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FLU D ACQUMS 95128#5AND DI STRI BUTI ON PCMobigRo7eOR
ABSORBENT CORE 5. - Technical Field

This invention relates to di sposabl e absorbent articles using
pol ycarboxylic acid Jerr]-Cerr] crosslinkei cellulosic fibers. Exenplary

of the 10 absorbent articles are disposable diapers, training pants
adul t incontinent pad£LAHB AGQIHSITY OMNDIEISTRIBUTION

Background of the:lnvention MEMBER FORABSORSENT eOR@sS been given to
I ncluding fluid acquisition and di stribution elenents I n di sposabl e
absorbent articles with a goal of 15 m nim zing the occurrence of

prol onged skin wetness to negate this as a: factor for producing skin
irritation, esg.,. diaper rash. , Weisman et al., U S Patent
No. 4,673,402, teaches an absorbent Tech,—p;@g,%th an upper fluid
acquisition/distribution | ayer which conststs ~ essentially of
hydrophilic fiber mategrial, preferably wood pulp fibers and 20 wood pulp
tissue, and a |ower flI'0i% '§‘t’6’ﬁté@[b feigies densisposablecsaksarbent yartieleg using

s;btsltgﬂlt :a ?I |y unppbiycarbuxyt Eid 03-0§ dreeslinKeid! wltr}ioégﬁgngtezé ?Eﬁmﬁa@ of the
hater <! naol ub o, 2PROERNL Brtties’s E%si%niasﬁéfenéépéésﬁrwm .aaau%rrsogwnem

toward the front patlsand sabpianirapkins. article. 25 Meyer et al.

U. S. Patent No. 4,798,603, teaches_an absorbent article wth a
transport |ayer between a topsheet Baekaraund et thenlowentioniy wher ein t he
transport layer is less hydrophilic than the absaorbent b mat eri al and
may be a nonwoven fi b0 P&ﬁé?ﬁ%rﬂ?@sb&eﬁf gwenstaincluping ﬁ‘&'{ﬁ ARyisition and

materi al , such adistributiopnomiéments [l gispobsdiiecabsorbehy earticles Withcla rgoal bef

by oLt  iliBhg FarARorh GHBCRIEY shf WOFREETE A Tt & o
teaches an absor fagter for produqrngmtgn imitatiora @.g.c diaper raskh zone and a st or age
zone laterally Su”OUWbr%an et al ULS. PaterT™NG' 4,67314b2 Badel iah! byinémne
having a | ower ""\égrreagtrs‘“lth]I an H u per uid acquisition/distribution layer which consists
essentially of hydrophilic fiber material, preferably wood pulp fibers and

20 wood puip tissue, and a lower fluid storage layer consisting essentially of a
substantially uniform combination of hydrophilic fiber material and particular
amounts of discrete particles of substantially water-insoluble, fluid-
absorbing hydrogel material and placed toward the front of the absorbent
article.

25 Meyer et al., U.S. Patent No. 4,798, 603 teaches an absorbent article
with a transport layer between a topsheet and an absorbent body wherein
the transport layer is less hydrophllrc_ than the absorbent body material and
may be a nonwoven fibrous web composed of substantially hydrophobic
material, such as polypropylene, polyethylene_ or polyester, which may be

30 treated with selected amount of surfactant to increase its initial wettability.

Alemany et al., U.S. Patent No. 4,834,735, teaches an absorbent
member with an acquisition zone and a storage zone laterally surrounding
its perimeter, with the acquisition zone having a lower average density and
a lower average' basis weight per unit area than the storage zone. The

35 absorbent member comprises a mixture of hydrophilic fibrous material and

' discrete particles of absorbent gelling material. =
Lash et al., US. Patent No. 4,935, 022 teaches a dlsposable



a |l ower average basis wei ght per unit area than the storage zone. The 35
~.absorbent menmber conprises a mxture of hydrophilic fibrous material and’

di scr etwopanrsdes! es of absorbent gelling material. PCT/US95/02978Sh et
al., US. Patent No. 4,935,022, teaches a di sposable. WO 95/ 25495
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absorbent article with an absorbent core %orrposed of an upper fluid
acquisition/distribution |ayer of stiffened cellul ose fibers and from about
3to absgregntvartiele Witfoapeabserbent mypremcempased dfdan Uppen fifildui d

storage | ayeracqunsntron/d’fétﬁbﬂﬁbr@lé Po$§f ﬂféﬁ‘éb 88IRA0SSTRbEAT and'frd a”o&ﬂaﬂqtc}t he
top surface a ayer and

