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1 ABSORBENT COWPOSI TES AND o
ABSORBENT WRPATSIE CONTAI NI NG THE SAME 5 PCT/US95/15789
Field of the Invention 10 The present invention relates to

absor bent conposites containing one or nore individual particles of
absorbent gelling material, the particles- havi ng chem cal |l y
stiffened, cellulosic fibers wr apped ar ound Lind adher ed to the
particles, and to met hods of making the absorbent conposites. The

absorbent conposites are especially suitable for use in the absorbent core

15 conponent of disposabl e absorbent articles such as fem ni ne hygi ene
articles and diapers. ABSORBENT COMPOSITESEANRgr ound of t he

| nventi on rials (also referred to as
hydrogel s, 20 superabwﬁgwmwgw'ﬁél NGTHE §ﬁME}ere| nafter
alternativeg% referred to as _ in the plural, "AGW") are
capabl e of sor bi ng | ar ge quantltles of |iquids such as water and
body exudates and of retaining ' such absorbed |iquids under noderate
pressures. These absorption. characteristics make them especially
suitable for use in disposable 25 absorbent articles such as diapers,
sani tary napkins, incontinent devices and the like. Particul ate AGVW
are typically disposed in and/or on webs of absorbent fibers in the
absorbent core conponent of such articles. For . exanple, U S. Patent
3,699, 103 issued to Harper et al. on ﬁH i ion and U. S. Patent
3,670,731 issued to Harnmon on June 2

10 - The present mventton relates to absorbent composltes containing
one or more individual particies of absorbent gelling material, the particles-
having chemically stiffened, cellulosic fibers wrapped around and adhered
to the particles, and to methods of making the absorbent composites. The
absorbent composites are especially suitable for use in the absorbent core

15 component of disposable absorbent articles such as feminine hygiene
articies and diapers.

Background of the invention

Absorbent gelling materials (also referred to as hydrogels,
20 superabsorbent, or hydrocolloid materials, and hereinafter alternatively
referred to as "AGM,” or in the piural, "AGMs") are capable of absorbing
large quantities of liquids such as water and body exudates and of retaining |
such absorbed liquids under moderate pressures. These absorption
characteristics make them especially suitable for use in disposable
25 absorbent articles such as diapers, sanitary napkins, incontinent devices
and the like. Particulate AGMs are typically disposed in and/or on webs of
absorbent fibers in the absorbent core component of such articles. 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.
30 disclose the use of particulate AGM in absorbent articles.

Conventional particulate AGMs, however, have the limitation that the
particles are not immobilized and are free to migrate during processing
andlor use. Migration ‘of the particles during processing can lead to
material handling losses during manufacturing operations and, more



30 disclose the use of particulate AGMin absorbent articles.

Convenagonal articul ate AGVs, however, have the linmitation that the
particl %ot i mmobi | i zed and are free to m grate durRGRUSAEBIsi ng
and/or use. Mgration of the particles during processing can lead to
materi al handling | osses during manufacturing operations and, nore WO
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2 significantly, the nonhom)geneo&s i ncorporation of the particles
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3,901, 236 issued to Assarss al
di scl oses paARSQrEeat Bamréﬁ%g%ﬂ%ese reg'ogﬁﬂgf‘gﬁttpaﬁqLiﬁecﬁaﬂ@B' {eeimgrtothes, for

exanpl e, corwsatero p&iho»ngdofptﬂeo batkstiest re&QltmgChhaéstheﬂmiégameﬁ QA Ng

particul ate or bent terl nt hetic

pol yneri c fllﬁéf?@g%'ra% %‘d@ the F#ﬁ'ﬁ@#&aus'"g gél; é?ee‘d’e?ﬁ%‘rset o or
enbeddedSt heskimn are di scl osed in US. 5,230,959 ‘i ssued to Young,
Sr., et al. on July 27, 1993 and in U. S. 5,6 002,814 i ssued to Knack,

et al. on March 2®ne18mroacbsmeeddmssythe migratlon of pattiqulatenkydrbgelsein
probl ems of gechipbRfaRiciESs ARciiseBdh ) 12661 A58 issued to Assarsson et al.
on August 26, 1975. Assarsson discloses pamculate ‘hydrogels
substantially coated with fibers, for example, conventional wood pulp fibers.
20 Other composites comprising particulate absorbent materials with fibers,
such as synthetic polymeric fibers or conventional wood pulp fibers,
adhered thereto or embedded therein are dlsclosed in U.S. 5,230,959
issued to Young, Sr., et al. on July 27, 1983 and in U.s. 5 002 814 issued to
Knack, et al. on March 26, 1991, respectwely

25 While some of the problems of reducing mlgratlon of particulate AGM
materials have been at least partially ame_horated by previously disclosed
technology, none has solved the problems in the manner or to the extent of
the pfesen’t invention. For example, it has been found:that ordinary wood
pulp fibers are less effective than the chemically stiffened, cellulosic fibers

30 in minimizing the migration of AGM particles.. in addition, the -absorbent
efficacy of the aforementioned materials tends to be limited as compared to
the absorbent composites of the present invention. -In particular, the
chemically stiffened, cellulosic fibers tend to impart faster acquisition times,
higher rates of fluid absorption, and 'high'er ﬂUid, ifetentions' to the

35 composites, as compared to ordinary wood pulp fibers or synthetic
polymeric fibers. -



materials have been at |east partially aneliorated by previously disclosed

t echnol og;wopﬁg.&éuas solved the problens in the manner or to the extent of
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fibers 30 in-mnimzing the mgration of AGMparticles. In addition, the
absor bent efficacy of the aforenentioged materials tends to be
limted as conpared to the absorbent conposites of the present
invention. In parti r e c ﬁﬁg? -
fibers tend to i arws%sé%érraa'cs ualnsﬁﬁ%ﬁﬁp %EH %" i er ra é gﬁ'quw d
absorption, an® ] 'F‘e?@?@rbGHS qrﬂdﬁﬁe Mmreovengbere ds a gontiowipgr ed

di
t9 g/ g r7 d |7 gar y V\Df?féel@!ltbnn'fprb@é the Bbsyiemt iefficacy (inclB@ihgTRiid %c&b&g gH rates. Fi’gos 9

3 fiid retentipps) of ahsorhent Agticlesdneerneraling partiquate ABMS. oft isf
part i cul at e5 AGgspesialiysdesirable dotprovite abborbertrarticlesr f the thittesti potsitle

and- o1 ot goPHBurHRR S ent Wi AisatbeatemiBblnar at i ng part] oul ate
_ fﬁvﬁnels: Ipzss:SbI 2quPl gl k%?\% urg%k on "%8 ;I sttgﬁt %\?ﬁ)#& 3'&‘(?6"&{?' Cltﬁsr??ov'a

ef ficacy. particulate, abspdoentegdhmg malerialsithat aref relativaly immobileranehthiusn
to provide not F}%b 314@';‘5@ wﬂﬁﬁ%@&ﬂ%ﬂﬁb'dﬂ%@rﬁ@ﬁt%r@é E{ %B?&rb%h?aplcl?s

relatively i

absor bent t&r ega&'c‘d%@k‘) AbsArbentGaree gontaininghydr @Qh@!ﬁlﬂbe&%s dnother ehjectsis
cont ai ni ng hyd't@l@ﬁbwlndé éb&iﬁbént Higmhibérs fobinedlfrofm or contalrfin rs‘?.l\:‘.h rﬁEélQH’e“t

menbers forned 0 ai ni uc articul at e, bsor i ng
materials. Sti E&ﬁrﬁ GM? teaﬁisst hgtg S‘P‘ ehef the peesent '"Ve("!S' nis
provi de absor bemtpraevidecalzsorbent artivies cohtainingbtheskeatsarbeht Qélhﬁgtrﬂéleﬂafs

15 ana or gor NHCR s, ot el nof i BropledF e Rbshatek Piolrity

provide 15 anckorgeltornskinc¥eat ariother abjecebf/thm;)resenmm@manl isHo ipnavideeet

herctofore, | absorodl°aHiERE of relsfidel fin Lentpifior ke ings: B 3KBeed e

The present i nabsorbnntdr@msoﬁabmmanmlemmmmm contain
particul ate AGM and chem cally stiffened, cellulosic fibers, and to
absor bent menbers and articles corrpr_i sing such a corrposi te. A

conposite of the _
P Summary of the invention

20 The present invention relates to absorbent composites that contain
- particulate AGM and chemically stiffened, cellulosic fibers, and to absorbent
members and articles comprising such a composite. A composite of the
present invention contains one or more AGM particles and chemically
stiffened, cellulosic fibers that are wrapped around and adhered to the

25 particles in individual form, with a substantial portion of the fiber ends
protruding from the surface of the particles. The fibers can be adhered to

the particles by embedment in the polymeric material of the particles, by a
bonding agent, or a combination thereof. In a preferred embodiment, the
fibers are adhered to the AGM particles through the use of a bonding agent.

30 In a preferred embodiment, the chemically stiffened, cellulosic fibers
of the composite have intra__ﬁber crosslink bonds formed by crosslinking the
fibers while they are in a relatively dehydrated, defibrated (i.e.,
individualized), twisted, curled condition.

The absorbent composites are preferably prepared by a method that
35 includes the steps of: (1) applying a bonding agent in liquid form onto the



present invention contains one or nore AGM particles and chemcally
stlffqug iﬂ‘\"#m osic fibers that are wapped around -and adhered to the 25
particl %/ dividual form with a substantial portion RET/USI/ISI8er ends
protruding fromthe surface of the particles. The fibers can be adhered to
the particles by enbednent in the polyneric material of the particles, by a
bondi ng agent, or a conbination thereof. 4n a preferred enbodi nent, the
fibers are adhered to the AGM particles through the use of a bonding agent.
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feminine hygiene articles and diapers, comprising the absorbent composite.

20 In a preferred embodiment, the absorbent article has an absorbent member
that comprises the composite and an absorbent mrner means preferably
as described above. - :

| ‘The AGM particies of the absorbent oomposrte tend to be
_ tmmobmzed by the fi brous wrap when the absorbent composrte is
25 tncorporated into fibrous absorbent structures Thus the problems
associated with. mlgratlon of AGM parttcles are mrmmrzed Moreover, the
particles are mdrvrdually cushloned by the fibers, thereby tendlng to reduce
negative aesthettc results and ptnholtng, and to increase wearer comfort.

The absorbent composites of the present rnventxon provide improved

30 absorbent properties relative to fiber/AGM composites known heretofore. It

has been found by the present rnventors that the chemrcally stiffened,

cellulosic ﬂbers employed in the absorbent composrtes of the present

invention provide benefits that are not achieved with ordlnary wood pulp
fibers or synthetic polymeric fibers. - |



The present invention also relates to absorbent articles, for exanple,
fem ni ne h&gl ene articles and diapers, conprising the absorbent conposite.

20 In a WPEATFEd enbodi ment, the absorbent article has anPGHYSISHSMRY

- menber that conpri ses__lthe conposite and an absorbent carrier neans,
preferaply as descri bed above. The AGM particles of the
absorbent conposite tend to be I moli | i zed by the fibrous wap when

t he absorbent conposite is 25 incorporated into fibrous absorbent -
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20 conform to the AGM particles such that the fiber ends do not protrude or
only protrude to a relatively minimal degreé. When contacted with fluids,
the fluid must first penetrate the wood pulp fiber wrap before contacting the
AGM particle. Once the AGM particle is wetted, it tends to suffer from some
resistance to swelling since it is constrained by the wood pulp wrap. In
25 contrast, the chemically stiffened, cellulosic fibers conform less intimately to
the shape of the AGM particle such that larger void spaces tend to be
present within the fiber wrap. As a result, the chemically stiffened,
cellulosic fiber wrapped AGM particles tend to have a faster fluid absorption
rate and a higher fiuid absorption capacity under pressure and fluid

30 retention.

The ability of the fiber ends of the chem:cally stiffened, cellulosic
fibers to protrude from the AGM particies tends to minimize migration of the
particles in the absorbent articles gncorporatmg the composite of the
present invention, relative to composites of absorbent particles and ordinary

35 wood pulp fibers. The protrusion also tends to increase the absorbent
properties (including the fluid retention, acquisition time and absorption



absorbent article designs. - On the other hand, conventi onal
wood pu ' are very soft and pliable relative to the chemcally
stiffengg?gggﬁrﬁlosic fibers enployed in the pr esentPGIUSHSHSTEA. Such
wood pulp fibers tend to totally wap around or 20 conformto the AGMV
particles such that the fiber ends do not protrude or only protrude
to a relatively mninmal degree. Wien contgcted with fluids, “the.
fluid nust first penetrate the wood pulp fiber wap. before contacting the
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absor bent properties (including the fluid:retention, acquisition
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Brief Description of the Draw ngs

of an absorbent cqFigard Besadrt absbisént articlelif thBe e egaba
Figure 2 is %ﬁ %Eg;? t.us,stuitabl e for use in Poromﬂﬁg t Ee_:"éadolss"or gg@ng to
conposi t es of "¢ RESTRUIRYEMIN ent i on. - Figure 3 is an absorbent
~article in the formof a sanitary napkin 10 according to the present

i nvention. _ , _
15 Detailed Description of Preferred Embodiments
The absorbent composites of the present invention contain particles
of absorbent gelling material (AGM) and chemically stiffened, cellulosic
fibers. - _ |
| By "particles”, "particulate™ and the like it is meant that the absorbent
20 gelling material is in the form of discrete units. The particles can comprise
granules, pulverulents, spheres, flakes, or fibers. : Thus, the particles can
have any desired shape such as ‘cubic, rod-like, polyhedral, spherical,
rounded, angular, irregular, randomly-sized irregular shapes (eg.,
pulverulent products of a grinding or pulverizing step) or shapes having a
25 large greatest dimension/smallest dimension ratio like needie-like, flake-
like, or fibrous shapes, and the like. Although the particies may have sizes
varying over a wide range, the particle size typically ranges from about 1
micron to about 2000 microns in diameter or cross-section, and preferably
ranges from about 50 microns to about 1000 microns. .

30 ' Absorbent gelling materials are capable of absorbing large quantities
of liquids such as water and body exudates, and of retaining such absorbed
liquids under moderate pressures. Although the selection of the absorbent '
gelling material is not critical to the present invention, typical and preferred



Figure 4 is a cross-sectional view along the line 4-4 of Figure 3.
Figure 5 i %hﬁpforbent article in the formof a diaper accordin 9%4!
I NVen 15789
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Preferred Enbodi nents The absorbent conposites of the present
I nvention contain particles of absorbent gelling materi al (AGM and
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ese B/o mers may be used either mdependently or in an admixture of two
or more of the polymers. Examples of these polymer materials are
disclosed in U.S. Patents 3,661,875; 4,076,663; 4,093,776; 4,666,983; and
20 4,734,498. Most preferably, the absorbent gelling material is a slightly
network crosslinked product of partially neutrallzed polyacryllc acid or a
starch derivative thereof.

The absorbent geliing material is preferably prepared by aqueous
soiution or other solution polymerization methods, such as described in the

25 above-referenced U.S. Patent Re. 32,649. However, it is also possible to
use absorbent geliing materials prepared by other methods as are well
known in the art, for example, multi-phase polymerization processing
" techniques such as inverse emulsion polymerization or inverse suspension
polymerization procedures. For example, inverse emuision polymerization
30 techniques are described in U.S. Patent 4,340,706, issued to Obayashi et
al. on July 20, 1982; U.S. Patent 4,506,052, issued to Fletcher et al. on
March 19, 1985; and U.S. Patent 4,735,987, issued to Morita et al. on April

15, 1988; each of these patents being incorporated herein by reference.

