oltﬁm@f acét‘r’srok'ﬁé‘rﬁ. ! Wny&h@eﬂmﬁfpurﬁﬁ&mer
particles have anass average particle size of |ess than 180 m craoneters. )
4.  The pol ynemaser@dnpddi tanonintgreartigie opepsshinkinge agept eg”S??Fdﬂchéf% said
ﬁhgr actler}zed_ i’bo]}nfilﬁt matdiQai Séﬂoi‘iﬁﬁdltpiraéddgor\fﬁml icessob Utdra, covaent lrossiinked
ydr ogel - f orm ng,, yper materjal has carboxyl grou an ..Sal. .
interparticle cr cPé’gS? nggtrvﬁe%\gé?l‘t“ rPé?c‘é"Es"reBEf%f}?ﬂhcﬁ%gna’ﬁté’gbra%gp 1ep2c|rrgsshnked
nol ecul e capabl e shregaaesi pgingi pheseat dicatheorglymgriupmompesitiomhin amolapemati gucn

conposition of n . [ ' r ' [ -
np 'ﬁﬂ?ﬁaﬁ% %03@{9!‘?% ri.fn'ogzg{’%ﬁgr? HAS a%ﬁs‘sgﬁveﬂa@gr g&frg.ﬁ_&%%fsﬁﬁze it least

that the substanti e , absorbent, . ! ng.

pol ymer material 3bsutedS%cgeeRtRrofhamahgreass ABRIAISt PHT 6@ nyidRoPy z8fd Precursor

. starch/acryloni trgdr@i@redft copolymer. partially neutralized

wstarch/acrylonitrile graft copolynmer, starch-acrylic acid graft copolyner.

2. The polymeric composition of Claim ], characterized in that it has a mass
average particle size at least 50%, preferably at least 100%, greater than
the mass average particle size of said precursor particles.

The polymeric composition of Claim 1 or 2, characterized in that the

u)

precursor sarticies have i mass average particie size of less than (20
micrometers.

4., The polymeric composition of any one of the foregoing claims.
' characterized in that the substantially water-insoluble. absorbent.
hydrogel-forming, polymer naterial has carboxyl groups and in that said
interparticle crosslinking agent has at least 2 functional groups cer
molecule capablie of reacting with said carboxyl groups.

($1]
.

The polymeric composition of any one of the foregoing <claims.
characterizee in that <he substantially water-insoluble. absorbent.
hydrogei-forming. poiymer material is selected from the group consisting
of hydrolyzed starch/acryionitrile graft copolymer. partially neutralizsa
starch/acrvionitriie grafi copoivmer. starcn-acrylic acid graft copoiymer.

& 4
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REPACEMENT S [err] Tis is the replacenent sheet Date: 14/ 5/ 97 100
partially B{ﬁgﬁed starch-acrylic acid graft copol yner, ? g(?lnyl
acetate-acrylic ester copolyners, hydrolyzed acrylonitrile or acryla

copol ymers, hydroftyzed slightly network crosslinked products of any of the

f or egoi ng copol ymgmgﬁ‘ eg\kﬁ eut ralized polyacrylic acid, and slightly

net wor k crossl i nk artially neutralized polyacryllc acid. 6.
The polyneric ' any ond00of the foregoing clains,
characterized in

art icle crosslinking agent is_sel
the group consisting of polyhydric alcohol conpounds. pol mmu‘wim?m‘m“r
conpounds, pol yfunctional aziridine corrpounds pol yf unctl sk
conmpounds, and pol yfunctional isocyanate conpounds. 7. The polyneric
conposi ti on of pastiallpneeutfalizdic starckegorybic cicidmgrathacepnlomer.edsiponified
that the substangjal | YcdBUeBLadrTRe Ukt eer a'es&p%a.ts, hu;fm@?iedf Oh&y1@nitrile or

pol ymer material Tcons netvvor crosslinked

products of par t3cEYlapide sopel ymeES, ;9651"3%1&’?94 is¢ightily. “%"“’"k TResslipked aroqucts of
conposi tion of apn@nef -theneoredbing f&po%ﬁedlplagtmnﬁl Mtrshmaqaﬂrylamd igNacid,

o g SRR FaRIST AROFED SHeminket SBIGRERE Forbfriia Reutrat vz

1. 2- pr opanedi ol pobyatryl i pchanedi oI 9. The pol yrrerl c conposition of
any one of the preceding clains. characterized in that in addition to

being interparticle crossl I nked, the_ precursor particle f .
substanti al by That epal Ymericy bIcampos i hiffior BEnt 3y APBgedt 1 dhA ng‘?”eﬁﬂl'lﬂrerdaims'

material are al %ﬁaﬁdﬂtéﬁﬁz@dCHQS%ha@kﬁﬂ aih'aerpl'he‘dael Y gyl Eningpagent ors Qfeletted

one of the prec cl ai s, whet Lecuy sor articles

substantially %’h & Hgﬁtfmbq"@s’ggﬂgo?ge‘fﬂ]y ’ﬁ{’d?oﬂ;‘eﬁ"g Lrﬁ?"ﬁa"mffm PRLyalycidyl
material are sub?.hantcpwdtmdslr yrol¥funcThenaokzimddine compuwdsi eoipfunanjoraieamine
the Cainms 1 thrg f(l / erﬁdwfa‘fo&% ]5,%),;93%%5@09“@@ ght of said

interparticle cross agent ht of sal d precursgor
particles id-ni Xo8 vmlarmwmm £OPRPSIBigRar t°§ bywve.ogﬁt %ﬁ Videer forggoing  claims,

hydr ophi I | C or gahafackeriat . iwr thakt UheS substantially water-insoluble, absorbent,
hydrogel-forming, polymer material consisting essentially of shght]y
network crosslinked products of partially neutralized polyacrylic acid.

8. The polymeric- composition of any -one of the preceding claims,
characterized in that the interparticle crosstinking agent is selected
from the group consisting of glycerol. trimethylol propane. ethylene
giycol, i.2-propanediol. and 1.3-propanediol.

[Ye)

The polymeric composition of any one of the preceding claims.
characterized in that. in addition to being interparticle crosslinked, the
precursor particles of substantially water-insoluble. absorbent,
hydrogel-forming, polymer material are also surface crosslinked.

10. The polymeric composition' of any one of the preceding claims. wherein the
precursor particles of substantially water-insoiuble. absorbent.
hydrogel-forming, poiymer material are substantially dry.

[y
-
.

The polymeric composition of any one of the C]a‘imé 1 through 9. wherein
from 0.5 to 10 parts by weight of said interparticle crossiinking agent
per 100 parts by weight of said orecursor particles is mixed with from 1
to 20 parts by weight of ‘water. a hydrophilic organic soivent. or mixtures

thereof per 100 parts pv weight nf caid nrecurenr narticles.
g
i



t hereof per 100 parts by weight of said precursor particles. [err] Thi s

Is the replﬁgﬁﬁpﬂ%6§heet Date: 101 12. The polyneric conpo
Caim 11 ereln said interparticle crosslinking agent i s%’é:ltrﬂﬁg?'dﬁmgﬁd

sai d hydrophilic organic solvent is selected fromthe group consisting of
met hanol , et hanol, isopropanol, and m xtures thereof. [err]

12.

] Y

The polymeric composition of Claim 11 wherein said interparticle
crosslinking agent is glycerol and said hydrophilic organic solvent is
selected from the group consisting of methanol, ethanol, isopropanol, and

mixtures thereof.
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