I ac I on/ di stri but
conposed of 5115% g)‘lé’fﬁ'@@i FB?Q@@”# gEEng mater aﬁ ang@ E{ﬁ%rﬁorfset I8Y&09% by
wei ght of abshaviegta ¢z surigcerarea smialler in area than the tdpesafaue bred oftieent

No. 4,988, f45fluﬂdeagc;cﬂﬁﬁt|6’n/§fsﬂrﬁﬂﬁnt Igﬁf and Fonﬁggrgg'mrshﬁwgd E&ﬁtgg%‘ fl SFS

fi brous eria ete par ent

material, con@@d foAyakbeutatyta %lQanﬁﬁg@F pliaksorbentgelling matatialng et al .
U's. Patent No. 5, Rb?snﬁBU $96P‘é”téﬁt aNo2bs 0B85, CRidthes a stoFéﬁ@rla%r”g an

laid, fl.uid d b
e ot coRmBHSE A opRI 1Bess, A cifibete, SSBlesr e, Shrorhea,
conpri si ng at geling tmatéfial gontaiinjhg angomuigition bpettureat erial , with the fluid
acqui si LiGn/ di Stri pbhgiat Y 8l s NBLIGH Nb, t§f1fu4fsafeeacﬂ%s'a%ﬁae§ora@ﬁgc§@a“ the

top 15 surface 0O ora& ur se
of experi ment SOMBESINAAN YPPAk Wetlaidt flwd anauisition/distritastion layer comgrising]

pol ycar boxy!| lfror’nCan@tr ssw tdlhcdwshfféh@& iffbers @fdsat IBWeréfhﬁd tdi6ray Bbgr%%t of
Herron et al. ers in

f d
fluid acqui si ?‘?'Bﬂnﬁ'ﬂg %fl I?F?é\lgﬁ% By, wﬁé%gﬁurqraggg@eggmategale&r}ﬁhtrm Widsabl e
20  di apers. ac’dnnsrtlomm»stnbuﬂmrblager having\e=topi gjrfacss@fgesser drée theard thepiops,

wer e 6%@4% sff4ge ardd) et ness.

Sunmmary o:l’f5 t h nventl |t has been di scovered herein that
skin wetness is m ﬂ'ﬂez%-'r% of experimentsdlgaging-focthasyentignehenein theded-si ti on

and di stri but Cgrpaipedrbbxylignacidseessiinked c&ﬁ.ﬁs’l& flﬁbﬁ tHatPsreYhar Sbjedt 6f aci d
crossl ' L CﬁEfrBl-loect a(i fU gerl:,%tecnqrﬁg ! §' 139 5?#r were Fused as stiffened fibers in a
. fluid acquisition and distribution member in absorbent cores in disposable
20 diapers. About 10% of babies, on overnight usage of these diapers, were
~ found to experience skin wetness. S

Summam of the Inventlo

It has been discovered herem that skln wetness is minimized on a
sustained basis when the acquisition and distribution member comprises
25 _Cz-Cg polycarboxyhc acld crossllnked celIqusnc fi bers contalnmg surface
active agent thereon, preferably surface actlve agent that is applied to

- celluiosic fibers prior to the crosslinking reactlons being carried out.
The ﬂurd acquisition and dlstrlbutlon member herein is for use in a
disposable absorbent article and has a dry densuty ranging from 0.03 to 0.20
30 glcc and consists essentially of lndlvnduahzed crossllnked cellulosic fi bers
having an amounit of a C2-Cg polycarboxyhc acid crosshnkmg agent reacted
therein in an intrafiber ester crosshnk bond form to provnde a water retention
value of from about 25 to 60, and havmg substantnally uniformly distributed
thereon from about 0.005 to 1%, by welght preferably up tc about 0.15%,
35 by weight, on a dry fiber basis,- of surface actlve agent. Preferably; the
surface active agent is a nonionic surfactant and_ is very preferably a