The pérticles of absorbent gelling material may_optior_lally be surface
35 treated. For example, U.S. Patent 4,824,901, issued to Alexander et al. on
April 25, 1989, discloses the surface treatment of polymeric particles with a



of absorbent gelling materials may al so be used. Preferred
absor bapp ogfhdssNg materials for use in the present invention possess
a car boxyl 'gréghp. These materials include hydrol yzed st ar RET/USI9515789
acrylonitrile graft copolyner, partially neutralized starch-acrylonitrile

graft copol ynmer, starch-acrylic acid graft copolyner, partially
neutralized starch- acrylic acid ggaft copolynmer, vinyl ' . .
acetate-acrylic ester copolyners, saponified vinyl acetate-acrylic

ester copol ygBlysquétedhary apfinecr W &irface! freated; the pafiéies aﬁ*éj?rél‘éi’éﬁly”er S
slightly network cr?ssl | nked p oduﬁta of ?‘Eg QID_ the 1_2 f.aoregol ng

pol ymers, paPHifape eated 1@s, aescoped. 5| LS. Patentn 4. M@%@ly'ssued to

n ﬁte wor k cros Tsubslkihqtooetualt s:_mManli'i tzsea,l 1 %&ﬁh&bﬁd&rﬁﬁ? -gﬁi'%igontis%(’ k’%frégékgc%éit o

or rmrg o?‘/ t%édg@?{?ﬁé’:’g‘s’%@%ﬁ&d &Pgt E%g%%p‘{aégﬁéﬁsnat erials are R
di scl in US: i i 076 663 4 776;..4. 666, 983; d .
954055 1, PGS, g et ot s i i S
slightly  capaeity wopsarptive | Gapasityprefears: to dhe capacity| of acgiven! palyrher "
pol yacrylic lﬁfditﬁriﬁlr tchabsorb liqaidd' ﬁgpgﬁﬁic\ﬁaft'dﬁ?néé‘%ﬁoébi&ggtﬂsand can vary 'N€

absor bent ge ateri a re y prepared by aq

; l.is ) ;
solution or 8 yuwithnthey | £t the, ligutd being ahserbed and withodhen t he

25 above- r efrairpier e which thetighid Bentadls 84& polym&Viateridl, ilsorﬁg&ﬁ:og%%fb' e
“to us .absorb‘ent II-|Q naterl | s _pr arded / ot_h?r t hods as are
well 10 CliguRvention Absorptivs; Caparfly ds"dafinad 1 d6mns, st ther pmountor
processi ng - Syntheticedtine absorbed fbyaany ngponér&hétﬁ;M'liw It@ﬂhh% of grdme" (
i nver se sus . . D Lza . . r_exa nverse N
emul si on pologfr]ér@%?tf% nun%%%qﬁ%@qhtgdqﬁgggﬂ%{q?%éd -Pﬁe%yrgfgp PEF@?RG"
4,340, 706, |geling matenaisaofi the present iriventionJarg: thaisel 9dfich Uh&ve Panent
4,506, 052, i ' ; cha19,. : .
Parent 4735 B4gpiive CaBeEyiorat, ast @Bout 20 grdfiy,“thote préffiahycdf ieast,
these pakGnt abeut 25 orams: pbSyntheticJrne pey gramafdalymer material. Typicaliphe
particl es of tebpelyRRsH maRirdiS aerdindiavd aﬁ%s@?ﬁﬁmgb 4cibf of HohPaBout
treated. For ex%nBLg U.sS. Paft MSM 901, issue o) exander et al. on
Apri| 25, 198 3bgHt 40, grams.gl ic Urine: peRaram b ipphaner materiak| & with
gCT/ Us-g\é\f)l gghﬁﬂ’iﬂd& for determining the Absorptive: Capacity for pa‘rticulgte, absorbent,
pol y- quat er ngak)’“‘ﬂﬁ%s"mﬂqs'tﬂﬂsr Aich, ap &? usfd 'b%{PE'Pchege%‘?'ébﬁs’r in 4.8 y
sur f ace 20r eaPatents5,300565) dasued to Bergpetal. on 7Agril4531994 s uThist patent is

incorporated herein by reference. '

The absorbent composite of the present invention aiso contains
chemically stiffened, cellulosic fibers. Cellulosic fibers:are well known and
include, -for example, digested fibers from softwood, hardwood or cotton

25 linters, Esparto grass, bagrasse, hemp, and flax. Fibers from other
lignaceous and cellulosic fiber sources may also be used herein. The
absorbent composites - may contain one or more types of chemically
stiffened, cellulosic fibers. ' S

As used herein, _thé term "chemically " stiffened cellulosic. fibers"”
30 means cellulosic fibers which have been stiffened by chemical means to
" increase stifiness of the fibers under both dry and agueous conditions.
Such means include the addition of chemical stifférii'ng' agents which, for
“example, coat and/or impregnate the fibers. Such means also include the
stiﬁenihg of the fibers by altering the chemical structure of the fibers

35 themselves, e.g., by cross-linking polymer chains. ' '



Tsubaki noto et al. on March 29, 1988, incorporated herein by reference;
and in the_above- referenced U S. Patent 4,666, 983. 5 Preferred
absor bent P%'QI’F’ nat erials exhibit a high absorptive PCYHSSY15789
Absorptive capacity refers to-the capacity of a given pol yner

material to absorb liquids with which it comes into contact, -and can vary
significantly with the nature of the |iquid geing absorbed and wth the .
~manner in which the liquid contacts the polyner material . For purposes of

10 this invention, Qreﬁﬁiﬁ)@”ds

of . Synt heti c Uﬁéﬁgxggﬂspc‘) Sﬁ bé!ﬁc‘;ﬁr{'i@% rﬂnb S’ﬁm erms of

gr ans of. 8 iMRIegpaty, crlluiosic 'PQﬁg dgcwﬁyrﬁﬁt'm éﬁ@@lfedPSiﬂ@ﬂ rhaving

ﬁg\s‘; gr gﬁnt nﬁﬁddérﬁéoﬂitﬁirﬂﬁ% Iaétr@upﬁ ; Fﬁrﬂﬁf@n r upsgr%ucsm a8 thosBOgfaildbié "

preferably at IAEr a 'gnaggfﬂﬁ:h %“ﬁ&g °§a€ @ég%w@%rn&ﬁpggoﬁgr'ﬁﬁxowet

Rgl yme[ mat (é:sa i abtreﬁgth cedihg, such as puqamd@mlchmoﬂyt deihsresin e(e g h !
sorptive Capa gr e |c

i e per gr am S8 Ho heichdR, B Wifhington, DAZRRPE LAY MilVacyiaricents

Absor ptive Capa(ﬂ&%crlbed frrexaroplet i UsSsPatentt3,556,932 issugdddanaary 19, 1971

conposi tions, begusgd I n |s%3(§§ I b

5, 300, 565, |ss\llj\lte6d t@o [eér eeett Sﬂl' Fggs fer '8%21 ﬁ%ﬂ s%obj'a ernctm‘y g\%lféﬂle

i ncor por at ed hepely.acas}aM%mfbe ed by American GyanamidoEpenStaniondo £ T,cUSA,

the presentqg nV@ﬁHéﬁ’ﬂ'\é‘l@@eﬁéﬁi@Pﬁe ™ 631 | d
fibers. Cellul o | C flé?)qu are wel | h CNGE“&%E ﬁbrﬁﬂaldé o?ngigé‘uh%

di gested fi bers SETRIN svhaPG\&F@)SVQBV‘}{m%feSzBS Iﬁ‘rﬁeé\%a %ﬁﬁﬁ?@n
grass, bagrasseonheepstrengttf resins utilizedsinf thepapéerart, and ghhéfﬁryeap'ﬁhc’ﬂub

e oSt L Do 8% AR T rerM sedf o. 20. W Skt

cel lulosic fibePaper and Paperboard’, ibechriieale Assotiationh eofnttie hRuipc andy Pa er

stiffened c@ I u‘ rfryf(mqo{k 3@65313 kéﬁ R@@%%@g&%ﬁ’%c“ have been

stiffened by chem<caF ‘nmeans rease s ‘e fibers under

both dry and aqueous-mgrwbérgqnﬁ,ﬁed in the%b?ﬁb%@f@%sh ?ﬂkﬁgﬁ ?@}ﬁd&iﬁér@a

chemical stiffening agent I mpreg
the fibers. Sucfeasgnsf Mma!cmﬁﬁ!lqme For examnle.f erassijnigng: agentshean bg/

al tering the chggphéd t&t !h@tﬁﬁe?so%idrﬁ slibseduent to iofES aré- Shusedy to
cross-1linking po gmer ¢ ;a 17573

PCT/ US95/ 15789 chemically form intra-fiber crosslink bonds. These crgsslink bonds can

20 increase the stifiness of the fibers. Whereas the utilization of intrafiber

crosslink bonds to chemically stiffen the fibers is preferred, it is not meant to

exclude other types of reactions for chemical stiffening of the fibers.

Fibers stiffened by crosslink bonds in individualized (i.e., fluffed)
form are disclosed, for exampie, in Bernardin, U.S. Patent 3,224,926,
25 issued December 21, 1965; Chung, U.S. Patent 3,440,135, issued April 22,
1969; Chatterjee, U.S. Patent 3,932,209, issued January 13, 1976 and
Sangenis et al., U.S. Patent 4,035,147, issued July 12, 1977. More
preferred fibers are disclosed in Dean et al., U.S. Patent 4,822 453, issued
April 18, 1989; Dean et al., U.S. Patent 4,888,093, issued December 19,
30 1989; Schoggen et al., U.S. Patent 4,889,596, issued December 26, 1989,
~ Herron et al., U.S. Patent 4,889,595, issued December 26, 1989; Moore et
al., U.S. Patent 4,898,642, issued February 6, 1990£ Herron et al.,, U.S.
Patent 5,183,707, issued February 2, 1993; and Herron et al., U.S. Patent
5,190,563, issued March 2, 1983. All of these patents are mcorporated

35 herein by reference. '



' For eXeanary pur poses, polyneric stiffening agents which can coat or

I mpr eg ulosic fibers include: cationic nodified starch having
nitroggﬁb%ﬁ&#ni ng groups (e.g., am no groups) such as tMOEESH(IATE DI e

from National Starch and Chemi cal Corp., Bridgewater, NJ, USA; |atex; wet
5 strength resins such as pol yam de-epi chl orohydrin resin (e.g., Kynene
557H, Hercules, Inc. WImngton, Del awargg USA), polyacryl am de resin-

(descri bed, for exanple, in U S Patent 3,556,932 issued January 19, 1971

L S22 o S g ek R s o
under the tr!iﬁ@gm %Qﬁﬁﬁl 9]‘”' R%imklﬂ%égpﬁmghwzf ipersnara inna

for rralt de[lyderelaﬂvely defydpatiegdet Uaﬂbrrated né.e. esm@udaemwr atwudﬁe’asl l eelinéd OB |

on wet stren roar abl e
herein, can gén?%@ﬁdnﬁﬂg%gsﬁfsﬂ&#&f ng@a\&ﬁpggu&g '"‘3'@!‘9‘ S(B%rgﬁ&eﬁﬁ ‘
Paper and Paﬁbeta)arej in thisctondition s $o doem ifibers iwhitlke dpel stiffemedPamd wHith

| ndustry (Ne

The fi bers u}%rf I zeEFt rmg&apeﬁﬂé&%ﬁﬁg&lﬂlgﬂyd rﬁ;(;gg&qrsﬂ?? gggarqjent

§ites, here
means of chedftides h@ﬁ&'ﬂr oRUCh-§bets aRd Brocesses fommaking:them are a:lesbabed

applied to tfetHd Si56ve Nﬁo@ﬁorﬁé@@ﬁwt to application, are caused to
chemcally formintra-fiber crosslink bonds. These crosslink bonds can 20

i ncr e?se tge sti fmmlgfcﬁémél tsfﬂf@nmq:@ﬁstmatubahl th uggdof%rl %h&ﬁfl ber

Crossi | on (0] ers..l rerer.r | i no

ot ofb O SRSEN RN iiudd Fitridierid RSk inRirRLASEHE Beiping, |

t hg fi td)erls not limited tc:c (Fz-lﬂg dialdehydes; dCH:Cg rrmﬁaldét?ﬁeslhavmg an acid ‘
i vi dua I V4

el heionBiy. /A4 EtBioouss LR alIARRBEChaliRG B T e o

Pat ent 3, 440ahatnydes§mnqnpl |grogp, and oligogrs (fa@nyr pkdhe Licremeationed

3,932,209, i

4,035, 147 : ssh@guﬁluﬁ a‘[ée cﬁforﬂédare ca 5&? %@hgzwgha#e' | sg'&(;sed

in Dean W ahydroxyk, 9"P!5!P§n’c" @ mlasge"uleg%e%ham or/sm iproximatelysdocatedn et

al ., U'S. PatglNilo$e ZHaiRdIn d singhs! fibeE.er8ifdh éu%ssﬁﬁkmé nt§¢d‘6?ﬂéﬁ lftédal .

U S. Patent 889, 596 6, 1 %
Pat ent a4eg89 digise 1’58@?‘%&@%&*‘%@% cé‘ﬁ‘y’s%%ré ipglude, Eu%@re "?}alg"it?éjt ent
451 ?gg %1% | &% Ugl hi:tﬁalﬂetwd,e Gglyagélp forrealdenyds, and,glyoylic acid. PQedlulosic

, , , I
5, 190, 563, ﬁéued SEEQQ%WV %b'ﬁé %FFW“M@“B%’%%&“QH@ %‘P@iaﬁ‘iﬁ% e 35
her ei n th r esamm describedonothe1atsn@-referenced and incorporated U.S. Patents
PCT/ USOS/ 1574 888,003; 4,898,642; 4,889,595; and 4,889,596.

Most ‘preferably, the chemical stiffening agent that is employed for
intrafiber crosslinking is a polycarboxylate. - Suitable polycarboxylates
include C2 - Cg polycarboxylic acids, including aliphatic and alicyclic C5 -

25 Cg polycarboxylic acids either olefinically saturated or unsaturated and
having at least three carboxyl groups per molecule;. and aliphatic and
alicyclic Co> - Cg polycarboxylic acids having two carboxyl groups per
molecule and having a carbon-carbon double bond located alpha, beta to
one or both of the carboxyl groups. A given carboxyl 'group_ in such C2 - Cg

30 polycarboxylic acid crosslinking agents is separated from a second carboxyl
_group by no less than two and no more than three carbon atoms. Preferred
crosslinking agents of this type are citric acid; 1,2,3 butane tetracarboxylic
acid; 1,2,3° propane tricarboxylic acid; oxyd_isuocihic -acid; tartrate
monosuccinic acid; tartrate disuccinic acid, or a mixture thereof. More

35 preferably, the crosslinking agent is citric acid. The fibers crosslinked with
a Co - Cg polycarboxytic acid will typically have between about 0.5 mole %



10 In the nore preferred stiffened fibers, chem cal

processin s I ntrafiber crosslinking with crosslinking agents
whi |l e sucﬂw*ﬂge#s are in a rel atively dehydrat ed, defl’lqwgag’@f’ge.,

i ndi vi dual i zed), tw sted, curled condition. The effect of
crosslinking while such |nd|V|duaI|zed (i.e., fluffed) 5 fibers are in
this condition is to formfibers which are s{4ffened and which - tend
toretain their twisted, curled configuration during use in the absorbent

articles herein.arcdbditbe0D ricie B6 OroBERkihg" aE, néa!&zhafedarcm Ch?&femum@
in the above incor l e ch

at ed
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crosslinking agents contenplated use in preparing the sti ffened
cel lul ose fibers. incl L@, Preigrred stifianed; ﬁp?"&lthat are twisted, and, curied san: be
gl yoxal , formal Qiﬁhﬁf dethyl réflerérioihg botk iglfibéeitwidtasount” and a ﬁﬁélbWI fa::tor"

stiffened by suc cro |nk| ent and met.ho k|n
are descri bﬁ@ %@"? gﬁsa@ QF%S%{%E}?QJ"B qﬁ&t‘gﬁwt nodes
4,888, 093; 4, 898pr6§3nt th &%erféiﬁ length 6f iﬁ&%r S9Fwist count is utilized &9 means of

Phtrat iber cr osJPRARMAAS 16 epfet RS wiHEH o fidt'is chrateh dbei its dapaituginal axis
include Cerr] -Th# ¢em) "iwikt nadebrefers taca dubstantiallyl axigl xbtatioat ofc 180t abeut
Sht it ated or unolp orRinyErl did SIHRREE et & pBHiciCIor 3h ke G el Vthe
per ol ecul 85 anmogle'bappearsadark relative tg the cestcofghe fiher waen rvnqwed under a

pol ycar boxyl i c %id‘gs% ﬁ@r\g\‘@ﬁﬁﬁﬁ@@q@htg i8fiode aPpea@&é’tRL&t%ééﬁbns

havi ng a carbon-car

both of the car b@?fe'@ﬁ%é@nsﬂ“gﬁ(’é\g Passest ﬁr@“ﬂbpal ﬁdgﬁ@ﬁatf Rer Yvaﬁ %eeﬁq]
30 pol ycar boxyl i thedsfofermentiohed totaiord e The dnﬁtmamamnfmmsac@@emds to

b I
atons. Pref or r o axal FotatRL B TR0% tiscuEBes Of AVt fiopesdh & Eain Jeagior
1, 2638332 ?2:23 St fiverar (hex \thedwist count)a\fs dn‘edtl;élriﬂlcpatupamfetd herdegres offiber twistd;

|
2ol d, or a m xt (BB BV Sicg peramSRRTAS el YHeord-Aliet for UetdffiniHe
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The preferred stiffened cellulose fibers, which are formed using a Co
25 - Cg polycarboxylic acid crosslinking agent, will have an average dry fiber
twist count of at least about 2.5, preferably at least about 3.0 twist nodes
per millimeter. Furthermore, the average wet fiber twist count of these
fibers should preferably be at least about 1.5, preferably at least about 2.0,.
and should also preferably be at least about 1.0 twist nodes per millimeter

30 less than the average dry fiber twist count.

in addition to being twisted, the preferred chemically stiffened,

cellulosic fibers used in the composites of the present invention are also
curied. Fiber curl may be described as the fractional shortening of the fiber

due. to kinks, twists, and/or bends in the fiber. For the purposes of this

35 invention, fiber curl is measured in terms of a two dimensional plane. The
extent of fiber curling can be quantified by referencing a fiber curl factor.
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and agﬁ 10.0 nol e % crosslinking agent, cal cul ated on A’Ca‘é‘f%J’éWé%

anhydr ogl ucose nol ar basis, nore preferably between about 1.5 nole %

and about 6.0 nole % crosslinking agent, calculated on a cellul ose
anhydrogl ucose nol ar basis, reacted thet2with in the formof intrafiber
ester 5 crosslink bonds. Cellulosic fibers stiffened by crosslinking
agent s of tTihe fiber curl factogscadwo drmemétmaifmeaéuremem@fwtemdeteinMd bed in

S o0 os. by viewing'PeSH il W6 JHSRANE e To BRiGRiiRe Tutteldty, 21,
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nt
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t he degree égcmgtg@fr@n{ tHeefollowinigequatiobout its | ongi tudinal axis. _
The term "twi st node"” refers to a substantially axial rotation of 180 about

the longitudinal axis of the fiCwat Facloere(Lip/bgpoention of the fiber (i.e
t he 15 "node") appears dark relative to the rest of the fiber when
vi ewed under a An lmageranalpstsopamdtthatmbmutﬂzédltogﬂ&asu?bd. angtL fode

Chrough an S eqree mUS, Patent 5, /8707 " ﬁﬁ?ﬂ‘*ﬁﬂ@*%%ﬁ?@#é@%ﬁ%%% 3
rot at i- i@ Twlmoscaﬁbersjewtwlseﬁl hadthe oahsosbpohommmsutes of then present
rotati on of inl8ffigh will nEVe @%ﬂ?%cﬁi‘r dfvat%{ea Casut| 0:39, BRA'OR pRAGBIPT

fibers (i.e e tw st CEH I's direct ndi cative egree of

fiber tw st"’fat least abQyti QR0; 5™ 4 phy5| cal paraneter of the fiber. The

- procedures for de,her&nl ng odes ‘and total twi,st count are
€r

described in the 9iee: of ét'ﬁe"'"g' \gqpér' ephupgnhe type and ameynt o7
The pref er r stifferiing fageet (ice2| crdsstinkingoagent) weed ) the dedreensiddetsidrgtion 62 25

i ot p?%ﬁ?fhi#’ﬁ%%*a"a@fifbé’gﬁéﬁésé* ' GBe8filiho Mert, BAY Sd T e A8, gy T e
nodes condiitions;i affectihe rabnlltwqfnbe fibee to take updiuid andetheftendencyvot
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| east aboutswelhf"gvﬁaﬂ bﬁdﬂ-&ﬂﬂt&ﬂ@ﬂ by referencing the yater é@tentlﬁlrva'ld%( Vhge dry
fiber tw st ﬂFm Cal ened cellulosm fibefs'usédiihitAB é@s&&éﬁﬁc&ﬁ?&&ﬁé‘s Hehéin,

D o s WV e aessine ol he;ameHntpLwalakseteined by s piase & Hoers epy:
ankbe ?5\/.3 gfu;tbstdnﬁélgﬁr Fagl Lc(ijfgme omérﬁbbgrmrnnaeL beba f'eor’ggVed Anothedue to
e oy eSS, b3, b 1o Sfara ek ol AfLRRE, Bl biioen, 5.
ext ent of ffxbens formednby crosstiekingefibers indreiatively eiahydratgdafofmherthnn of
factor. alcohol retention vaiue (ARV). ARV is a measure of the extent to which a
25 fluid, e.g., isopropyl alcohol, which does not induce ‘substantial fiber
swelling, is taken up by the stiffened fibers. The ARV of the stiffened fibers
is directly related to the extent that the fibers were swollen with the solution
of crosslinking agerit during the stiffening procedure. Relatively higher
ARVs mean that the fibers were generally swollen to a relatively greater
30 extent during crosslinking. Procedures for determlnmg WRYV and ARV are

described in U.S. Patent 4,898,642.