_aEtive agent thereon, preferably surface active agent that is applied to
cellulosic fibers prior to the crosslinking reactions being carried out.
The fl ui d wOQs%ws i on and di stribution nmenber herein is foPCRASISHR29
dlsposable absorbent article and has a dry density:ranging fromO0.03 to
0. 20 30 g/cc and consists ‘essentially of individualized, crosslinked
cellulosic fibers having an amount of a Clerr]- C[err]

pol ycarboxylic acid crosslinkjng agent reacted .. therein in an

i ntrafi ber esterneniopid i swrfdn fformedo lqyr owmﬂ}ansmgat ethylernteenokide with a

val ue of from abaygr ﬁogfg 'eal?énﬁ@dll @&én”s’%kyﬁ lo¢ B%ﬂd@éﬁg yom?e Wltrl

di stributed ereo rom about
up to about 0. 15BEoPYIERe glygolydiaying aBr?V&rW?/ W?lﬁgﬂlab&ﬁ'@t r@ngmrira@eala@f ive
agent. Preferabl y,000hg/mole to scmr gmislencd mmecaﬂ@rnwé@ntaompauywypropylene)

| IigT; ‘aggg?gzg%gd hydrbBhéol r&hg Esq}c}fn 300 gimold B LGP giMole, and feom 10 to 80%

noni oni ¢ surfact afhpoly(exyethyléne)cuydiepisilio giniteby weigtat lﬂxﬁheetotaltmobcule most
hydr ophobi ¢ baseplfﬂaw ?}'Ibé(wﬁ %ﬂ%?é%fh LWéro\mﬂgﬁEBf Wicld! a mobecular

propyl ene gl ycol vera e ar melg

r'an I
1,000 g/mol e to Weiht @, nﬁP@ O’Q{F’Fﬁﬂymﬂ)arhyﬂé‘?@m €ofofp S g 8}9‘%pyﬂ
5 hydrophobe r apgiy(tky bthylér%)(hwmimhﬁc LAit HyOR&igat it tmdnére@mel(évtanaae%

of pol y(oxyethyl e ght in the total nolecul e; nost
preferably i nﬂni%tgédffﬁgﬁh‘ﬁﬁ%gmréﬁj%% of 1,900 g/ nole, a nolecular
wei ght of pol y(oxypro]ﬁlyeenél)/ldnl,aﬂzemhulmsshmk%cewlmbeﬂbeladmﬂﬁ)%.lrface active

pol y(oxyet hyl eneé%&agqﬁe n élré a)&?yb k@éﬁér&gﬁ ?Fér?a'ré'cigg% brakaks EBMBRYIG heating

(avail able er t

i Gomli zed. unGTosHinkeaCalLNaSiE BBets With Jrtm % R0 45%.dereferably.feom 3% to
agent thereon ar ¢2%gby wzéu?ﬁtedsmhlortnnraﬁv@badnsbn pplied ﬁﬁ%séryqiﬁé?fba%m@f m;?c

1206 by wel ghf _oRCUMCARERYIS A8ECetebnE Bprt, A Pt SD05%, & 1He, fBfEragh °
Clerr]-derr] frem RA1Ye 40 bR, by weightc applied ron agdayber, basis, fof aurface05%
to 1% preferabl ¥ctlve agent fﬂé?%tq R)l%rhavg ﬁ}{? nﬁief stifed QBhtenf‘FHHd ?dj c%ﬁsé Hey

fi ber basis, of surf tive reon

noi sture cont ent P@M@"t”@’%’%ﬁ@dt%@s""k'"g ag%l‘?d&?ﬁo‘&(?’l‘ ﬂ&e 8€|i“d°§'f3(f@§r$ ARANg
agent to react worin éster crisslihiks betweddretsliuidse molecules,fi®. Mocsdse eurdsg; Itonks

between cel lzlg OSform° ES‘ (aul:r%ishﬁke% Cel‘ucfoéllglﬁneerg uvan%Urftage active agent thereon,

without washing of the crosslinked fi bers: or bleachmg and washing of the
crosslinked fibers.

The disposable absorbent article herein, e.g., a disposable diaper,

training pants, adult incontinent pad or sanitary napkin, comprises a liquid

25 pervious topsheet, liquid impervious backsheet and an absorbent core

positioned between the topsheet and the backsheet. The absorbent core

comprises (i) the fluid acquisition and distribution member herein with a top

surface positioned adjacent ‘said topsheet and a bottom surface and (ii) a

fluid storage member (i.e., a fluid retention member) having a top surface in

30 contact with the bottom surface of the fluid acquisition and distribution

~ member and comprising absorbent gelling material. Preferably, the fluid

acquisition and distribution member has a top surface with an area which is

less than the area of the top surface -of the fluid storage member, very

preferably which has a top surface with an area which is about 15% to 95%

35  of the top surface of the fluid storage member, most preferably a top surface

with an area which is about 20% to 50% of the top surface of the fluid

storage member.



20 formsaid crosslinked cellulosic fibers with surface active agent
thereon, w t hout washi ng of the crosslinked fibers or bleaching and
washi ngwad 95/15¢95 crosslinked fibers. - PTIASO/RpTIS abl e
absorbent article herein, e.g., a disposable diaper, training
pants, adult incontinent pad or sanitary papkin, conprises a |iquid 25
pervi ous topsheet, |iquid inpervious back‘gheet and an absorbent core

positioned between_the topsheet and the backsh The absor bent
conprises (i) the Th%ltﬂmécﬂi@i\@‘i"-ﬂ;' dg GEPS$iiked E'E?fsorisdfb‘«?ﬂe'?eq?g{]éq (l’:T(')?r/ﬁe”th a

top Strra*c arsssiiAks biopanianily intrafibersratitertthan inttetfisand a bot t om sur f ace

d .
Pavi g n top surf abhe e SRR RN Mot ia ool tbRuESaRLGRIRIT |
acqui si tion aresctiéd taniyowithoa molecule afempiacuiasd of @msingle fipesbrasinese than
gel l'ing myt er b@%ee'r%rﬁgf’ercﬁ@syof sb&%*‘étb‘ﬁb@rs acqui si tion and

di stributi®on ace W th an are Wmch
than the area of tFl'Belﬂaﬂies@PF pelycarbaxylic prid cross! aq%mbgglcu(?éeq,on a”
preferably mbélh;lb@éaﬁhildrbgﬁld:bﬁémlw blsisnredcted withcthei fibend taitietebifiried 95%

st oce o OBy e icwta bRSdurh’ 2 SpRiHe RO, cocBBR Y THRIEIE Xidy o0
of the fluid washed withssufficiesmt I'mtrvtaier to remove/amenERctR crosslmklng agent

PCT/ US95/ 0297
The ter mﬂl?n d?O‘.’ cf: ?Iysts Nceftostgﬁ nI'.Lers are drled to equullbrlum mo:stﬂ:re content.

that crossli nikgeny dhgr P‘rﬁ&r iqagb ‘?Wrﬂqu&rccf'{ié'ﬂter'st ﬁﬁﬁrmél . tot'gﬁy in
The term "i nt gagdrdance WNT.A. PR |.ametiod ILBP}QBHA7. adihe mule @4l of feacted ‘

L oo woPbbRRRBlE HUE FhsdTPIGR'dBnt is 1nBh"hBuldf odt gh "
pol ycar boxyl i essurnptionsthat iamei carbaxyirgroup s deft aneepaied dn each molegulg of ose

anhydrogl#%os olyeafdox ﬁébérd Vtﬁét%gchﬁﬂré rlbe“c‘fl’% feaBB6s have 48 E&FUBXPEEontent
by the f procedure: A sanp e crosslinked f"ryﬁ)ers i s first

washed with sQf Pdnewkanthat \NQt'é?wtC@rtP%@'%ﬂﬁnﬂﬁt%%epe‘EP ur'f'gs agent
10 and catal mahﬁg théstossliiking presessapartiromdhe dreeqcarbokyls om srosslinking

cosenti al 1y i froietes: and i e ol Wejofl @ Beroh el AT sBRE 50662,

nmol e % of r eaiteedone anhydroghicpsammi)yl i ¢ aci d crosslinking agent is then
cal cul at 32'0 based ofnbh@rm "ester crosslink bond" is used: herein to mean that the

polycarboxylic acid crosslinking agents react with hydroxyl groups of fiber
component molecules to form ester bonds.