The WRV for the stiffened, twisted, curled fibérs used-in the present

" invention will preferably be less than about 60%, more preferably in the
range of from about 28% to about 60%, even more preferably from about

35 28% to about 50%. In more preferred embodiments, the WRV of the fibers
can range from about 30% to 45%. Fibers having a WRV within these
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fiber cur O3 a two di nensional measurement of curl, | Palwwsssassed
by viewi ng the fiber in a two"di mensional plane. To deternine curl .factor,
the projected length of the fiber as the | ongest dinmension of a two

di mensi onal rectangl e enconpassing the fi beq LR, and the actual |ength of
5 the fiber, LA are both neasured. The fiBer curl factor can then be

Gur | Fact or - ((504a Bré PIELeH tE  orBlide,an, qpiimal baigncs, qf.swelineriasuessh
be utilized to untwisting BRdSfiberistiffness. is described in U S. Patent
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to swell. The f(isepropyi bfcotot) ofthetfibers aseful hereinwill beness tivarl about 2794,
swel ling can be quantified by referencing the water retention val ue (VRV)

of the stiffened cel Thedmtifferfedcelulosefibers Inéteuahavmgdhe preferred twist beurt, n.
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Anot her parmedmmmtmmaammeslm such fibetscincrelativeiy dehydrated form he
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described in U. 8,932209t 4, 898 642. The WRV for the stiffened,

twisted, curled fibers used in the present
The relative amounts of particulate absorbent gelling material and

20 chemically stiffened fibers in the composlte of the present invention ranges
from about 90% to about 30% AGM and from about 10% to about 70%
chem|cally stiffened cellulosic fibers. Preferably, the composite contains
from about 70% to about 30% AGM and from about 30% to about 70%
chemically stiffened celiulosic fibers. More preferably, the composite

25 contains from about 65% to about 35% AGM and from about 35% to about
65% chemically stiffened cellulosic fibers. Each of the foregoing
percentages of AGM and fibers is based on the total weight of the
composite. | |

The absorbent composites may also contain fibers other than the

30 chemically. stiffened, cellulosic fibers. For example, the absorbent
composites may contain other hydrophilic fibers such as are known in the

art, including ordinary wood pulp fibers or synthetic polymeric fibers,
including polyolefin mono- or multi-component fibers. The multiconstituent
fibers may contain two or more different polymers. When used, such other

35 fibers will typically be employed in amounts of up to about 50 % of the total
weight of fibers in the absorbent composite. Such other fibers may be



invention wll preferably be | ess than about 60% nore preferably in the
range Q{ll fro about 28%to about 60% even nore preferably from about 35
28% t o "Bt :b% In nore preferred enbodi nents, the WRV RET/U$AS/15T8%¢r s

can range from about 30%to 45% Fibers having a WRV within these WO
96/ 17573 PCT/ US95/ 15789
13 ranges are believed to provi qg an optimal bal ance of

swel i ng-i nduced untwi sting and fiber stiffness. The
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(2 I7S/opr opyl  plecsrealeht ﬁi tﬁé‘éb?girgjrﬁcdﬁﬁﬁel | wté)eérlelbégrgérbbrtgeinkj%éé gb@ut
preferred t  §f the éBﬁ?ﬁbe” gl Wﬁtqrfﬂ!t SRR 3'391”&&\? ﬁ‘ﬁ@F ‘PYV(,th
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necessarily exc 'ogg ﬁbé e%ﬂgaﬁﬁ\ln gthﬁfééeﬁgggg%l \gg{"c‘bépggr '??om this
i nvent i ¥, E@éhe&ﬁmevf |tB§r ;f,'bﬁé-’f nf@¥e e | adaered (t§utthﬂot‘\GMmdllﬂmgt dhet he

| t 2 4, d
grg\élzogggy pBRMeeZaticed of. the Eée’GMn 6r by aé.@za b&n&ﬁﬁ; J:aqéntte gﬁ. ?b'é;g\ﬁt an
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gel Iing mat BP!V&Pemeb@J'&?FEfx '1yvfe§!‘ F%ﬁ&P’I‘PE ihe Rotymencmatanale of
t he present of thi@nAGM mechurically engaglngnaabaﬂrcuémo/pmmmbeﬂhn?qmi%a&aﬂnd

0
LSl erors B4 g RRY bedR Eomart yirt R AEA) phpiie s St o, i
and frohd abMetthS/ousmgthnandmgoagent may irsoilven sugh smedrimml engagemeritc
fibers, Nor enpl Sddiighhly ifiveQ e thécharical &R IchanficaTadkiion &1 thé ©
_ AGM particles and the fibers caused by the bondlng agent material. '
Thus, according to one method of preparing the co_mp_o.slte, the fibers
~ are adhered to the AGM particles during the polymerization process for
20 forming the AGM. As stated above, absorbent gelling materials can be
formed by solution polymerization methods or by reverse phase
pdlymerlzatlon methods. The reactants 'that form the AGM are in a
'-homogeneous contmuous solution (solutlon polymerlzatnon) or in one
phase of a multiphase, typlcally two-phase solutnon (reverse phase
25 polymerization). The fibers can be added to e|ther of such solutuons prior to
the completion of the polymenzatlon reactlon to form the AGM Upon
polymerization of the reactants, the fibers are at Ieast partlally entrapped by
the resultant polymer. In solution polymerlzatlon methods the resultant
polymeric product may be ground by methods such as are known in the art
30 of forming AGM particles. The polymeric product is preferably dried by
known methods, prior to any grinding. ‘In reverse phase ‘polymerization
methods, the polymeric product is recovered byvkrid\'m methods, for
example, centrifugation, filtration and/or evaporation. - External forces as
described beiow are preferably applied, during or after polymerization, to
35  promote wrapping of the AGM particles by the embedded fibers. -



65% chemcally stiffened cellulosic fibers. Each of the foregoing
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20 Several types of bonding agents are suitable for use herein. Without
- intending to be bound by theory, it is believed that one type of bonding
agent causes the polymer material of the particles to adhere to the fibers by
the action of fluid surface tension forces and/or the entangiement of
polymer chains due to external softening. Bonding agents of this type
25 include (1) hydrophilic organic soivents, typically low molecular weight
‘alcohols, for example, methanol, ethanol, isopropanol and the like, or
polyols, for example, propylene glycol, glycerol and the like; (2) water; (3)
volatile hydrophobic organic compounds, for example, hexane, octane,
benzene, toluene and the like; and (4) mixtures thereof. Preferred bonding
30 'agents of this type are hydrophilic organic solvents, water, and a mixture
thereof. These bonding agents particularly tend to predispose the AGM to
wetting, such that they tend to improve the absorbent capacity and rate of
absorption of the composites. More preferably, bonding agents of this type

are selected from water, glycerol, propylene glycol, and mixtures thereof.

35 - Other bonding' agénts tend to rely less or not at all on the fluid
surface tension forces andfor the entanglement of polymer chains of



pol yneri zati on nmethods. The reactants that formthe AGMare in a
honogengeiyg/17§3nt | nuous sol ution (solution polynerization) or in one

phase of a nultiphase, typically two-phase, solution (revéﬂ’é’sﬂ-ﬂ!ﬁ%’ 25 _
pol yneri zation). The fibers can be added to either of such solutions prior

to the conpl etion of the polynerization reaction to formthe AGM
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20 - aqueous bonding agent, based on the__,to_t_gl weight of the bonding agent.

Cationic polyacrylamides are well known in the art. For exampie,
cationic polyacrylamides that are suitable for use in the present invention
are described in Puip and Paper: Chemistry and Chemical Technology, 3rd.
Ed., Vol. 1ll, edited by James.P. Casey, pp. 1458-1471 (John Wiley- & Sons,

25 1981), incorporated herein by reference.. Suitable cationic polyacrylamides
are commercially available from the American Cyanamid Cbmpany of
Wayne, NJ, under the trade name of ACCOSTRENGTH®. For example,
ACCOSTRENGTH® 410, 711, 200, 85 and 86 resins are available. These
resins are described in the technical brochure number PCT-729/1-1027-4K-

30 11/81, ‘entitted "ACCOSTRENGTH® resins," the American Cyanamid
Company, November 1981, incorporated herein by reference.

As used herein, "cationic ammo—eplchlorohydrm adduct" refers to the
reaction product between eplchlorohydrln and a monomeric or polymeric
amine such that the resultmg reaction product has at least two cationic

35 functional groups. These adducts can be in the form of monomeric
compounds (e.g., the reaction product of epichlorohydrin and ethylene
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polyamiries derived from polyalkylene polyamines and saturated C3-C10
dibasic carboxylic acids. Epichlorohydrin/polyamide-polyamine adducts of
this kind are water-soluble, thermosetting cationic polymers which are well

- known in the art as wet strength resins for paper products.

in the preparation of polyamide-polyatnines used to form this
25 preferred class of cationic polymeric resins, a dicarboxylic acid is first
reacted with a polyalkylene-pblyamine, preferably in aqueous solution,
under conditions such as to produce a water-soluble, long chain polyamide
containing the recurring groups -NH(CpH2nHN),-CORCO- where n and x
are each 2 or more and R is the CitoCg alkylene group of the dncarboxyhc

30 acid.

A variety of polyalkylene polyamines including polyethylene
polyamines,_ polypropylene polyamines, polybutylene polyamines and so on
can be employed to prepare the polyamide-polyamine, of which the
polyethylene polyamines represent an economically preferred class. More

35 specifically, preferred polyalkyl'ene_ polyémines used to prepare the cationic
polymeric resins herein are polyamines containing two primary amine



aforenmentioned hydrophilic organic solvents, volatile hydrophobic
COMPOURKls ﬁ&% onlc pol yacryl am des, and cati oni c am no- Jnchlorquﬁdrln
adduct s. *ﬁ ondi ng agent nore preferably contains f r om¥EFR

about 90% water and from about 20%to about 10% of at |east one non- 20
aqueous bondi ng agent, based on the total weight of the bonding agent
Cationic polyacrylam des are well knowndign the art. For exanpl e,

cationic polyacryl am des that are suitable for use in the present invention

are descr i begloups 8nd @t deastRrecseddraans amine grogl imwhith fFrechiroged atomsd-

25 ' 1981, Ilﬁhﬁdﬁg‘gbe‘gg%%a‘g?%’@pﬁ35&@@""”&5&@%471 e i8 & Sman "

pol yacryl aninteger greater gham munitycand tiye aumberidfesdcogroups inthe mnie@)tenam d

cxaml o, ranser AT 18 (iBalt Eioht 38 iR aBly, Up A AEBU B he, O

These § némgen atemgcean bBthtat?th"uéO @agiagent garben @toms inuthes group -
PCT- 729/ 1- e 45 %o ddrbBh ateitis furthiér aperOBTRRNETSNE Shriedebion atbgfr

Aneri can q/i 1987, - i.ncor por at ed erein

Nove er
ref erence. AISO contemp]éocgpgo%ﬁe Sléql Polyamines @Q%MQHQS“WHQ]
adduct " r ef gigthylerietétramine, rte&aethytarmpemamuﬁetd@mpméthbﬁﬁﬁéyaﬁu thand a

ronomer ! HikBSWHER i e QT EdadrdEiy blee TS O G Fredmirin oL
t he for10 of the mostpreferred are tine potietiyepe, pthamnmccarWtalmmgdwrﬁ twé to
epi chl or Ohy%eﬁﬂﬁkﬁe rB('BﬁE? two priffiary® arhire ?groups and from, one to three

PCT/ US96/ 15 ‘
di ani ne), osecamday amlqmmws;c form (e.g., the reaction product between

epi chl orohydrin and pol yam de- pagl yam nes or poI yet hyl enei m nes). The
pol yneric ver si ofdS@cop %Fi femuse bereip-argi Q‘HVMQF&W@@HM@'H%

typically rei:ﬁfaiﬁﬁfgftolr?‘agrt rtﬁfeteloﬁpgno droups with aVQéﬁeteéhé ot'hesé grdapscan be
|

ted h
gsnaﬁoeeﬁnchpeﬁ&t%d ertiany, amine %r&é’tﬁme p‘?'Y?m"?:ﬁﬁjqﬁ thistype includgy; nes
havi ng pri megthpl bus@adanqpmpynenmounaethyl t bis(2-arhinoethylyamine, N-(2-

N~ di ot vy PHTORtw ORGSR 1 7 Biriethiietiyierit e iiiid a8 e Y 'amif es' ' 10
o al .17 a1, RoREiOS E Sa il EITH Alodt, .
polyamines to form the. polyamrde-polyamlne precursors. of: t e preferred
20 cationic polymeric resins useful herein preferably comprise the saturated
aliphatic C3-C4q dicarboxylic acids. More preferred are those containing,
from 3 to 8 carbon atoms, such as malonic, succinic, glutaric, adipic, and so
on, together with diglycolic acid. Of these, diglycolic acid and the saturated
_ aliphatic dicarboxylic acids having from 4 to 6 carbon atoms in the
25 molecule, namely, succlmc glutaric and adipic are most preferred Biends
of two or more of these dicarboxylic acids can also be used, as well as
biends of one or more of these with hlgher saturated ahphatnc dlcarboxyhc
acids such as azelaic and sebacxc_ as long as the resul_ttng iong chain
polyamide-polyamine is water-soluble or at east water-dispersible.

30 The polyamide-polyamine materials prepared from the foregoing
polyamines and dicarboxylic acids are reacted with epichlorohydrin to form
the cationic polymenc ammo-eplchlorohydnn resms Preparation of such
materials is described in greater detatl in U.S. Patent 2,926,116 (Keim),
|ssued February 23, 1960 u.s. Patent 2,926,154 (Kelm) |ssued February

35 23, 1960, and U.S. Patent 3,332, 901 (Kelm) issued July 25 1967, all of
which are ineorporated by reference.



Preparation of these adducts, as well as a nore conplete description of the
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Cnizn: or 1o ol SeRORE ilyBril badGEt, redh \AEerdl HBek phdlf sieRatgely,
comprise polyamlde-polyamlnes ‘derived from polyalkylene polyammes and
saturated or unsaturated C4 - C1g tribasic carboxylic acids. Suitable
20 tricarboxylic acids include, for example, citric acid and aconitic acid. |

Additional bonding agents suitable for use herein are described in
U.S. Patent 3,901,236 issued to Assarsson et al. on August 26, 1975; U.S.
Patent 5,002,814 issued to Knack et al. on March 26, 1991; and U.S. Patent
5,230,959 issued to Young, Sr. et al. on July 27, 1993.  Each of these

25 patents are incorporated herein by reference.

" In general, the composites of the present invention that employ a
bonding agent can be prepared in the following manner. The bonding
agent is applied to the fibers, which fibers may or may not be individualized
as described herein. The fibers which are thus treated with the bonding

30 agent are then physically associated with the AGM particles so as to enable
the chemically stiffened, cellulosic fibers to wrap around the AGM and to
aliow adhesion of the fibers and AGM. External forces are applied in order
to ensure wrapping of the AGM by the fibers. Depending on the particular
bonding agent which is selected, adhesion may occur without any additional

35 steps, or may require an additional drying step or reaction step. The
adhesion step is followed by a mechanical treatment step, if necessary, to
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20 contactmg the fi bers with a rotating disk refiner or wure brush. Preferably,
an air stream is directed toward the fibers belng deflbrated to aid in
separating the fibers. : '

The bondlng agent may be applied to the fi bers by any method for

applymg solutaons to matenals including coatmg. dumplng, pouring,

25 dropping, spraying, atomxzmg, _condensmg, or immersing the fibers. As

used herein, the term “applred" means that at least a portron of the surface

area of at least some of the fibers has an effective amount of the bonding

agent on it to cause adherence of the fibers and the AGM. In other words,

the bonding agent can be applied onto a portion of the surface, or onto the

30 entire -surface, of some-or all of the fibers. Preferably, the bonding agent is

coated onto the entire surface of most, preferably. all, of the fibers so as to

enhance the efficiency, st'rength; and density of the bonds between the

AGM particles and the- fibers. In a preferred embodiment, the bonding
agent is applied to a web of the fibers. R

| 35 Th'e'bondihg' agent is preferably applied to the fibers in an amount of
from about 0.10% to about 25% of the weight of the fibers in the composite,
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35 steps, or ﬁ&\g oPaVbil iexea sefl r
adhesi on step @f}c{) (&\(Fe a??t rreig ni %s"qé%ﬁpgg nec&ﬁ‘\g‘)&lll ﬁ‘?éédil} éﬁdﬂ;‘rsgloﬂfo
. WD 96/ 17573 by one edi the art. Typica aIy, the contact time getween tﬁe fsbers an
PCT/ US95/ 12089 the aqueous bonding agent is kept to a very short time, e.g., from about a
five minutes to a few seconds, by the addition of heat to dry or cure the
mixture. The mixture is typically subjected to temperatures of about 100°C
to about 177°C, preferably from about 121°C to about 177°C, for this:

purpose.

25 After applying the bonding agent onto the fibers and while the
bonding agent is still in liquid form, the particles and fibers are physically
associated together such that at a substantial number of the chemically
stiffened, celiulosic fibers wrap around the individual particles and are able
to adhere to the particies. Thus, the AGM particles and fibers are brought

30 together and contacted in a manner which allows wrapping of the particies
to occur by the fibers, and remain in contact with each other as component
parts at at least the point where adherence of the fibers and AGM occurs.
The physical association of the AGM particles and fibers preferably

- involves physically contacting the fibers and the AGM at at least a portion of
35 the surface of the fibers having the bonding agent ép_plied thereto.



20 substantially separate the fibers wapping a given AGM particle

fromtﬂw;oga fi bers wapping other AGM particles. The
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agent 15 ¢ Yoredi o dtbw’ HF perd arotiud 108, gl M Tethielsap Extemal  of
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and particles may be air entrained, or impeller or propeller biended. :
While the AGM particies and fibers are physically associated
together, the bonding agent is dried or reacted so as to cause adherence
25 Dbetween the particles and the fibers. Depending on the chemical
composition of the particular bonding agent, AGM, and fiber material that is
selected, reaction of the bonding agent may invaive rga.t:ti_on of the bonding
- agent itself, for example polymerization, or reaction of the bonding agent
" with the polymeric material of the AGM, with the fibers, or both.

30 Depending on the particular bonding agent being used, the drying
and/or reacting may occur without any additional step.or may invoive
thermal heating and/or irradiation (e.g., ultraviolet, gamma-, or x-radiation).
The particular conditions required to dry and/or react the- bonding agent will
-depend on the chemical compdéitiohﬂ of the particular bonding agent, AGM,

35 and fiber material that is selected. Typically, the drying or reaction is
caused by heating to a temperature of from about 100°C to about 177°C,
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preferably, less than about 10% of the number of fibers wrapping a given
particle are bonded with the fibers wrapping other AGM particles. The
25 absorbent composites thus consist essentially of individual AGM particles
("cores") wrapped by the chemically stiffened, cellulosic fibers, with the
degree of fiber bonding tendmg to be greatest in the vsclnlty of the particle
surfaces and to diminish with increasing distance from the surface of a
given particle. The absorbent composites have a lower density than the
30 mass prior to mechamcal treatment. The composites typically have a
density of from about 0.02 gl/cc to about 0.06 g/cc, generally about 0.05
glce. In addition, the tensile strength of the composite, ignoring the tensile
strerigth of any given fiber in the composite, approaches zero.

The mechanical defibration step may be_ performed by a variety of
35 methods as previously described in reference to individualizing the
chemically stiffened, cellulosic fibers.
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Typical |y, tmultml}y degngnateda% 4 dn Fig. 2, to a refiberizing apparatus 216
material handhng fan 21 Oa, like the other material handhng fans in the
apparatus 20 further opens the fibers and transports them to the next stage
25 of the apparatus. A suitable matenal handlmg fan, is available from
Northern. Blower Inc., Winnipeg, Manltoba Canada as Model LS WHL.
The refiberizing apparatus 216 further opens the fi bers, i. e it forms a lower
density “fluff* of the fibers and tends to individualize the fibers in any fiber
nits or bundles that may be present. A smtabte reﬁbenzmg apparatus 216
30 for use herein is an Ospray Surge Bin, a_vanlable from the Ospray

Corporation of Atlanta, GA.

The fibers are then transported e.q., through fiber transport ducts

214 by a second material handling fan 210b, to a fiber compacting
apparatus 215. The fi ber compactlng apparatus 215 functlons to provide a

35 substantially uniform density to the fibers in opened form. The desired
density will depend on the desired weight of fibers which is desired to be



caused by heating to a tenperature of from about 100[err]C to about 177C,
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preferably from about 121[err].C to about 177[err]C, for a time period of
from about a few seconds to about 5 m nutes. The
- resul tant conposition including the fi ber-vgszlpped AGM particles may
~require mechanical treatnent to separate thHe fibers wapping a given 5
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particle the.art to providel thefibers ini thie desited formeasi ng di st ance fromthe
surface of a _?i ven particle. The absorbent conposites have a | ower
density than the 30Thedrdivisiualizedocorppaatediibersareithen transportedne.gsi viaa

Ghheral 1) e, e pateil rivgler 240 iokgr i 6o sk ard, RPpser
conposi t e, 4noRifrtay gﬁmfgﬁgﬁyggapparatu 8a and 218b such as are known in the art.
The fiber air-lay down apparatii 218a and 218b serve to form a substantially
uniform, air-laid web of the fibers. A preferred fiber lay down apparatus 218
for use in the present invention is a Dan Web fiber lay down apparatus,
available from Dan Web Air Forming Systems, Dan Web Forming
25 International, Ltd., Risskov, Denmark. The Dan Web fiber lay down
apparatus is well known in the art to have a first, perforated roll and a
second roll having picks or needles. The rolls rotate toward each other in
the manner of conventional combining rolls. As the fibers pass from the
fiber transport ducts 214 through the Dan Web apparatus, the fibers are
30 further opened, i.e., the density of the "fluff" is further decreased. The web
of fibers can aiternatively be prepared by other methods such as are known

or become known in the art, for example, wet-laying.

_ A bonding agent is applied to the fibers while in the air-laydown
forming apparatii 218a and 218b. The bonding agent is provided by the

35 bonding application station 222, which can be any apparatus suitable for
conveying the bonding agent to the air-taydown forming apparatus, for



strength of any given fiber in the conposite, approaches zero.

The nmeclg¥erpkydef i bration step may be perfornmed by a variety of 35

met hods as previously described in reference to indivi duaPCIMU$ISASTEY

chem cally stiffened, cellulosic fibers. WD 96/ 17573

PCT/ US95/ 15789 : 24 .
Wiere the treated fibers and AGM are phyg'ﬁcal Iy associated by © m xing,
the need for defibration will depend on the conditions of m xing,
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absorbent codmtﬂbutamaof ttwebomdmg:cagémdon the chemically %&féﬁ“)e&lﬁ.ﬂoél&
preferred ap%%pg us 20 for formng the conposites of the present

.invention is OWwn in Figure 2. In general, Figure 2 shows a . . system
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15 other fi bmrardstmtcedsrmybru3| ng a fiber opener 212, e.g. a picker type
fiber opener ‘such as available fromthe LaRoche" Corrpany of Cours La

Ville, 10  Frandes shidwn in Bigure(®: aey AGM dispepsers224 hesitudted mfehnelit fl

Tn the art, g pydduin YoitiPl dbafaul 818k dnd Fy8lf. The RE dlratreraad ng

t hrough t he depesits panticles of AGMonto the fibenevéb lﬂﬁr?sformebytthétﬁrét lalit-

di dual |

tan D108t hr O@’W i Raidepiuscafos, heaGM qighdresh 223 SlspBheds L' "9

desi gnat ed 2 rPaft' esdin substantiall VUE@WKPU&Q forp anto the seb 2171e The AGM

mat eri a|15Wandis¥J®ﬂsér62231% be lah tbfétﬁé (?d?ﬁfd%r b8! ardaR F}ﬁ; he
% em t O e nex

apparatus 20 tra orts t

stage 25 B o0< I'-tor Wﬁgb?i\ﬂ??ﬂ Mifaisperses. available from | abl e

from Nhe NerdsdBi Guqnoratton of Duluihp Gporbiais stitabledoedse hareifbdel LS
VHL. The refiberizing apparatus 216 further opens the fibers, i.e.,

it fornms a | ower The fibeewesh 217 hating AGMhparticles slepositéc tHerdon then
i ndi vi dual i zga&i6s Bﬂﬁé%eban&@fr-fayﬁﬁﬁm forming apparatus 218b where a second
20 layer of chemically stiffened, cellulosic fibers having bonding agent
distributed thereon is deposited adjacent the layer of AGM particles, to
thereby form a trilayer web 219 of the two fiber webs having bonding agent

distributed thereon and AGM particles deposited therebetween.

Means for agltatlng the trllayer web during |ts formatlon (not shown)
25 may be employed to assist in keeping the fi bers relatuvely open. For
example, beater bars such as are known in the art may be positioned along

the conveyor 220, which beater bars vnbrate the web components

The trilayer web 219 then moves through a set of calendar rolls 226.

The calendar rolls 226 combine and compact the fi ber webs, thereby

30 ensuring intimate contact between the fibers, bonding agent, and AGM
particles, and wrapping of the fibers around the AGM particles.

As shown in Figure 2, the resultant compacted web 227 is then
transported through a drying station 228 by a drying conveyor 230. In the
drying station 228, the web 227 is subjected to conditions,' typically elevated

35 temperatures and/or vacuum, sufficient to dry or-cure-the bonding agent.



nits or bundl es that may be present. A suitable refiberizing apparatus 216
30 for u herein is an GCspray Surge Bin, available fromthe Gspray

Cor por at i ?ﬁ’ A1} anta, GA The fibers are t hACHUIEEWOt ed,
e.g., through fiber transport-:ducts 214 by a second material handling
fan 210b, to a fiber conpacti'ng apparatus 215. The fi ber conpacting
apparatus 215 functions to provide a 35 stantially uniformdensity to
the fibers in opened form The desired density will depend on the
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Miberamrhe Shiheayina selanc fhegeby o bng afsorbant eampostes Agtingmay ke,

and conpacting aﬁgwyea ).s Unthus) ssubstartialiyniradividaaloomit womprised of substantialiyt
to provide the

d,
conpacted fi ber! Qda'?@??"r@ﬁwrpéﬁ@%g Sogrgp(ﬁg@gby chemically sﬂffer{ﬁ% %ﬂhﬁsgéjﬁ%&e
handl i ng f 48 2lére formedgh(By Usubstantialiy individuat units,” it és meant thabthenfibersay
doun 9P 1) aNJLAULL PRGN 4ty Wiiied o e o
substantially wrappingi mmem aM pamleﬁeraswreweuslybdegcnbeqar%aeas da forBer
| ay down appar aﬁéﬁtn discrete drits HFAG‘I% v}rEP pa" rb“‘l?éﬁétﬂa Héuﬁd&%fbcwfb
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orm
Dan Wb For ni ngth@ §omenfsta¢rrm'?dma|maxpecurb@ %émppe 'ﬁﬁ@“ﬁﬁ’%
fiber lay ¢gwn AGM particles.) The material is preferably then transported, for example,

through another material handling fan (not shown), which further separates
the fibers having the AGM particles adhered thereto. From the material
handling fan, the composites may be collected, for example, into a bale or
container (not shown). '

25 AIt_ema_tiver, the web 227 can be wound into a roll. The web 227
' can be un\'njound_and passed through a fiber opener and preferably a
material handling fan, as described above, at a later time to form the
composites of the present invention. ‘In either case, the absorbent
composites may be used directly in an in-line process, or coliected for later
30 use.

In an alternative embodiment, preparation of the absorbent
composite involves the formation of a web of the chemically stiffened,
_cellulosic fibers, for example by air-laying or other suitable method, followed
by application of the bonding agent to the web, followed by deposition of

35 the AGM particles on the web and compaction of the web and particles to
cause fibef' wrapping of the particles. The composite according to this



apparatus is well known in the art to have a first, perforated roll and a
second wadesthemsi ng pi cks or needles. The rolls rot ate tomgggg%g%m her in
t he manner of conventional combining rolls. As the fibers t'he
fiber transport ducts 214 through the Dan Wb apparatus, the fibers are 30

further opened, i.e:., the density of the "fluff" is further decreased. The
web of fibers can alternatively b@8pr epared by ot her nethods such as
are known or beconme known in the art, for exanple, wet-I|aying.

A bondi ng agefbadimapbraaPe formed using anapparatus subsantnaumsomwn in
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220 can be apy as are Int ar or mat npl e
a vacuurﬂQonU%’;%‘F opr ahhe compgwgqq 6t preferab)yy passed thoough a materiathown
in Figure 2, handisdtan 29preﬁbuel%es‘enseaLiﬁtrerétubﬂtte Gre’d & the air

| aydown for ni ng apparatii 218a and 218b. The AGM dis erser 224 '

deposits particl ein gbt afbthertembbdinierite twodly more Wtﬁedf fibersare fdrﬁfeda' r-

| aydown for T [Ser, 224 o
AGM particle @’ﬁ&ﬁ%?ﬁ’ﬁi‘&@“%mf’%% $§$ 18.the wabs \éﬁp aﬁﬁos'ﬂ%%@\ﬂ 15
di sperser 22AGMnpadicies/ theream; foliowedt by dise acambimationi bftthé WébsOffor
parti cl ep w a f rom
t he Nor glsscj)n %éhgg;tb)};ﬁ&n? ﬁhn@% g‘?a a;é‘éyg I?VP gg{@%ow ﬁ
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di stri but ed RecosPa eﬁ&ﬁi‘sﬁ‘?‘@ﬂ 'BHY%MRPQMBel Qﬁﬂt'mnasfmgp@gert 0
' as previously described in relation to Fig. 2 to form the absorbent
20 composites of the present lnventlon The composutes are preferably passed
through a material handling fan as prewously descnbed in relatlon to Fig. 2.

It will be understood by the 'skilled artisan that any number of fiber
webs and AGM layers can be combined in the foregoing manner, and
consistent with the teachings herein, to form the absorbent composites of

25 the present invention. The composnes of the present invention can also be
~ formed by several alternative methods. Suitable alternative methods are
disclosed in the above-referenced U.S. Patents 3,9_01,236,_ 5,002,814; and

- 5,230,959. | | |

in one alternative method of the present invention, the composite is

30 formed by mixing the AGM particles with the fibers which have been treated
with the bonding agent. Mixing can be caused, for example, by the use of

any stirring equipment such as known in the art, or by air entrainment.
Suitable mixing procedures are described, for example in the above-
referenced U.S. Patents 3,901 236 5, 002 814; and 5 1230,958. Mixing

35 causes the ﬂbers to wrap around the AGM pamcles Bondmg is then
caused as described herein, for example, by drymg the mixture and/or



thereby forma trilayer web 219 of the two-fiber webs having bondi ng agent
di stri but thl§ _{eon and AGM particles deposited therebetween.

Means for gﬂ‘f 13 ng the trilayer web during its formation (HSF"@%W”ZS
may be enployed to assist in . keeping the fibers relatively open. For
exanpl e, beater bars such as are known in the art may be positioned al ong
t he conveyor 220, which beater bars vi brat the web conponents.

The trilayer web 219 then noves through a set of calendar rolls 226.

The cal endar.  ghlbairk?r e8UBhBING @rﬁ?ﬁiﬁgen{@ Wit 8 idd UritPifaries.

ensuring intinmate contact ween r's ng agent
particles, and IleappMPOSHe l§hqufP rﬁiﬂﬁ{ewmﬁ/lg?fagﬁ?ﬁlb@ﬁdmg occurs.
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units conprise Subs articles W appe
chemical |y sti tnboadedcexeeptote dhﬁl AEM particles: ¢ 3‘81*‘?6'& they indiviguala AGM I y

i ndi vi dual uni igarticlel dré s'iﬁbéfﬁnﬁdﬂ?turiﬁbﬁdéﬂfé(c&pt to the fibe#gli Ng one AGM

particle are substantially separated from other fibers wr appi ng ot her
AGM particles as preat i@ast ¥ ptrtion o stibstamtiatly iall, préferably all, of the chemically

stiffened, cellulosic fibers are disposed on or near at least a portion of the
20 surface of the individual particles of absorbent gelling material. The fibers
' are disposed such that at least one fiber end, preferably both fiber ends,
protrudes from the surface of the particles. Without intending to be bound
by theory, it is believed that protrusion of the fiber assists in minimizing
migration of the composite in absorbent articies incorporating the
25 composite. The fibers wrapped around a given AGM particle are
o substantially separated from the fibers wrapped around other AGM

- particles, as prewously described. '

The absorbent composites of the present invention are partncularly

useful in absorbent members for disposable absorbent articles. It should be

30 understood, however, that the composites and absorbent members
containing the same can be used for many purposes in many other fields of

use. For example, the absorbent composites of the present invention can

be used for packing containers, drug delivery devices, wound cleaning
devices, burn treatment devicés, ion exchange column materials,

35 construction materials, agricultural or horticultural materials such as seed
sheets or water-retentive materials, and industrial uses such as sludge or



rel atlvely d| screte units of AGM wapped by fibers. It should be understood

that w r bondi ng may occur between fibers w apped ferent
A articles.) The material is preferably then trangﬁﬁ#gﬂlsq

exarrpl e, t hrough another material handling fan (not shown), vvh| ch
further separates the fibers having the AGM particl es adhered
thereto. Fromthe materi al handl3hg fan, the conposites may be-
coll ected, for exanple, into a bale or _container (not shown). 25
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posi t i oned ineonkinenaenkriefs; diaparhal @sféoWﬁ"TlB@ pants, ansthetlike. and the AGM ¢

di sperser such that the fiber web is formed prior to appllcatlon of the
bondi ng agent, fBisPeRaRle,Rbgement: adicles typicallyzgomprisec peliqwd: pemviruS\eb.
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_ intended to be worn toward or adjacent to the body of the wearer, while the
20 “"garment surface" is on the opposite side and i is mtended_ to be worn toward
or placed adjacent to the wearer's body or undergarments when the
disposable absorbent article is worn. | |

The composites of the present invention are particularly useful for
use in the absorbent core of disposable absorbent articles. In general, the
25 composites may be used in the same manner for which conventional
absorbent gelling materials have been used, for example, in laminates, in
relatively high density cores (i.e., compacted, calendared, densified, etc.
cores), or in relatively low density cores (i.e., not compacted, for example,
air-laid cores) However, the absorbent composute provides certain
30 advantages over conventional partlculate absorbent materials. In
particular, the absorbent composite has a _reduced tendency to migrate
within and/or out of the absorbent article, and a reduced tendency to cause
pinholing. With conventional particulate "absorbent materials, heavy
calendaring is typically required in order to mmlm:ze migration of the
35 particles. As a result, the potential absorptlon capacuty and absorption rate
of the absorbent core, based on the theoretical absorption ca_pacmes and