The term "citric acid basis" is used herein to mean the weight of citric

. acid providing the same number of reacting carboxyl groups as are provided
25 Dby the polycarboxyhc ac:d actually used, with the reacting carboxyl groups
being the reactive carboxyl groups less one __p_er molecule. The term
"reactlve carboxyl groups” is defined later.
The term "applied on a dry fiber basls" means that the percentage is
| __establlshed by a ratio wherem the denominator is. the weight of cellulosic
30 fibers present |f they were dry (i.e., no monsture content).

The "water retention values” set forth herein are determined by the
following procedure: A sample of about_Q 3gto about 0.4 g of fibers (i.e., |
‘about a 0.3 g to about a 0.4 g portion of the fibers for which water retention

~ value is being determined) is soaked in a covered container with about 100
s mi dlstllled or deionized water at room temperature for between about 15
and about 20 hours. The soaked ﬁbers are: collected on a filter and
transferred to an 80-mesh wire basket supported about 1 1/2 inches above



éssurrptions t hat one carboxyl group is left unreacted in each nol ecul e of
15. polycarboxylic acid, that the fibers before reaction have a carboxyl
content  wWO09525408 30 rreq/ kg, that no new carboxyl.s. are gerraTaisosiom

cel lul ose nol ecules . .during the crosslinking process apart fromthe
free carboxyls on crossli nki ng noi eti es, and that t he nol ecul ar

wei ght of the crosslinked pulp fibers is 1625 ' (i.e., one

anhydr ogl ucose unit). 20 The term "ester crosslink bond" is used

herein to nmean t B#&0-mesh screened itoye af Bcentrifuge titre. cTos s.ibetrlslcmgeegbwttb a
react with hydr %PQSUEQ‘&VEF a@é th% l%%htpje e Is centrﬁgggogfagtrelﬂt’tv‘écégn?@mhg fBFH

ester bonds.

mean the wei ght 4508 ta 1700 gravrtlesaf@rcpgp;q)m dMiytehe Khercentfigad Bpers are
reacting car boxythel RamGverPfrafmether saskéednd wighe®y TtHeews ﬁe@amm)drecmw d

car boxyl or oubs. Tedsctimoueighf of fo e ans [ @iignea.  he wiiel febafon Sk,

groups i s defi n6WR\Ytisicalculated as follows: The term' ‘applied on a dry fiber

basi s" neans that the percentage is : established by a ratio wherein
t he denom nator I's the wei ght of celwil_-hpsl,(_kl_lgpmél bers present if they
wer e dry (i.e., no noisture content). The "water retention
val ues" set forth herein are determ ned by the fol |l ow ng procedure:
A sanpl e of about 0.3 g to about 0.4 g of fibers (i.e., about a 0.3

g to about a O. 45’3 Fortlon of the fibers for which water retention
value is being d ned) Is soaked in a covered container with about 100
35 nm distill edWrweteveight efthestentrifaged fibers; enper at ure for bet ween about

15 S ed fibers are collected on a filter
and a{kgansfe @gg{?ﬁ'&ﬁwefgﬁ&s ﬁﬁ& re basket supported about 1 1/2
i nches above 2of gbsorbed water.

PCT/ US95/ 02979 The ~ater retentlon value remains the same regardless &f whether or Rot
60- nesh screened bohéega a ceptrif e.i s cover

plastic cover anf'® Ve § a&?n?&ﬁf%&@&"ﬁtd'sgnt’%tﬁ r\?ée%d?r‘ﬁﬁuﬁ'go%éce

of 1, 500applicabi®® thecnvention fieneirkd to 21 minutes. The centrifuged
hers 5rE e "R el 6 hed S e g
The water r et ent esiiengyf a structure rrwte)fm@ tbﬁlﬁé)ﬁr%t('eﬁal, ilityop thgsstructure to
expand upon release of compressional force applied while the fibers are in

substantially dry condition), and is carried out according to the following

procedure: A four inch by four inch square air-laid pad having a mass of

20 about 7.5 g is prepared from the fibers for which dry resiliency is being

determined, and compressed, in a dry state, by a hydraulic press to a

pressure of 5,000 psi, and the pressure is quickly released. The pad is

inverted and the pressing is repeated and released. The thickness of the

pad is measured after pressing with a no-load caliper (Ames thickness

25 tester). Five thickness readings are taken, one in the center and 0.001

inches in from each of the four comers and the five values are averaged.