15 exanpl e, by using conbining rolls such as are well known in the art. The

combi ned We corrpact ed together prior to the drying station to cause
fiber vvrappl ng o? the particles, using, for exanple, a set oFCHHPYMNSZEY
rolls. The conpacted webs then nove through the drying station and
fi ber opener as -previ ously described in relation to Fig. 2 to form
the absorbent 20 conposites of the presentgqinvention. The conposites are
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20 The following descnptlon generally discusses the absorbent core,
topsheet, and backsheet materials that are useful in disposable absorbent
~ articles. It is to be understood that this general description applies to these
components of the specific absorbent articles shown in Figures 3-5 and
further described below, in addition to those of other disposable absorbent

25 articles which are generally described herein. |

The absorbent core comprises the absorbent composite of the
present invention. The absorbent core contains at least one absorbent
member that includes the cdmposite. As used herein, "absorbent member"
means an absorbent structure that is capable of transporting liquids

30 between its structural elements. The term "structural elements" as used
herein refers to the individual absorbent composites of the present
invention and other materials which may comprise the absorbent structure,
for example, fibers, yarns, strands, loose particles, and the like. As used
herein, the term "structure” includes the term “structures" and the terms

35 ‘layer", "layers", and "layered". An absorbent member is not necessarily
limited to a web or the like in the form of a single layer or sheet of material.



are substantially individual units conprised of substantially individual
AGM Wow%H cles ("cores") wapped by chemcally stiffened, cellulosic

fibers Due to the relatively |arge di amet ePCHUSOPBESIsect i on
of the AGM particles relative to the fibers, the fibers are in effect
adhered to the AGM 15 particles in the resul t ant conposite. The

i ndividual fibers are substantially 37 unbonded except to the AGM °
particles. Simlarly, the individual AGM particles are substantially
unbonded exqpt dtsdrbent | Mehfber may actuall Cp?fsét |8mirRites O fwébs, or
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The absorbent members of the present invention can be 'formed by
any process or technique that provides an integral absorbent structure. For
example, the absorbent members can be formed by a process or technique

25 that provides a web of the absorbent composite or a web comprising a
combination of the absorbent composite and fiber material (in the case of a
fibrous carrier means). Suitable processes include particle deposition
processes, wet-laying and air-laying. @The absorbent members are
preferably formed by air-laying the absorbent composite, the fiber materials,

30 or a mixture thereof so as to form a structure consisting essentially of the

. absorbent composite, or a structure having the absorbent composite located
_or dispersed in, or on the fibers. A procedure for air-laying a mixture of
fibers and superabsorbent hydrogel-forming materiai particles which can be
readily adapted by the skilled artisan for use herein is described more fully

35 in U.S. Patent 4,610,678, entitied. "High-Density Absorbent Structures”
issued to Weisman et al. on September 9, 1986, incorporated herein by



herein to describe absorbent articles which are not intended to be

| aunder ed nggéﬁﬁw se restored or reused as an absorbent article after a
si ngl e use. es of di sposabl e absorbent articles includeCIESISHSTRS 10
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20 wearer's skin. The absorbent core may be manufactured in a wide variety

of sizes and shapes (e.g., réctangular, 'oval, hourglass, "T" shaped, dog

bone, asymmetric, etc.). In addition to the absorbent composites of the

present invention, the absorbent core may include any of a wide variety of

liquid-absorbent materiais commonly used in absorbent articles, such as

25 comminuted wood pulp, which is generally referred to as airfelt. Examples

of other suitable absorbent materials for use in the absorbent core include

creped celfulose wadding; meitblown polymers including coform; chemically

- stiffened, modified or cross-linked cellulosic fibers; synthetic fibers such as

crimped polyester fibers; peat moss; tissue including tissue wraps and

30 tissue laminates: absorbent foams; absorbent sponges; superabsorbent

polymers; absorbent gelling materials; or any equivalent material or

~ combinations of materials, or mixtures of these. The configuration and

construction of the absorbent core may also be varied (e.g., the absorbent

core may have varying caliper zones and/or have a profile so as to be

35 thicker in the center; hydrophilic gradients; gradients of the absorbent

composite of the present invention, superabsorbent gradients: or lower
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PCT/ US920157#@oughout the member. Alternatwely, ‘the absorbent Bébmposlte and
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differential absorptuon capacity and/or rate in the absorbent member The
absorbent member may be calendared or embossed

" As used herein, the term "hydrophrhc" descnbes f bers or the surfaces

25 of fibers which are wetted by the liquids deposited onto the fibers. As
discussed in detail in The American Chemical Society publication ‘entitied
Contact Angle, Wetability, and Adhesion edited by Robert F. Gould and
copyrighted in 1964, a fiber or surface of a fiber is_s_aid' to be wetted by a

liquid either when the contact angle between the liquid and the fiber or

30 surface is less than 90° or when the liquid will tend to spread spontaneously

|  across the surface of the fiber; both conditions normally coexisting.

Any type of hydrophilic fibrous material which is suitable for use in

' conventional absorbent products are ‘suitable for use inthe absorbent core
herein. Specrf c examples of such' hydrophilic fibrous materials include

35 cellulose fibers, modified celluiose fibers, chemically: stiffened celliulose
fibers such as those described herein for forming the absorbent composite of
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- zones of th?ocarsltd)r%berlaﬁéﬁdescnbed herein. The absor bent nenbers of the
present invention can be formed by any process or techni que that

provi des an integral Fisanoumt of composite.in€laded in the @bsorilent dohe isigeneratipt

'he_ absor bent - comard Pasor S antiurt S HphtberCoelitG mtefié) e i diited’
absor bent conpodnttheaadicle, bwhicheiscitself generally selectedibased on the Bbsorptive
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processes, wet-|
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Patent 4, 6190679ab¢£nt30%el€h au:wwmsnost prefenabiy frofi abouti40% to about i78%;ed
Lo yopsman et 3l AGRf'aid RlorliPondingly Sbolt %R ddiH St ebl’éﬁ%%}){ysgg Y abaut
70% to about 15%, more preferably from about 70% to about 30%, most
preferably from about 60% to about 30%, hydrophilic fibers. The relative
amounts of the absorbent composite and any hydrophilic fibers (including
25 those making up the composite) can be selected to achieve these ranges.
In order to minimize the thickness of the absorbent article, it may be desired
to maximize the concentration of AGM in certain absorbent members,
particularly an absorbent member to be used for fluid storage.

The absorbent core can ‘include other absorbent components that

30 are often used in absorbent articles, for example, a dusting layer, a wicking

- or acquisition layer, or a secondary topsheet for increasing the wearer's
comfort.

The tbpsheet is preferably compliant, soft feeling, and non-irritating

to the wearer's skin. Further, the topsheet is liquid pervious, permitting

35 liquids (e.g., menses and/or urine) to readily penetrate through its
thickness. A suitable topsheet may be manufactured from a wide range of .



33 reference. Several |ayers of the absorbent conposite and a

sui t ablyeg s@isher nmeans nay be forned. As will be

under st ood 'gf’fhe skilled artisan, the degree of fiber PCTUSISAHISRg

bet ween the fibers wapping a given AGM particle and fibers 5 wapping
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e val ent _ mbiaskshpet SRVHE! the 804125 Hnsdied Al Eorgaingd in the ahsbevent
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hydr ophi 20c SORArise sa Woxane @rs NoNwavenamateniaht polymeric c filmss such o@ist he
present i nvemhbRRoplasiefitkS of Belyetriyians BF‘b&Iyp?ép)HQHGror composite materials
~such as a film-coated nonwoven material. - A suitable backsheet is a
polyethylene film having a thickness of from about 0.012 mm (0.5 mil) to
about 0.051 mm (2.0 mils). Exempiary polyethylene films are manufactured
25 by Clopay Corporation of Cincinnati, Ohio, under the designa_tien P18-0401
and by Tredegar Film Products of Terre Haute, Indiana, under the
designation XP-39385. The backsheet is preferably embossed and/or
matte finished to provide a more clothlike appearance. Further, the
backsheet may permit vapors to escape from the abse’rbent core (i.e., the
30 backsheet is breathable) while still preventmg exudates from passmg'
through the backsheet. The size of the backsheet is dictated by the size of
the absorbent core and the exact absorbent article deslgn selected.

The backsheet and the topsheet are positioned adjacent the garment

surface and the body surface, respectnvely, of the absorbent core. The

35 absorbent core is preferably joined with the topsheet the backsheet, or
both in any manner as is known by attach_ment means (not shown in
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. A preferred embodiment of a unitary disposable absorbent article of
the present invention is the catamenial pad, sanitary napkin 30, shown in
25 Figure 3. As used herein, the term "sanitary napkin" refers to an absorbent
article which is worn by females adjacent to the pudendal region, generally
external to the urogenital region, and which is intended to absorb and
contain menstrual fluids and other vaginal discharges from the wearer's
body (e.g., blood, menses, and urine). Interiabial devices which reside
30 partially within and partially external of the wearer's vestibule are also
within the scope of this invention. As used herein, the term "pudendal"
‘refers to the externally visible female genitalia. It should be understood,
however, that the present invention is also applicable to other feminine
, hygiene or catamenial pads such as pantiliners, or other absorbent articles
35 such as incontinence pads including diapers, and the like.
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"longitudinal”, as used herein, refers to a line, axis or.direction in the plane
of the absorbent article that is generally aligned with (e.g., approximately
paraliel to) a vertical plane which bisects a standlng or upright wearer into
25 left and right body halves when the absorbent article is womn. The terms
“transverse" or "lateral" as used hereln are mterchangeable and refer to a
line, axis or direction which lies wuthm the plane of the absorbent article that
is generally perpendlcular to the longltudlnal dlrectlon As shown in Figure
3, the absorbent core 340 has a body surface 342 a garment surface 344,

30 side edges 346, and end edges 348.

in general, the construction of the topsheet 320 backsheet 330, and

absorbent core 340 is as described herein above. The topsheet, the
backsheet, and the absorbent core may be assembled in a variety of well
known configurations (including so called "tube" products), with the

35 absorbent core being adapted to include the absorbent composites of the
present invention. Preferred sanitary napkin configurations are described

t he



35 liquids (e.g., menses and/or urine) to readily penetrate through its

t hi ckness ble to sheet may be nmanufactured froma w de range of
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materials such as woven and nonwoven materials (e.g, a nonwoven web of
fibers); polyneric materials such as aperturgg formed thernoplastic fil ns,
apertured plastic filns, and hydroforned thernoplastic films; porous foans;
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i S breathabl2) wio Ateraany let @l.careMayn30,cxQ88;tand Europears Patent ApplicatiohiNaidh
the backsheet. Theg4as Fle Procter & Bible' Coffipahi! plblishdd'Bctdbér £2, 1986 in
the name of Duenk, et al. The absorbent cores described in these patents
can be readily adapted to include the absorbent composites as an
absorbent gelling material therein described. A preferred embadiment of -
25 the absorbent core of the present invention comprises a layer of
superabsorbent material disposed between two air laid tissues as described
in the above referenced and incorporated U.S. Patent 4,950,264 and U.S.
Patent 5,009,653, wherein the superabsorbent material includes the
absorbent composites of the present invention. Each of these patents are
30 incorporated herein by reference. The absorbent core may alternatively
-comprise a web comprising hydrophilic fibers and the absorbent composite,
as described above in general reference to absorbent articles.

- A preferred topsheet 320 for the sanitary napkin 30 comprises an

apertured formed film. ~ Apertured formed films are preferred for the

35 topsheet because they are pervious to body exudates and yet are non-
absorbent and have a reduced tendency to allow liquids to pass back



t he absorbent core and the exact absorbent article design sel ected.

The ba ;kgﬁ nd the topsheet are positioned adjacent t .
surface an h‘le body surface, respectively, of the absor%ﬁ&ﬁéﬁ@’me 35
absorbent core is preferably joined with the topsheet, the backsheet, or

both in any manner as is known by attachnment neans (not shown in WO
96/ 17573 40 PCT/ US95/ 15789
37 Figures 3-5) such as those well known in the art. However,
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t he present i Rracter &Gambié€armpamyeof Inq:mah Ohiotas PREWEAVEY, shown in
25 Figure 3. As used herein, the term"sanitary napkin" refers to an

absor bent in1a greferrad: embodiment 15f thensaaitarydnaplkins 30 afhpresedtndal
eg on, dgfge;g{\)e}ﬁgon the body 8ff8eé of thé fumEdRIRTMdpshetE3Ra' s hpdrbpMiticcéo | S
20 asto help hqund to transfer through the topsheet faster than if the body
surface was not: hydrophilic so as to diminish the likelihood that menstrual
fluid will flow off the topsheet rather than flowing into and being -absorbed
by the absorbent core. in a preferred embodiment, the topsheet can be
made hydrophilic by treating it with a surfactant such as is described in the
25 above referenced and incorporated U.S. Patents 4,950,254 and 5,009,653.

in the preferred embodiment of the present invention shown in Figure

" 4, an acquisition component 360 (or components) may either be positioned
between the topsheet 320 and the absorbent core 340, or comprise the
bottom surface of a cbm_pdsite topsheet. The acquisition component may

30 serve several functions. These functions include improving wicking of
| exudates over and into the absorbent core. The improved wicking of
exudates is important b"e;ﬁaUse it provides a more even distribution of the
exudates throughout the absorbent core and allows the sanitary napkin 30

to be made relatively thin. (The wicking referred to herein may encompass

35 the transportation of liquids in one, two, or all directions (i.e., in the x-y
plane and/or in the z-direction). The acquisition component 360 may be



contain nenstrual fluids and other vaginal discharges fromthe wearers
body (e. gvT P&/PB menses, and urine). Interlabial devices which reside
alTy w

30 parti in and partially external of the wearers F&HVS9S18788, e
al so within the scope:of this invention. As used herein, the term
" pudendal " refers té the externally visible female genitalia. It
shoul d be under st ood, - however, that #fie present invention is also
applicable to other fem nine hygi ene or cataneni al pads such as
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protection syst emaydee joined with the topshiget 320t by, any of the anvieotipnalimeans for
conprises a | i qQuinthiRE W eihere FeTONWo Vi)
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Figure 3 al 9§ shgulliddtieh. t he central absor bent body 310 has a
peri phery which is defined by the outer edges of the central

absorbent body 310 i ninuse) tHee samiary usapkin 8dgeanabe $etd JimAiptace’ Iy adiy
20 the end edgeg,ane desiganate 4. The central absorbent bo 31%
further ﬁ‘é@c'l{“?‘a‘i&%]% %ﬁ%‘f@%&t%l%‘ &%Qﬁ%své&@a ly, the
centerline 318. Sénitargmapkin is placeddngheuwssers Undergarment be panty, andfsecargd
that 15 gener al | SeEFEREE ReheF sBESS an achesiv® Tha‘adhiaie Brhvidis o dans,
vertical pl &% vféa‘rcsecurisgdhe sanitasy maplinoin the ctotch wentien of the undergarmart:
o ansuer so” %, T s Hpfder bF a8 Splmil lefacki ol f nd bkl hanyn 3 |
a : may be coated with adhesive. For the preferred embodiment of the present
invention shown in Figure 3, a portion is disposed on both the central |
absorbent body 310 and the undergarment protection system 350 of the
25 sanitary napkin 30. That portion of the adhesive disposed on the central
absorbent body- is identified as the pad adhesive 372 and that portion
disposed on the undergarment protection system is identified flap adhesive
374 depending on which element of the undergarment protection system
whereon the adhesive is disposed. Any adhesive or glue used in the art for
30 such purposes can be used for the adhesive herein, with pressure-sensitive
adhesives being preferred. Suitable adhesives are Century A-305-IV
manufactured by the Century Adhesives Corporation of Columbus, Ohio;
and Instant Lock 34-2823 manufactured by the National Starch and
Chemical Company of Bridgewater, NJ. Suitable adhesive fasteners are
35 also described in U.S. Patent 4,917,697 issued to Osborn et al. on April 17,
1990. The pressure-sensitive adhesive is typically covered with a
removable release liner in order to keep the adhesive from adhering to a



line, axis or direction which lies within the plane of the absorbent
articl qvbg&klss’%hom i I's general ly perpendicular to the |ongitudinal

direction n Figure 3, the absorbent cOPCI/GS95/15289 a body
surface 342, a garnment surface 344, . 30 side edges 346, and end edges
348. .I'n general, the construction of the topsheet 320,
backsheet 330, and absorbent coregg40 is as described herein above.
.The topsheet, the backsheet, and the absorbent core may be
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general | y | argadengasmenhdugngfusehe absor bent core 340. The topsheet 320 ‘
and the backsheet 330 extend bez'o_nd the edges of the absorbent core 340
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20 f%tded back under the undergarment and attached to the garment facing
side of the undergarment or to each other.  In this way, the flaps serve to
keep the sanitary napkin properly positioned in the undergarment. The
flaps can be constructed of various materials including materials similar to
~ the topsheet, backsheet, tissue, or combination. of these materials. A
25 number of sanitary napkins having flaps suitable or adaptable for use with
the sanitary napkins of the present invention are disclosed in the above
referenced and incorporated U.S. Patent 4,589,876; and in U.S. Patent
4,687,478 entitled "Shaped Sanitary Napkin With Flaps", which issued to
Van Tilburg on August 18, 1987 and . U.S. Patent 4,608,047, entitled
30 “Sanitary Napkin Attachment Means", which issued to Mattingly on August
26, 1986. Each of these patents are incorporated herein by reference.

 Ancther disposable absorbent article in which the absorbent
composites herein may be used are diapers. As ‘'used herein, the term
"diaper" refers to an absorbent article generally wom by infants and

35 incontinent persons that is worn about the lower torso of the wearer.



absor bent gel li 'ng material therein described. A preferred enbodi nent of
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as descri bed abgug 4 f nge t.Q. e i -

A preferred t opgﬁg&ﬁ%‘g@é&gg?ﬁg sgéat%i (‘t?gr'gzwg%ig t%@%&%ﬁércﬁ:ﬁr}cgﬁn pulied out)
apert ur ed f or me@vith |partiong of: the: stiustured beingreut-awayr t9 anored dearly Ishow e
t opsheet becausggnifVicfié i : :
absor bent and hgz\%‘ a Fgéucdgg‘héeﬁi ﬁt% dtjgﬁglﬁgfjﬁﬁ%%@gﬂ%ﬂnﬁ‘éﬁ%&gﬂbo Whlc%
96/ 17573 5 faces away from the wearer, the outer surface, onentedp towards:ding viewsy.
40 t hr qugbhowsl indmigure BE the alidperssE ipréferdibly Scorhpriseslia flefd pervi
formed film |§§0¢|n§ ,l n.gant acét?wi t hlptrh bg%ﬁore%s éj"re , Pherlgal;s
reduci ng body sdPPFRRFL 920: @ liqyid imperyicys té?‘ﬂ‘@ﬁ'@e oloingyq w éle F%sneﬁi
wear er. Suitabl &20praredbsotbent core 540 positivnedr bétedenthe fopsheetB20 and the
3,929, 135, enti . ti - i i ng.Tapere ,

Capi 11 ar i es . wiAeAePEe; 830, 416, Alisorilit Cors. 540, hiVing"a 'GReH teging srface
Pat ent 4, 323024642,@ body faging sustace 544, side edgesriq6; Iwaistedges 548, and ears
St ai n Resi stant gleps t A i j : . | EEA
1982; U.S. Patent 4, 32‘% 3'?.3&@3@ Pf%%%!‘?ﬁ%”n#a@?&s?% Eﬁﬁ%%#ﬁ% 550;
Fi ber - Li ke Prop@n elastic waist feature, awitiply dasignated as 560, and asfastgning system

u. S. 10 Pat ‘q%fnef‘a ﬁuﬂ‘éﬁ Hesidridted a¥srpscopi cal |y Expanded
Thr ee- Di nensi ona WB I%st i cg Web Exhi biting Non-d ossy Visible Surface

and C ot h-Li ke Tacti I'fhe diaper 50 ¥ &R6WnOR' Figihé G'td have @n Suteh'supfaca! 52,04n
I C

il i i ssucdt o RS BOHAESBf GPROSerigy the 0idr Sifacs) 512 FELWalsh Veaion 3.2
i ncor por at ed hersecontdywaist cegione58,Tandra peeiphery 51 whicht ispdéfireid bgrthehsuter
present Lmvent | Saiged b ind Sl 50 1T A58 1R SEnbRuaRS) Shges are cedBidiedlss .
Ganbl e Conpany @&ndCthei emditédgeshiaseadesiphatedr/S/L" . (While the skilled artisana will
Theent) o, “Lne BEBbni3h hia et Al hsotedin A oo of e
SO 20 regions and a crotch region between the waist regions, in this application,
for simplicity of terminology, the diaper 50 is described as having only waist
regions including a portion of the diaper which would typically be designated
as part of the crotch region). The inner surface 54 of the diaper 50
comprises that portion of the diaper 50 which is positioned adjacent to the
25 wearer's body during use (i.e., the inner surface 54 generally is formed by at
least a portion of the topsheet 520 and other components that may be joined
to the topsheet 520). The outer surface 52 comprises that portion of the
diaper 50 which is positioned away from the wearer's body (i.e., the outer
surface 52 generally is formed by at least a portion of the backsheet 530 and
30 other components that may be joined to the backsheet 530). (As used
herein, the portion of the diaper 50 or component thereof which faces the
wearer is also referred to as the body facing surface. Similarly, the portion
facing away from the wearer is also referred to herein as the garment facing
surface.) The first waist region 56 and the second waist region 58 extend,
35 respectively, from the end edges 57 of the periphery 51 to the lateral
centerline 53 of the diaper 50. Figure 5 also shows the longitudinal
centerline 59. '



20 as to help liquid to transfer through the topsheet faster than if the
body rface was not' hydrophilic so as to dimnish the |ikelihood
that moNQOFY Fluid will flow off the topsheet rBEHUSOYISZ®® | owing
i nto and bei ng absor bed by the absorbent core. In a preferred

enbodi nent, , t he topsheet can be ~ made hydrophilic by treating it

with a surfactant such as is described ingyhe 25 above referenced -and

i ncorporated U. S. Patents 4,950, 254 and 5, 009, 653. In the

DeaUi 51 1 0n Conpancigie.$ SAONSES prifenied Snbediriei e the Jiager 50 in which tre &N
bet ween the t&&pﬁ_ et %%g aﬁﬁt@%@’%ﬁ?ﬁé#ﬁ%ﬁ@é&ﬂ?%Ff@oﬁﬁ%sa'mwims
bot t om sur f-alcgfenérauycmesthan thosehefthe -E_b'sorih@m icoré i540. cThpasiasticized leg 30
serve severa fnGtd-on I OV [ in

exudat oo over CHta 3o B le BRBicyEn S8 Brlenc el BisC s B i BHsSioent

exudates i8 imwﬁéﬁﬂobbemwéomtbeMMSWéhedﬁapeﬁ&.ri bution of the
exudat es t hroughout the absorbent core and all ows ‘the sanitary naEkl n 30

to be made rel ati védigpers of therpeesgriinugntien sanchave ahaumber ofywelhkoawnss -

35 the transpghfigiiationd! WittUhds abSofbieht édfes Herdbt Bgiﬁgcéaﬁﬂéd( to @he I N
the x-y ape and/or Jn the z-dh;ectlpn),uT e acquli sition .
conponent 360 PiéseMeinventiony égge ary configurations are described generally in
PCT/ U_S953 15}38%.3. Pategt_ fo1 3,86t0,003 iss_ueld to Bulelldpn April 18, 1989; U.S. Patentb
conpri se e di fferen ferials includin WOVEN Of ven s
of rrEynt he!é)c %-ﬁ{'gb?rféﬂﬁq g% %ﬁbgg?gron %@ﬁ?&?&&%ﬁ% ?QS{ ;‘rﬁgh?f ;
nat ur a: fi ber &,221,PWdiisguecbtc Bu'ebrettatl?mU(JeZZ)_HQBBs Edcts of thelselpratentsois ang
equi val ent mat oYar el i RLer - ol 5. 2
5 apki ns havietyBaretad iEPER NE R, ARbfiel aber BN I BT, e
above r ef er enpeesemtdinvention ©am be readily _dapted is| desoribed iareo-pendingcdSs.

and in PCT Pa CARbiiER{d R QP% , R kﬁ ; ' -
Fused Layers" ﬁg&%ﬁﬁéﬁ%%‘fdﬁp ?ﬁﬁ\gngélééo %ﬁ?s@?agﬁ Fé(r)l u gzd;?\,gglagi&%tpeand
copendi ng1®. sname &f (Rog, et il .and incarporatedhergin byseference; | The bsogbentgoy
10 in the nagered ofdidpers déscribedincthesbasdtenty’ cam becadaptednholight!oft the

her ei n. q§frefe ence. I n_a pyef rreﬁ enbodi ment éhe cQul sitio
conponent 360 teéachings hﬁ?'ﬂet‘f dﬂﬁ@@{%tﬁﬁ # §°{%5‘?h58?_'p§§ epg a&? (ﬂreﬁfg
conventi onal nmedrtidroas an absorbent gelling meteriabdesdribed theeeinpr ef er abl y by

fusion bonds as is . nmore fully ... described in the above-referenced
Cree et al. patent Apppshesti520 whichRspartiafiarly suitablefoomse in the diaper 50, I n

use, the sgni tary APKhE tHEmAly B@n&@& By'Me&h&@/a1IRhcRY to those skilled in the
| fabrics art. A satisfactory topsheet for comprises staple length
polypropylene fibers having a denier of about 2.2 As used herein, the term
"staple length fibers” refers to those fibers having a length of at least about
15.9 mm (0.625 inches). Preferably, the topsheet has a basis_-weight from
25 about 14 to about 25 grams per square meter. A suitable topsheet is
manufactured by Veratec, inc., a Division of International Paper Company,

of Walpole, Mass. under the designation P-8. o

The topsheet 520 of diaper 50 is preferably made of a hydrophobic

. material to isolate the wearer's skin from 'liquids which have passed through

. 30 the topsheet and are contained in the absorbent core (i.e. to prevent rewet).
If the topsheet is made of a hydrophobi¢ material, at least the upper surface

of the topsheet is treated to be hydrophilic so that liquids will transfer
through the topsheet more rapidly. - This diminishes the likelihood that body
exudatés_. will flow off the topsheet father_ than being drawn through the

35 topsheet and being absorbed by the absorbent core. The topsheet can be
rendered hydrophilic by treating it with a surfactant. - Suitable methods for



attachnment neans 370 wel | -known for such purposes. Preferably, the
sanitary if3s43s Pl aced in the user's undergarnent or panty _and secured
thereto by a fastener such as an adhesive. The adhesive pro 931¥18%ns
20 for securing the sanitary napkin in the crotch portion of the :
under gasr nent . -Thus, :a*portion or all of the garnent surface 304 of
the sanitary napkin 30 may be coatedgn th adhesive. For the )
preferred enbodi nent of the present i nvention shown in Figure 3, a

Cnder gar mont bf or et pU ey s tom e o o sufactant ARelcie:Sprajifly e, 1ehphdete

u i o0 . i . i .

porti gn. of t_hg g‘éﬁ‘%@ﬁgg’ '@@%ogﬂig‘gﬁg{ ﬁéHdEWE?'alﬂg_ the mawr!fgég{;oﬁ?ﬂ sydastant

identified as tHe pate aditeiededidcassiod ohasughor itreatment and diydpepisificiey ishe
d t ! ' | idd | . i . 374

opending. on_wh CORTINEE 1Y T ParertElle deecsad | @Rl pkBenent prticisd “with

wher eon t he 8dhddultiple bayer pbsethentrhayerstissueddo Beisingisetial ont January 29)r

S0 such pur posqugaagndeuls:Pateit 4/9BEHE Urified ®/ABidbrbdit Articles with Rapid

pressure-sensitive dhes|ves "béi ng preferred. ta
are Century A-3@quiring Absorbent (argst 15589%59 Reisingeon Jaguayr2g 1884, each of

Cor poration of GHithishcofporated by refereAtd hbrgihant Lock 34-2823
manuf actured by the National Starch and Chem cal Conpany of

Br isdggv\?t er. |\g . Sui tinba epregmwvemboamr of & @iigjasid;é&rm 'HeP?g 'gﬁe

. S. Patent (4, S [ € _on_Anri .

The pr essuréése#écg%%étaﬁgs P%g %W%Ilﬁvr@ﬁﬂr Rf §xtending beyondg the
renovabl e rel eag@bsbrbent dore@ ohinimum idistancé ef abbatk1.3:crhrtorabulit 6.4 et {dbout

WO 96/ 17573 : . . .
PCT/ USO5/ 15789 0.5 to about 2.5 inch) around the entire diaper periphery. 42

These are fdentified M heorefit LY 530 indf O BABAY iz or”Shiabe that is
li ner 3 rgmpatibie, with ﬁ\.e diapet SRmPae srefermred-embpdiment oftbe diaper §0
| Klgmm_n' y usesl has an d‘s'?mrﬁgl?ib POdifeE T -mwabébm%@@b%avin% ears in
- Non-limting ex?ﬁrgl S Ok f_)w tiabl et 5enerr'a(ﬂ erase | i r|1er are, BL30OMG A Si | ox
E1/ 0 and BL30MDE 8$toyaisbregiop:biuta o y regianguiar; shape, i the: secand,yaistc
0 leo 11 ot a0ehe, AT, sbiorbont snchfe Touey ) o abloent ore o
2a?1i0t a(raflcnapki nk@%&%?s%ﬁ&%&é@é;ﬂﬁ#ﬁ?% ?é?f‘e?’gd ﬂ‘ggﬁ acce‘ppance’tﬁn sﬂm?fﬁ'aﬁhe
rel ease |iner asdccess earét deseribed rip thec abovet refgrenmekii andnincotforated U.S.
Lo Don ook 50 ety 4 IGHHE M O1% Bl 71461 (A" apdbibere Aicts
under gar mrent duMVith Qisal-Layered C_ores" issued to Weisman et al. on June 16, 1987; U.S.
Patent 4,888,231 entitled "Absorbent Core Having A Dusting Layer” issued
to Angstadt on December 19, 1989; and the above referenced U.S. Patent
4,834,735. The absorbent core may further comprise the dual core system
25 containing an acquisitionldi_stribution core of chemically stiffened fibers
| positioned' over an absorbent storage core as detailed in U.S. Patent
5,234,423, entitled "Absorbent Article With Elastic Waist Feature and
Enhanced Absorbency" issued to Alerhany et al., on August 10, 1993; and
in U.S. Patent 5,147,345, entitled "High Efficiency Absorbent Articles For
30 Incontinence Management" issued to Young, LaVon and Taylor on
Septei'nber 15, 1992. All of these patents are incorporated herein by
reference. The absorbent cores described in these patents can be adapted
to include, as an absorbent gelling material, the absorbent composites of
the present invention. Preferably, the absorbent composite will be included
35 in a component of the absorbent core which functions primarily to retain or
store fluids, as opposed to acquiring and/or distributing fluids (typically



The sanitary napkin of the present invention may further conprise an
undergaw 7?5:{)'[ ection system 350, for exanple, side flaps. The fl aps 15
eas

serve at wo purposes. First, the flaps hel p serve tRETHISISASMBISOi | i ng
of the wearer's body and underwear by nenstrual fluid, preferably by
form ng a double wall barrier along the edges of the undergarnent.
Second, the flaps are preferably prggided with a portion of the
attachnment means 370 . the flap adhesive 374 on the|r garnent surface
so that the fl pgferredntdoas thel stdrabdeidybpdf  § NARBFE, d

bd ey e CBRe). AR Erefthail e,

other. I hi <RBER, °?$§ag%;eq;ehxq;°pﬁ‘?'c hoark “”‘E'rte‘?fgar”e ey compasite,

proper |y posit as«lesciibed abovedr gemeraireferéhee to absorﬁerﬂté?tléléé' be
constructed of various materials including mterials simlar to the

gy M ek 0 A U
the sanitary ng%lﬁﬁigagf bpf]ce prgggnffhtﬁé\gmﬂ é)ﬁlﬁé&é{% rPftlth"a% '
ref erenced andothef foslyrexudates;san elastic: waist fgatare ; 56@rﬂt\at prduln&es i?abﬁdVed fit -
4,687,478 ent i 4h& tontdin SaRHt aNi h
Van Ti | burg on SstEﬁMt?;gua%gasmnﬁbaYent mm% %gg CO%"Ue
"Sanitary Napk first W'W%’P"Mﬂhﬁ ﬁacomdt(ﬁgxstolegmgﬁstln
26, 1986. Eac hamfotértappmgt emrtgmeﬁonnsamomt eﬁtétﬁ!) gio\‘nsr &ké" Maftfained
sor

Anot her di n,which the a
corrp05| t els:1 H?'EZ'@E %%8% tgi?e‘?? I ‘AEO maintainthe diapen enitbe wearer.
" di aper" ref er'Ehe diaperdQ méyealsoacamptise mstmtddd/stdﬁrdartels (ROPSH NA the35‘

{/\E‘)ng} '192% PeyaiRDTebitils 56 4R 5618 YProvite a?t“@fasttlgaﬁf e%enslblewfaeature that

PCT/ US95/ 1578rovides a more comfortable and contouring fit and 4Wore effeotwe

Figure 5 is a #pplitatioRvfhe di é}lg{per 50 of the present invention inits
flat-out, uncontracted state .e., wth elastic-induced contraction pulled

show the o "o ETe) “a?‘.'%'%e%“@tgﬁi"“tsi‘?% B8 Cohalictid ' HThambef 4L
di aper 50 whi Ccﬂffer rg qﬁp ‘éﬂ@ﬁr FFWQ&@“%F’GFC"Q% lrt)Merabwefra@o'enced |
ori fent egl t onardsS.tPatent NociB1 3,860,003;A4J.S Ratent Nd:'ﬂgﬂé?sﬁa H&ﬁeﬁ:@%z@
e it ARt 20 RIS i o, .98 hed 0o o Soer
core 540 posi t22)n1&$7b S.tPatent Moh dc795,854 sissued ¢o Dragoo onbderk 3)erggeh 30,
| 20SOL2PT: SRATDAING e pRRaRIRBTby fehRel, (7%, 10 >4 @ POl
The di aper 50 pref el’ﬁé"élasﬁléliaerwﬁistpfdaﬁﬁ% ‘i:t'éﬁéﬁlyzﬁgmbﬁgeg Ubd Ser2ficized
waistband (not shown) that may be constructed m a number of different
‘configurations including ' those described in U. S. Patent No. 4,515,595
issued to Kievit et al. on May 7, 1985; U.S. Patent No. 5, 026 364 issued to
. 25 Robertson on Jun. 25, 1991; and the above referenced U.S. Patent No.
5,151,092 issued to Buell et al. on Sep. 29, 1992, each of these references
being mcorporated hereln by reference.

The elastncnzed snde panels may be. constructed in a number of

configurations. Examples of diapers with ~elasticized side panels positioned

30 in the ears (ear flaps) of the dtaper are dtsctosed in U.S. Patent No.

' 4,857,067, issued to Wood, et al. on Aug. 15 1989; U.S. Patent No.

4,381,781, issued to Sciaraffa, et al. on May 3, 1983 'U.S. Patent No.