" The pad is trimmed to 4 inches by 4 inches and then is weighed. Density

 after pressing is then calculated as mass/(area X thickness). This density is

denoted the 5K density herein. The lower the values in the 5K density test,

30 i.e., the density after pressing, the greater the fiber stiffness and the greater

_the dry resiliency.

The drip capacity test herern is a combined measure of absorbent

capacity and absorbency rate and is carried out herein by the following

procedure: A four inch by four inch square air-laid pad having a mass of



[err] wher e, Wewet wei ght of the centrifuged fibers; 10
D=dry wei ght of the fibers; and W D=wei ght of absorbed water.

The vat eWO98R%¥A% i on val ue remmins the sane regardl ess of RATAISIYO2939 not

the fibers have surface active agent distributed thereon in the anounts
applicable to the invention herein. 15 6 The 5K density test herein
Is a measure of fiber stiffness and of dry resiliency of a

structure nade éromr'ge fibers éi .e., abiéti)t fof the structure to _
expand upon rePBAYE’ 5} OciSnprenaced fEamthec e@.(éplq;éﬁ“'ﬁhiq’réo CARAEIHE Heiigke in
subst gnt i aI-!A\y]c determinrat Ehd][i,‘o plaved o8 acwretfz_ndpest?-. Syettietiongrinied i Bpplicd icD}Ni ng
procedur e: ' aid - 1A . A :
0> Cabout 7. 518 saEPabhe St of Sfte & Rl 2 Thi Rl P EHENC Uiné R0
bei ng Wgﬁérthﬁrfd_ét, deard ot sypthetie atinei escapesyfremdhe, battpm ohysittesud ¢

el eased. The e padr THLb Sapdulyld (RE difetBAics I e WTUNG ot pHitn6 sh

rel eased. The Eﬁ‘?ﬁ&#@& tq){nt{qdé:c}/ion of thé ﬁ&@“?gc h‘é@?lﬂiéﬁegfhye&eﬂ'f@%% Pﬁﬂ‘% th
a no-|1oad cal i fieers( Adore thi basisss The2breates thes )dripFicapacity s nesbewardthegs

are taken, one_j .ahd 0. 001 inches in fromeach of the
four corners aﬁgg?r%gﬁﬁggé% 'ggs are aver aged. The pad is trimed

to 4 inches by 4 inEhesvigkingtratentast heeeigtis @ measure gf the rate ataghieh liguisssi ng
is then cajgul gga tﬁ?od%ﬁéldaﬁ@ﬁfiﬁérbfbéiﬂ@?és‘iéd ahdl i$ gi8mhinkd Herein by the
denot ed the 5K, densi t\{: erein. Tlgqe |.OV\§I‘ tthe values in t'hiﬁgK de S|.t§ test,
30 i.e., the tRoWing PraGedure; & KQUJnch by f9uE fach squRre;3ip&id Aad hawag aing

t he gL eater  mass oftdbeutiB)5 g @ndla density of 0.2 g/cc is prepaféd frani thechisrs ifbry ‘
test herein is,a: 6O or he . T e .

absor bency rat @é%d%nﬁﬁi?zsaué'u 904%%2;&'&‘%@3/ n'tmeetﬁ% '3 _8%’9%8@* 'x aa\r'}%k'ng
procedure: A fEaie testar. bylhewickinghrate gsteracompeses pﬂacﬁm&mﬂg wardewerf

WO 95/ 25495  electrodes with pins for inserting through a sample, two upper electrodes
PCT/ US95/ 02979 '

about 7.5 g i s“iPeRARdar inssring dhiorgh 2 seEPigiwa, vartica!ly griesiad Platep dohg

positioning in the container, and a timer controlled to start when any of the
two adjacent pins on the lower electrodes: are contacted by liquid and to
stop when any two adjacent pins on the upper electrodes are contacted by

20 liquid. Synthetic urine is placed in the container of the wicking rate tester to
provide a depth of 1 inch of synthetic urine therein. The pad of fibers being
tested is placed between the plates of the wicking rate tester with the pins of
the lower electrodes being inserted through the entire thickness of the pad
7112 inch from the bottom of the pad and the pins of the upper electrodes

25 Dbeing inserted through the entire thickness of the pad 2 1/12 inch from the
bottom of the pad and the assembly is inserted into the body of synthetic
urine in the container of the tester so that the bottom 1/3 inch of the pad
extends into the synthetic urine. The wicking rate in cm/s is 3.81 (the
distance between the upper and lower electrodes in cm) divided by the time

30 to wick from the lower electrodes in the upper electrodes as indicated by the
timer. The larger the wicking rate, the faster the wicking.