4,938,753, issued to Van Gompel, et al. on Jul. 3, 1990 .and U.S. Patent No.
5,151,092, issued to Buell et al. on Sep 29 1992 ‘each of which are -

35  incorporated herein by reference.



an el astic waist feature nultiply designated as 560; and a fastening system

general | y%&% desi gnated as 570. The di aper 50 is shown
in Figure e an outer surface 52, an 15 inner surPEEAISYHITBDosed
to the outer surface 52, a first waist region 56, a second wai st
~region 58, and a periphery 51:which is defined by the outer edges

- of the diaper 50 in which the |ongitudinal ggges are designated 55 :
~and the end edges are designated 57. (Wile the skilled artisan will

recogni ze that a di a®lenplanp fasteMirde §9§th1§1570 ar®! Biscisedifl 19S2 Pe ! tﬁB
I

t 20 of ch t
aopt i caton, 4836815, Tslied RLBEIRRS oroak 1o ASPY: (S, Patgtt Noo 4,854,080,
described as havssupdtd Mestegard on Jan. 16,9907 4,80 Fgteht No 2458, 527 :Qéuéd‘ib

dlaper whieh Vot hbl B ALoY7 FoS UL B Aot g, o 848508 5heh 16 MLt R
Eg(rjt i gﬂr :)1;] tﬂgedlgarfEW‘BdeB): Ratend No.s41662,875, gdasuednto Hiratsie et a5 onWMEyES, S
Iea>s/t a po?tlon 0 the({ hﬁé%tsyofa%?g?hegg ggé&ld t@"élﬁéfméj‘ragxbggfoizﬁed
to the topsheet @?@eamé’fm@h‘ '%mpma@hmbye‘gfemaceportuon of the

di aper 50 which is pqsitioned away fromthe wearer'.s body (i.e., the outer
surface 52 general | yQﬁle (5%055 Rreferably appligsd o 6nW63f9ﬂh¥ pesjtioning: onss of

and 30 other tﬁ@Wﬁﬂ%b&:ﬁMth@&iﬁaFerJﬁéf@db%hé%cbﬁewgﬁe E@reopﬁaer

nFen t aces1? e the weard? s Bhdk YPeP raiockil Femares St e Sitser ehin

surface. Sinm | awearef'sidegeosbithat the other waisi raglmvaprefémm)ﬁ ﬂfé it wedist regidrs O

region 56 and t N5 e PSRl FERss G i of g welHeLS “Tod falBrind Bysié &,

t he end edges 5them appbeqs&m effect g siie closure: | at er al centerline 53
of the diaper 50. ‘ﬁ\ re 5 al so shows the | ongitudinal centerline
59. WO 96/ 17573 The composites of the present invention are useful in the absorbent

PCT/ US95/ 1 9
Figure 5 Sﬁﬁs cores ?f Pangl'gen'ﬁ‘o dExemPlarY p%ntmgers for \glanch th%{ﬁl%ﬁemmventlon

t opsheet 520 anmﬁmeb%aﬁgémegt ars (Hisglpsed elﬁbt‘-ﬁsanﬁatﬂﬂﬁt Nodi4#38i6J6s entitled

general ly lar ger'Phhﬁrhérhosﬁsuefd ttoe OBBePeth ARFE $90. 1988 aMiiehi Patést |igg
cuffs 550 and the backstﬁaﬁ{ﬁ extend beyond the edges of the absorbent

5 core 540 to {7RA"E8 51 of the diaper 50.

D aper _S of the pr eser]Ithe r}.o%és?@sc 3? aﬂéVSr&e’Hﬂ ”i?'nelrenﬁtfm V_V_aeljeI a@oomﬁnseful in the

20 absorbent core of training pants. The term "training pant", as used herein,
refers to disposable garments having fixed sides and leg openings.
Training pants are placed in pOSition on the wearer by inserting the
wearer's legs into the leg openings and slidin'g the training pant into
position about the wearer's lower torso. Training pants to which the present

25 invention are readily adapted are disclosed in U.S. Patent No. 5,246,433,
_issued to Hasse, et al. on September 21, 1993.

 Another disposable absorbent article for which the composites of the

present invention are useful are incontinence articles. The term
“incontinence article" refers to pads, undergarments (pads held in place by

30 a suspension system of same type, such as a belt, or the like), inserts for
absorbent articles, capacity boosters for absorbent articles, briefs, bed

pads, and the like regardiess of whether they are worn by adults or other
incontinent persons. Incontinence articles to which the present invention

can be readily adapted are disclosed in U.S. Patent No. 4,253,461 issued

'35 to Strickland, et al. on March 3, 1981, U.S. Patent Nos. 4,587,760 and
' 4,597,761 both issued to Buell on July 1, 1986; U.S. Patent No. 4,704,115



configurations, W|th t he absorbent cores thereof being adapted to the

presen Exenpl ary configurations are describe

Fiﬁdéﬁ@ﬂg? 3, 860 003 issued to Buell on April 18, 19§§9ﬁ%3éﬂbh%tent
10 5 151,092 issued to Buell et al. on Septenber 29, 1992; and U. S. Patent
5,221,274 issued to Buell et al. on June 22, 1993. Each of these patents is
I ncorporated herein by reference. Anotherg4gi aper configuration to which the
present invention can be readily adapted is described in co-pending U S.

Pat ent Appl i clstsuea tseaual oNWo@MB&%%GB?fUIswPaenFNv “R909,802 @&% tah the

oo en™ D o anBhe Sl op B0 BRI, IUSHNEY d EIEOR el B ARG TG

t eachi ngs her ef al. on Octobed 23t 1698hand ire bt S cBatent i5 304161 hAlpsoebent Article

vent s on a5 AP RBRT cEId ITBHIE | AlerEBEEHBRE CIE"Shtleq 1o AP an

A topsheet 52 r use 1nt ,
20 is carﬁdedAanmehémHyTlmerahs@ treeres clesquheﬁlomhesetmteetszanmel in

the H@ﬁ bt mclucfe B i %ﬁﬂenpgﬂﬁﬁ mﬂferfél’”ﬁﬁé%ﬁséﬂb%ﬁl e

| engt h gyl ene fiber ving a deni er of about 2.2 As used
herein, the tgor,nposﬁes heprasen I"@‘r?@?‘ﬁ"fl bers" refers to those f| ber s

having a | ength of at |east about 15.9 mm (0.625 inches).
Preferably, the topsheet has a basis weight from =~ 25 about. 14 to about
25 grams per square neter.. A suitable % IS S manufactured by
Ver at ec, Inc a Division of Internati er Corrpany,

of 0 aperTbo .S“B?erb&léﬁrleﬁgﬂé%l%‘ % repared from Naico £10 lﬁﬁfﬂf&‘ or?
i sol ate the maasmbentsgelhng rroawneqlavadahla nh&toclpmzsen Gmbi of Krefeld, th
topsheet and BeFmfh gleé?gglaﬁaﬁtr erﬁﬁ%hﬁrlhec&apﬁbsea wcw) eﬁ@\%ral iRF) -

I f the topsheet bi¢c materia e _upper

surface - mate@a St ﬁ@dt%ﬂg%éﬂuﬁ us spltion etKymen -ﬁﬁsl konging jagent

liquids will {dBoAEMe AGM and filbérsO Ul fibers aresdisttbvidkécPas doliclbs:.  Thi s
di m ni shes the |ikelihood that body exudates wi Il flow off the

t opsheet 15t hgSR henehmtally dstiffiendd)r celluiosite fibers5 fotmed héram aFdidyei fuaff

Rvaropn 1 14 bisedibSe KEH paf Buckeve CaRNER i Miupns, TN, WRAT 8 =

96/ 17573 moisture content of about 7%, which are crossllnked with cltcig/ackb o they 89
45 tre o acarcﬂpt ncl u S I
t opsheet g;ddrg‘gterl a h\ghélgr acw:lé Dh % Qﬁ/ ﬁlblgynglaledrlﬁg‘?

into the surfaohmtoglucose baﬂsmﬁ@“!léﬂéﬁll-ba Bﬁ%ﬂﬂi§51% 37 such a treat ment

h hi |
and ydr Of " CI Y POLYSTEEN polypropylene fi bers avallable from Steen & Co.
GmbH, of Schwarzenbek, Germ_any, _belng 2__,den|er and 6 mm in
length

PE POLYSTEEN polyethylene fibers , available from Steen & Co.
GmbH, of Schwarzenbek, Germany, being 4 denier and 4.6 mm in

25 length

" BiCo POLYSTEEN fibers having a polypropylene core, polyethylene outer
" layer, availabie from Steen & Co. GmbH, of Schwarzenbek,
Germany, being 2.5 denierand 4.6 mm in length
The percentage of fibers and AGM particles of the composites is
30 shownin Tablel. in Table |, Examples 1-5 represent absorbent compos;tes
according to the presont invention. ' - :

The composltes are prepared as follows usnng equipment as
described and conflgured in reference to Flgure 2. The fi bers are taken
from a bale of the fibers using a fiber ope‘ne_r:. available from t_he_ LaRoche



contained in U S. Patents 4,988,344 entitled "Absorbent Articles with 5
Mul tiple Laéer Absor bent Layers i ssued to Reising, et al on January 29,
1991 and 6/bB573nt 4,988,345 entitled "Absorbent Articles RETHSIETSS
Acqui ring Absorbent Cores" issued to Reising on January 29, 1991, each of
“which is incorporated by reference herein. In a preferred
enbodi nent of a di aper as described herein, ége 10 backsheet 530 has a
nodi fi ed hour gl ass shape extendlng beyond th absorbent core a

00 e o cun CHARI 7he pARech (8RR fren el el oy an Ospfn? LSRR

gore 54g0ma>clh t akandrthanpomma;ted L&Ingoa \Rlngh¥w rtical Mat cormen |’3l3hoﬁhet31attms
I aper e r

asyPrrret ric, rmdlO #S%S%b?bg 8 %rgépafgfa&ve@ §3%hﬁﬁe of 015 I&ﬁl “Yhe resulttaﬁné
Fitst waist regi individuahzelhfbEES Bje 1aeR AFANAPENSEHke Ve PamVeb diber lay; dawn

region. Exenpgary ng;mbent structures for use as the absorbent core of
t he present |nvenP on that have achi eved w de acceptance and comer ci al

success are descri bed Tive Kyment@solutibniisappliednd the fiverowhiledn thé.Dan ¥0eb

Wth Duai - Layer cAPPBratl-u3g, 8qebavartiacl umkufiiicn SHanbis” 1, Kiheded®
Pat ent 4, 888, 231 sehitionl iscapptieddniamamount ofid0- 1) weidghtsYi, based oy the weightl of

0,5595L 290 50 Cog Tyl v i RyRMD SETET S ool

core sy s

25 contai nit@ adowrgby gheifirst &lan WeimamrawrmtofamuucacoqvemrffEheoDan
fibers po e

pat ont %ﬁb%@w “f’@ Agsor Rimengs?So e Pyl UBnCE, Bbadis>
Feature and weightef i ssued to Al emany et al., on August

10, 1993; d 147,345 d H Eff

Absor bent ipt i cles FOIArb'HSBan‘q?ﬁg%?agﬁEedM'ﬁgﬂt@h I g I&@ngr%% a

LaVon andt Tgyl or Nd?dson AGM Eﬁb@rrsbef r The AGM.paititlesf altdWaid ommratsaabas:s

i ncor por at ed, herein e

t heseppat ent § Caw%gh%afagpééglcmg -0. 6?@ qlﬁ%\hﬁdiRagggéi%%?@S M?‘%I#ﬁ;ﬁabg

materi al, the abgepositied theneosithen pesses by the second Bap\Webrapparatus where a

Sl e abor bont TRt BCfbef RBARMG Ryttiena® Soldiic dRiibutad theRedn 16 BRI
I C unc '

of the absorbent

fluids, as oppos@ﬂjﬂ@ﬁéﬂ@iayef@faﬁﬁwaﬂm& i B%eﬂhgrlﬁymm solution) 'T'W'er is

WO 96/ 17573 2
PCT/ USO5/ 15789 laid down at a basis weight of 18g/m2 - 25 g/m2.

20 The fiber webs having Kymene® solution distributed thereon and
AGM particles deposited therebetween then move through a set of calendar
rolls which combine and compact the fiber webs to ensure intimate contact
between the fibers, Kymene® solution, and AGM particles. The resultant
compacted web is then transported to a through-air drying oven, available

25 from ASEA Brown Boveri. The web is exposed to a temperature of about
300°F for a period of 1-2 minutes to dry or cure the Kymene® solution.

The resultant web is transported to another fiber opener (LaRoche)
which opens the web and separates the fibers which have the AGM
parﬁbles adhered thereto. The material is then transported through a

30 material handling fan (Northern Blower Inc., Winnipeg, Manitoba, Canada,
Model LS WHL), which further separates the fibers having the AGM
particies adhered thereto, to thereby form the absorbent composites.

Absorbent combosites according to the present invention are made
as described in Examples 1-5, except that 10%, by weight, aqueous



referred to as the storage |ayer or storage core). Mre

pref ergm%gg% absorbent core conprises hydrophilic fibers and the
absorb osite, as descri bed above i n gener RCT/USPH1578&e t O
absorbent articles. In a preferred enbodi ment, the diaper 50
further conprises . 5 elasticized leg cuffs 550 for providing inproved
contai nnent of |iquids and ot her _ébody exudat es; an el asti'c wai st

feature 560 that provides inproved fit and contai nnment; and a

asLont 0 Y SeRSiorklor ARl Bl i) GALGPSTRENGH P Y0100 e

over | appi ng @StheRANINGAgeDth that |ateral tensions are maintained 10
around the circunference of the diaper to maintain the diaper on the
wearer . The di aper 50 may al so conprise elasticized side panels
(not shown) in the = . wai st regi on,'s 56 and 58 to provide an

el astically extensible feature that e'prow des a nor e comc ortabl e and
contouring fi na_ nor TEcl) recatomrygt—tte—dnaper 50. '
15 Th é’@f@?'ﬁc‘ﬁ?e % K&M " HeWt S PR et eatid n Ja nunber of
different confji gurations, | ncI udi ng those desdri bed in t@spnip\le referenced
U.S. Patent 13860803 LIS V& 9 803, 1ssuyued to Aziz et
al. on Mar. 29, 1999; U.'S Patsmt Ng. 4,885,218, i@gsue tmd,gvvdon on Sep.
22, 1987; and : | gn. 3, 1989,

pd hegin Qy redgrende. 10

20 each being incogporat ' The -

el asticized i Locefarahll\ conprised an el asti -

wai st band (nof{ showg) thaj maysge ccnst_rggt;ed i-n agnu iJf f er ent ‘
confi gur at | ongi nhllldi_neL base _descrli hed ID UlS __Paten 15, 595
-issued to Kieyit etgal. oh Mupgg, 1985; 45S. Hateqp No -5,9%@ 64 issued to
25 Robertsontanlun 258 11991 andlihe above rpfgrenc A bat ent  No.

egde references

5,151,092 issyied togBuel | et g5 on Sep.3@'9, 992 5 eac 1
— he elasticized side

bei ng i ncorpofated_hereinlhy referedc

panel s may be|consggyct ed in Fsunbdr of 0 . cggflgf éﬁls Exanpl es of
di apers with bl asticized kide Jpanel s position ee rs (ear '
flaps) ofgthe diaper are discl osed in US. Patent No. 4,857, 067,

i ssued to Wod, et al. on Aug. 15, 1989; U.S. Patent No.- 4,381, 781,

dto S f
4 935, 753, f'saLZd;;S 2‘;'%':%‘”82?*@2?%‘”@“J‘d&%3%{’38‘5’*‘%'3“{58 5 unese,,

No. d to Buell et al. on Sep. 29, 1992; each of
whi ch are igsoﬂﬁ:?tr ggr g&l?ﬁ ans rﬁuﬁ lggtenﬁcaﬁro? rEf:omgosates

- The Absorption Capacity and Fluid Retention of the absorbent

- 10 composites. is determined as follows. 0.3 grams of. the composite is
enclosed in a dry, pre-weighed 6 cm X 6 cm tea bég formed of a-nonwoven.

The tea bag is immersed-in an excess of sheep's biood for 10 minutes and

then removed and allowed to drain. After a draining time of 10 seconds, the

tea bag is weighed and the weight is compared to the initial tea bag weight

15 to determine the weight of fluid absorbed by the composite the Absorption
Capacity. The weight is not adjusted for the amount of fluid absorbed by

the tea bag itself. The tea bag is then centrlfuged at 1400 rpm for 10
mmutes The tea bag is wetghed again and the welght is compared to the
initial tea bag welght to determme the amount of fluid that is retained by the

20 composite (Flmd Retentnon) The Absorptnon Capacnty (AC) and Fluid
Retention (FR) in grams sheep s bloodlgram composnte are calculated as
follows: e '

AC= (tee bag weight after 10 minutes - empty tea bag Weight) + (weight
dry composite included in tea bag)
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Exenpl a_rij?éggeﬁ"?\g systems 570 are disclosed in U S. PatentPGHUSIS/ISTSI

4,846, 815, issued to Scripps on Jul. 11, 1989; U. S. Patent No. 4, 894, 060,

~issued to Nestegard on. Jan. 16, 1990; U.S. Patent No. 4,946,527, issued to
Battrell on Aug. 7, 1990; U S. Patent No. 3, &48,594, issued to Buell on

Nov. 5 19, 1974; U S. Patent No. 4,662,875, issued to Hirotsu et al. on
May 5, 19= 3 eatter\@ntifubation? g bW - ot 2
on Sep. 29, arﬂcc[{'] %‘? e'h!‘hé S qur c?)er'g @ﬁ

reference. - We'ghF @PH]RQS"GG"F%‘JG dndeabag) applied to a wearer

by positioning one of of th di aper, preferably

the second wai st gresgaure, i8Sk and dr awi ng t he
remai nder of theda be nthe | egs_so the other
wali slt regi on, pref Iergar t%g%smt?tn mgag@c%m%p%r Spre WEe Pg ﬁgﬁﬂ@Fm
across the frsmt compdsitese is eﬁeteﬁhmeﬂasaserioﬁrmsystﬁenpn&swelghed sahtpieapblthed
to effect a de

i nventi on arzI usgﬁhﬁﬂéﬁg @gprgsor%elxtog qr??ﬁsc) .9?96#& f%m%ﬂg?og{tﬁégpkmﬁh @
pantiliners for igvenattbepbetiemt (weigbhof dhe sample !S“rglyg)be/-\aguﬂabiﬁ we@ght ls
di scl osed in U Splléaéécﬁaq é@%of‘ﬂhg i @t&&?éétb%jpressure of 0%‘?51 ér‘i‘ﬁ*ie séﬁrﬁléed

to Gsborn on Apri atent 1s erei-n

ref er ence. The containeriand ks, 5eBtants ase Weighed EEQrR'anEEH g“era 'é‘t%d"béy
useful in theg Hetriadisr wWiieh |s:fm@d Withi sifeep's mdumbts roor eeinperatiie mmeagc)

t d h t I
D s’ and | eg opdHEngsat the sievd Snfel; afptihy RS Fartad Wil the 1JagH! Patied fe
the wearer by in$eurithg sample is removethfrom the egataimeroand eeiweighed fweightofd

sliding the trai
Forso. Traini ng SsaRie PR3 YBh: TreRodiidon; C8pdER Ohady Frésare
“adapt ed are di scl{AE&IP), in grans Bheep's bloodigramccarapesite, is calculated @s fDﬂOWS :
Hasse, et al. on Septenber 21, 1993. Anot her di sposabl e
absorbent art®cle for which the conposites of the present invention .
are useful are incontinence artl h&ﬁ, Yg% gﬁ "incontinence
article"” refers to pads, undergar ts d held in place by 30 a
suspensi on system of sane type, such as a or the like), inserts for
absorbent articles, capacity boosters for absorbent articles, briefs, bed
‘pads, and the |ike regardl ess of whether they are worn by adults or other

i ncontinent persons. Incontinence articles to which the present invention
can be readily adapted are disclosed in U S. Patent No. 4, 253, 461 issued
35 to Strickland, et al. on March 3, 1981; U S. Patent Nos. 4,597,760 and
4,597,761 both issued to Buell on July 1, 1986; U.S. Patent No. 4,704, 115
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48 WO 96/17873sued t o Buel |
Ahr |

i ssued to

“issued to G pson
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Absor bent Cbre

absor bent gel2%
i nventi on.
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or the Comparative Example Composité 1.
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" bei ng 4 denier and 4. 6‘

| ayer,.