The wet compreésibility test herein is a measure of wet
responsivene::s and absorbency in a structure made from the fibers for
which the property is being determined and is carried out by the following

35 procedure: An air laid four by four inch square pad weighing about 7.5gis
prepared from the fibers being tested. The:density of the pad is adjusted to
0.2 g/icc with a press. The pad is loaded with synthetic urine to ten times its



détermined and is pl aced on a screen nmesh. Synthetic urine is applied to
the center of the pad at a rate of 8 m/s. The flow of synthetic urine is

hal t ed wo9s289sn the first drop of synthetic urine escapeeriusgsnzbive
bottom or sides of 5 the pad The drip capacity is the difference in
mass of the pad prior to and: © subsequent toi‘ntroduction of the
synthetic uri.ne divided by the mass of the 7 fi bers, bone dry basis.
The greater the drip capacity is, the better the absorbency
properties. dry weight orfThe it$ cédturatioat @oirgstwiiehever iss lassrea®ire1 oP St he

is determ ned he oce ure
four inch square jigh F'ﬁ]edthﬁélﬁ%%%"'r’@'aéﬁs the comprgssional lead in thensnereaaed fo

?Stnzl Itxsf 81; . ggngMcF rl:SnI mm}@gaoﬁsfml@w&fgfd‘qggb@té Oind the comp‘r“@%s%hé’b"légdnﬂ o

tester. The wPckit 3“(3 ‘écﬁdegqg ?grlrpsv?eg ag | Ec}ﬁgglar\lgwedt%eglgﬁg,ate aricg)the

el ectrodes with phicknéss isimeasuredg THe desngityaissaaiqulated: foo theppad attiee Seoores
th f t h t t

or P O oL P8P 100, 0HET BasBATRh Pinel icities Ebaslrgihori s Bh 85
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upper el ectrodes are con e ui nt he e
in the cont a?o'ﬁer rﬁ?' g’ﬁ &?&ggederbsétyerp%dthe ber v '89%53205{3&% 1
. inch of synt het i void mu:@mbesedmotédetheadzemfcdmpmssﬂdﬁy nerein.  Higheestahges s
pl aced between th te tester with the pins of

the | ower el ectrgrgﬂI %eﬁaqrrﬁég??%ﬁm\{%ggﬁ the entire thickness of the pad
7/12 inch fromthe both ﬂ'erﬁ%aka%éateat?saherevnesm measure pktheppercestags pHthe
25  being insertcagdes lof ausiestdxpeﬁammg |ééka§@mav9ﬁnugm@sa§d a?1d1|éjc%rﬂléU>But

f h

body of synt ket | & the Weheligh Balfird! Mediiriiizg Pmberie e dfdified & et
bottom 1/3 inch & redtmgula' ﬂund acquisitioerais distribution membertofc3 uinches by D
wicking rate in GiEhy aﬁ& -fouFlth incH!! bﬁt\ﬁ@%ﬁ {?ﬁt We&?omﬁ?pﬁ% A0

| ower el ectrodes |n c IVI he | ower

el ectrodes in t h@P§g é’Pé%t‘f’@él e!\%aq'ﬂﬂ Qﬂﬂee@f the width of the fluid jaeguisitinne
| arger the wicki mdrcﬂstﬁbutldwnfeﬁﬁe?fbéiﬁ@pﬂsmthQZ to 3 inches below thelfiéntWedist