s,{?abe{ s and

Similar results

Table |l
20

Example Fluid Absorption | Acquisition | Acquisition

No. Retention, | Capacity Time, Rate,
9/g Under seconds mi/second

Pressure,
g/g

1 233 33.2 19.0 0.26

2 23.1 36 23.7 0.21

3 28.1 422 18.0 0.28

4 20.9 34.4 22.0 0.23

'5 21.9 32.2 25.0 0.20

CE 1 20.9 31.6 59.0 0.085

PCT/ US95/ 15789

on Novenber 3 1987; U.S. Pai’é’i‘l‘il%?fﬂé 909, 802

on March 20, 1990; U.S. Patent No.

et al.
" Absorbent Article

|ssued to Ahr on

, 964, 860

The absor bent
apted to incl ude,
s82posi tes of the present

étcauwm?%e KAE?n"NHrecsf’Tegaﬂ% % fefmitec,as fofows.
absor bent gel5.00gt Pet®miladf sheep'sbbleotrisndeliveredaosthe Cobriposite thedugghd a
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20 P

avai |l abl e from
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cihd and Acgyisitign, RAfe, "G, e

Exanpl es1%-5 &ampamm Ekample: Qomposites | tare shown in Table .
are obtained where PE or Bico is substituted for PP in the Composites 1-5




according to the present invention. | The conposites are

-prepared ag, usi ng equi pnent. as - . described and configured in
referenceto%g% 2. The fibers are taken froma S INB:
fibers using a fiber opener available fromthe LaRoche WD 96/ 17373
PCT/ US95/ 15789 49

Conpany. The opened fi bers are further openeg3by an Gspray -Surge Bin
and then conpacted using a W.jght Vertical Mat Former. The fibers at this

poi nt are 95% - 99% offte abd\ibadataasmlthat abs@rbbrﬂ/émﬁposﬁé% Fe%idréé'\ﬁsmg

i ndi vi dual i zed fi t ed. t

5 et oo RS chethiZaly Sqliffe8i RRIURSIC Bopty msavioe gﬁswsgm Fimes and

1;1 i begI SfWhI Ite i n AocquisitiorveRates that axppsignificantlyi towver toan etiosenprovided by
umditication C (o) an

of 10-15 wei ght %ﬁggaseé ﬁéﬁ?tg do fn Ot%'%l%é We%f qﬁgrég'%g'ﬁ\:%@f §t'ﬁ§6

t he Kynene sdbut peuulasyzq ftbers helnegd a , [the dtabulated values \showe that absma:ent

Wb t

yeb ?ng fK;'mngbe dsﬂeymag%amn H ﬂaﬁn Eh%nmasy stiffened \/&énuweffﬁséaéhp?d@de

18g/ nferr] -25 gi: ?H‘ rRPtenttons that are s'gﬂﬁi@ar@w highee dhap eahsmsheﬂfesemmaes

ont? tlhe fi rStlftH(ijm(rj dochotidongaid any chemisadig Setiﬁdiﬁuf Iaeggib%&?ffbewe A is
arti cles are al S Wwel er,Jr

D or ey, re 7 elinfriflo 3incd B8 daqroanteoribesis 713 donziitketess Ao

then passes ty t tarsdhe ncblﬁposm 4ppandt OE1\wande Fluid Retentidreyerexplecfedies s

ad) acent " the | oy icraRediffa idrbadd EACHERBBBRERISET S, ) *Sol uti on mixture

laid d /
1I'?le fiber- wegls haemgikﬁne%e&%s%ﬁemghﬁ r{\]lﬁ% W‘{%tgﬁea%o"n% %EEF&H']MSWR@W
particles deposi Capacityr Updendiessues: hiuid Retentign, ansbAcguisitionme. TFhe
rol s which conbidifiingfés &rePRfmetnBy fa.hmw%owﬁ Fahs fné's;@%ﬁ E%bﬁ%fte

bet ween t he bers, Fene sol ution n rtlf es.
conpact ed wel? i s Materat eatas3Ar Féﬁe'gbea iqf 'GQ%"nSta&ﬁém ligpye

ggo f romFAfSEA Br wasasgm?m 0.063 wtwoa:tmqaod(ma2tm‘gm2))uaﬂd<8ovahﬁgtthe
ol ut i on. | BBmpbsitd witf apBltHhiRrviioet S Kk S davec oL iBpRE standge

opener (LaRoche) tlssue (the actual amount of composite in grams, W, is measured). The
composite is substantially uniformly air laid on the lower tissue layer and
20 the tissue layer edges are registered.

Absorption Capacity Under Pressure of Laminates

Absorption Capacity Under Pressure of the laminate is determined
as follows. A 5 cm X 7 cm sample of the faminate is placed in the fiat,
unfoided configuration in a container having a sieve positioned at the

- 25 bottom. A suitable weight is placed on top of the laminate to create a
pressure of 0.25 psi over the entire area of the laminate. The container and
its contents are weighed and placed on a filter plate in a Petri-dish which is
filled with sheep's blood at room temperature (20-25°C), such that the sieve

_ comes slightly into contact with the blood. After one hour the laminate is
30 removed from the container. The amount of blood which is absorbed by the
iaminate is measured by weighing back the container.

The Absorption Capacity Under Pressure (ACUP) of the laminate, in
grams sheep's blood per gram of composite, is then calculated as follows:

35 | ~ ACUP = (W) -Wp) +Wgc



whi ch opens the web and separates the fibers which have the AGM T
partl ﬁaﬂ@ﬂﬂfred thereto. The material is then transported through a 30
mat erial “handl i ng fan (Northern. Bl ower Inc., Wnnipeg, W4 nada,
Model LS WHL), which further separates the fibers having the AGMU

particles adhered thereto, to thereby formthe absorbent conposites.

Absor bent conposites according to the prggent invention are nade

as described in Exanples 1-5, except that 10% by wei ght, aqueous WO

96/ 17573 where W is the amount of biood absorbed by laminate, PCT/ US95/ 15789

50 sol utions of propylene glycol, glycerol, or ACCOSTRENGTH 711 are

used Wy isitiee lamtshntg:f Siood absorbed by the tissue, and

Table I. . Exanpl e No. wt. % AGM Wt . % CSF vvt%PP ratio

CSF/PP  Wjgc s the dry weight of the &bsorbent cofifposite in the Gaminate Jrﬁ&hély 7

2 a%ms 40 - 10 80/ 20 '

50 : 20 60/ 40 4 : 65 25

10 Y/ /29 86/14

o1 Bl g The amoun& of the blogd- absor@%filgﬁ the ﬁ%ue is calcutated gs

fol | owi ng - te&"ﬁ"’ﬁfe performed at roomtenperature, unless ot her wi se
-1 ndi cat ed. Absorption. Capacity and Fluid Retention of Conposites

The Abs;)r pti q@(g&?baﬂssu% aménliihute; )Rﬁb@sis wdigIer oftthe tebae) Rqtie abé&pnon

conposites is determn asS I

encl osed in a“BPRCIHH %Pr@ﬁ?éﬂr% o@’ﬂqqf%sgq%fqrglegggs tPSPﬁEgP‘E’?‘ El3n%‘?§ﬁi‘r°?/en

sheep s blood Igram tissue) X 2
10 If necessary, the absorption capacity under pressure -of the tissue is ‘

determined in the same manner of the Iaminate using calculations readily .
understood by the skilled artisan in light of the caiculations described in
reference to the absorbent composites.

The Acquisition Time, Absorption Capacrty, and Fiuid Retention of

15 the laminates are determined in the manner described in reference to the

absorbent composites except that a sample of the laminate is substituted

for the absorbent composite. The laminate sample to be tested welghs the
same as noted for the absorbent composite. -

The Absorption Capacity Under Pressure, Acquisition Time, and
20 Fluid Retention of the Laminates containing Composites 1-5 and
Comparatlve Example Composite 1 are shown in Table i,

| | Table il |
~ Example No. Absorption Acquisiton | Fiuid Retention,

Capacity’ Under | Time,_ seconds /g
Pressure, g/g

1 T =22 | T 19 233

2 35.8 | 19.5 . 234

3 422 | ) 28.1

4 344 | 2 21.1

5 32.2 25 21.9

CE1 . 35.1 58 216




The tea bag is imersed in an excess of sheep's blood for 10 m nutes and

t hen rem)v% q |l owed to drain. After a draining time of 10 seconds, the
tea bag is vve%h% and the weight is conpared to the initial Pﬁ@sﬁﬁﬁ%i ght
15 to determne the weight of fluid absorbed by the conposite, the

Absor ption - Capacity. The weight is not adjusted for the anount of
fluid absorbed by the tea bag itself. ghe tea bag is then ’
centrifuged at 1400 rpmfor 10. m nutes. The tea bag is wei ghed again

gn? t he V\Bit%ht i s C?”D?hfé?té_ﬁ@ii%fﬁdt values ?ﬁcﬁvttgat émhmzowir@b' 'Eitéthontla:i{lingd
determ ne e anount O | L retal ne . C 0S| e Ul
Rot ent] on) - The. AdRemiFally, Stsanielbeliaps' ShelS Toidvidd faminate A, ASakigition
in grams sheep' s Pimesithataarecsigpificantly lawer ¢ar thedamiirates containing abserbent
AC = (tea bag wei LNy = ' - L.ght
dry conposite i nc%@g%ﬁé tﬂé%t ggg")% teéqn%q%/él%ggﬁy "Sifned é&idd,s.&"ﬁ‘wg,
PCT/ US95/ 1578% The relatively high Acquisition Time for the laminata containing the
= (tea bag wei ght F@Dd - Hﬂé‘ i8R indicate 4 heE | :
(wei ght dry_corrpogla J'ﬁgf@u?e‘al n E%@ﬂggsfé*ﬁ ',hd é)%st\é%ﬁ' g%k'égdgcﬁff g/,lrrlng
Under Pressure of tacamsignificantly greater extent thanrinctheatepiaminatesain addiispethe
Pressur ehol‘j the ?&wflélteat value$ sﬁ@WOMétffabs‘érﬂﬁterﬁbt?ﬁldsW%s g 9ld ovontaifling
pre-wei ghed sanple of . the . COPOsSi appr.oxi 0.9 grans) 15 .
pl aced in a snal ICMI%“MeFt'ﬁPFﬁdaceHBbs'c e@éeége %fpvﬁeﬁsé}'@%tﬁﬁ(Mﬁa éf-"d
the sanple i QN )Refbm#dﬁsaltha \are gsignificantly highep! et th1e_ taminates heoritaiming
to create a pressu . s . C el .
05 contents are. desorbent sAgeSSled Shay o ARl Poain th cnemicky stifged Yentibtic
Petri-di sh whi ch fibedsi | Thid isvsutprising sinceithe @bsarbentcompositasat-3reontaioediess
such that the sie [ | gl t e Wt ; -
‘hour _the sanple i é%rhgﬁﬁ%%ﬁ rtgﬁbttﬁg g%rﬁp glgﬁ%é:‘(ﬁa%‘c’]éﬁr&;_é \/\%}fgﬁégqﬁa}qugﬁe?é%w od
the sanple after expestedite inerpasenithyan ingrease ircAGM copcentiationr essur e
(ACUP), in grans sheep's bl ood/ gram conposite, is calculated as foll ows:
15 15 ACUP= Wa- W
W | | |
~ While particular embodiments of the present invention have been
illustrated and described, it would be obvious to those skilled in the art that
various other changes an_cl modifications can be made without departing
from the spirit and scope of the invention. It is therefore intended to cover
-20 in the appended claims all such changes and modifications that are within

the scope of this invention.
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52 wowmisiMMion Rate of Conpggi $
FebSsms.

The Acquisition Ti mnﬂwa osite is determ ne

5.00 [err] 0.5 m Mmmmwms delivered to the conposite through a
fixed area opening i'n 8. 4tsetorsds+under a 0.25 psi |oad. The tinme to 5
acquire the sheep's bl ood i.e., the Acq@ibsition'Tine, is recorded using an

el ectronic strike-through plate and tinmer. A builf-in sensory probe detects

t he presence%ﬁlﬁa‘é‘ﬂﬂﬁés bl ood whi ch trlggers ‘the start of the timer.

When conpl et ¢l y diam ib%drbehh@orh OSite c%hﬁi?ﬁm

cal cul ated as foll ows. P R n1 she %’h% %ﬁbgﬁ? ve?ed to
rm

the conposite material in substantnally mdmdual ffened, cellulosic
The Fluid Retent fibers lﬁlsmgraidspnharﬁ‘aaﬁmdt sHﬂOEb“eeréﬁ ed around and

Comparat | ve. CampP BNl biAe, @ﬁ&ﬁiﬁ# Tt #aomm#’m%lsg

are obt ai ned V\herwhmlmnhﬁﬁbusltbasamsmpwdmm BRiven pdreicleostpoliinesic, 1- 5
the Co t | *
or e, O o ot R TS Syd sl oo S e ot

Acqui sition wrapped agpund other pasticlesof paiymerig, absorberitigelling materiahofthe
9/9g Under . compesies saxd mbéﬁqﬁefeﬁbly bm%adhued to said argcles by a bending
Pressure, : 5 (9 lél
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2. The absorbent composite of Claim 1, additionally comprising synthetic ‘
polymeric fibers having ends, said synthetic polymeric fibers being adhered ta
said particles such that said ends of said synthetic polymeric fibers protrude
from said particles. |

3. The absorbent composite of either Claim 1 or Claim 2 wherein said fibers of
said composite are chemlcally stiffened by the reacuon ofa crosshnkmg agent
with the fibers to form mtraﬁber crosshnk bonds

4.  The absorbent composite of any one of the precedmg clalms further
 comprising synthetic polymeric fibers havmg ends, 'said synthetic polymeric
fibers being adhered to said particles such that said ends of said synthetic
polymeric fibers protrude from said particles, said composite preferably
comprising from about 90% to about 30%, by weight of the composite, of
said particles of absorbent gelling material, and from about 10% to about
70%, by weight of the composite, of said chemically stiffened, cellulosic

fibers.

5. The absorbent composite of any one of the preceding claims wherein said
bonding agent is selected from the group consisting of hydrophilic organic
solvents, volatile hydrophobic organic coinpounds; water; cationic
polyacrylamides; cationic amino-epichiorohydrin adducts; and mixtures
thereof, and preferably is a mixture of water and a compound selected from

~ the group consisting of cationic polyacrylamides, cationic amino-
epichlorohydrin adducts, and mixtures thereof. |
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A suitabl e weight is placedchemically stiffenede céllminsicfibers having-ends; a
- (b)  applying a bonding agent in liquid form onto said fibers to form
treated fibers;

(c) physically associating said particles of polymeric, absorbent gelling
material and said treated fibers while said bonding agent is in liquid
form, said particles being in substantially individual form, such that
said fibers wrap around said particles and said fiber ends protrude
from said particles; and '

(d) adhering said particles and said fibers.

8. The method of Claim 7 wherein said fibers are individualized prior to said step
(b) of applying said bonding agent, or said fibers are provided in the form of a
. web and said bonding agent is applied to said web.

9, The method of Claim 7 wherein said step (c) of physically associating
comprises applying an external force selected from the group consisting of
pressure, vacuum, electrostatic forces, impact, impingement, or combinations
thereof.
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the bl ood. After one hour the lamnate is 30 renoved fromthe container.
The anpunt of blood which is absorbed by the l am nate i s neasured
by wei ghi ng back the contai ner. ]J/‘L The Absorption Capacity Under
Pressure (ACUP) of the lam nate, in grans sheep's bl ood per gram of
conposite, is then calculated as foll ows: 35
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W is the anmount of bl ood absorbed by | am nate, W is the anmount of
bl ood absorbed by the tissue, and Wac is the dry weight of the.
absorbent conposite in the |lamnate, namely 7 gr amns. 5

The amount of the blood absorbed by the tissue is calculated as :

fol | ows: (area of tissue in lamnate) X (basis weight of t he
tissue) X (the absorption capacity under pressure of the tissue for
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The Absorption Capacity Under Pressure, Acquisition Tinme, and 20 Fluid
Retention of the Lam nates contai ning Conposites 1-5 and 789
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expected to increase with an increase in AGM concentration. 15
Wil e particul ar enbodi nents of the present invention have been
il lustrat XOMHSHescribed, it woul d be obvious to those ski PCTOSIHIIRE ar t

t hat vari ous ot her changes and nodifications can be made w t hout
departing fromthe spirit and scope of the invention. It is
therefore intended to cover 20 in the appended clains all such changes
and nodifications that are within 3/4’[ he scope of this invention.
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(54) Title: ABSORBENT COMPOSITES AND ABSORBENT ARTICLES CONTAINING THE SAME

Absorbent composites containing particles of absorbent gelling material and chemically stiffened, cellulosic fibers, the fibers being
wrapped around and adhered to the particles, which are in individual form. The chemically stiffened, cellulosic fibers are preferably
cellulosic fibers in substantially individual form havmg a crosslinking agent reacted with the fibers in intrafiber crosslink bond form. The
absorbent composites are particularly suitable for use in the absorbmt core of disposable absorbent articles such as sanitary napkins and