COMPY eSSt ol 148, b BB e RoFect ot idiven to motmbR°GEA A bubid ™
property is bei ngoooally weaEJUQ m&ﬂlum size dispdsable dJaperse Thel inothieng emplG;Bthe
bt epard Trom f‘h?*%ﬁ'%sﬁrf;’?;‘éﬁéﬁz‘@b&“ﬁg@c?@%s. e e paﬁﬂ“ﬁ%] ot ©
to 0.2 §rping and repariwhethenthe habies expetience leakags.niheiresults ?We
to ten times itsreported in percentage of babies compieting the test who are found to
25 experience leakage when checked after overnight usage.
The skin wetness test herein is a measure of the percentage of the
cases of babies found to be wet after overnight usage and is carried out by
the following procedure: Medium size Pampers® are modified to include a
rectangular fluid acquisition and distribution member of 3 inches by 10
30 inches by about one-fourth inch between the topsheet and the fluid
absorbent core with the leading edge of the widths of the fluid acquisition
and distribution member being positioned 2 to 3 inches below the front waist
of the diaper. The modified product is given to mothers of 20 male babies
. normally wearing medium size disposable diapers. The mothers employ the
35 diapers for overnight usage and check the babies on awakening in the
" morning and report whether the babies are wet. The results are reportéd in
~ percentage of babies completing the test who are found to be wet when

rate at which li ﬁ:’éhﬂ)rgsséﬂal Wa6KE dopi IQFQB tﬁegc?éhr O‘:Aftf e E})\%@' é&oﬁﬁ% Slgv%]d
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wei ght Orop®234ps saturation point, whichever is less. AprhssSbaore
conpressional load is applied to the pad. After about 60 seconds, during
which tinme the pad equilibrates, the conpressional load is then increased
to 1.1 PSI. The pad is allowed t®@equilibrate, and the
conpressional load is 5 then reduced to 0.1 PSI. The pad is then

al | oved to eqgehackedafler oxamighteusage.  thi ckness is. rreasur ed.. The density

Is calculated for THT@ g@,@,ﬁ &4 éd}g t%%?‘?i&?em is a mgaéunFS% es a eﬂw{dhésed on

the thi ckness. nea

conpr essi onal "MB&Y4 eiy F%&Eﬁ%‘ﬁd?‘? (Sh%estPSForeTq’fea \F’(b?ll?r through {he asavisitiopor t ed
in cc/g, is tdmehdisttibutiommembBreupori tbading! @Rdi ﬁow hﬁuch ilgld F@ﬁéiﬁ"s(WﬁaﬂheOf the

e D 08Pl sty LR befiuky ﬁ'ﬂ?’gf’% HUgnt® AFReS nas alowsiyitoace
greater wet r%ﬂ'@h@tﬁ@ﬂ@s&%camw out by the following praicagere: aﬂ'wotmedluhesaen is a
measure of t hEarﬁpéfs@H%@QréDéré §ed in each ?é’s'iesl' Hy to@a&!)e‘é r‘nﬁ{)&a Wd

out

or ocedur o- WGP HidReTs BopIERd wilfethoRmpy S5 pcir o agqvisiioRngul ar
fluid acqui S|and)|d|sinwtlbrsh'\uerbbensomsmmre mctéhguish @5 tby viBw and arel BChes

obsor bont S ornctigs By R fAchE &’?%Eeoée"@?ﬁmﬁ i 15 it 8FGe A dPsi ¢ on
and di stri butwigt ﬁ@ﬁﬁé&ul%émsqﬁl@slandﬁismbmtlpo rmemhembeungmasmmw 2 toBt
wai st 20 lﬁéhéd”lﬁeléhﬁw frorthWaigP ef fH@éldﬁde e°t|c9urY e@%ﬂe&rﬁqﬁ‘; 20‘

nmal e babi es nor wear i Si.z apers

mot hers _enpl Jhe grater o qathedr gnaaﬁrﬁ‘ﬂge?ﬁ:ﬁ'ﬂﬁ '°Us '8& %!ﬁtﬂ'bé‘H@Bkm?ﬁ'@ebabl es

on awaki ng i fthrdugh a tube \Mltbrlts ugtleirmbermpbsk!onéb%tbduhe mhest;%b@ve%pfnfe

- | eakage. . he ¢ t t [ i es eting
ho ¢ ost “aho Sup2dp  8r 8 fid, acaliSRER Slal e TER WkimBes, & ks serter

over ni ght usa%)’é‘thet'c urine is metereﬂh@ntgkthﬁ taptswrtace: efthetfluid iacquisitiomend ur e of

the percent agsistfibutiét® member u‘FBﬁl%he@fofb@@'nﬂsatftﬁéantfcbfbfb ¥Walpet $&tond.

h d procedur e;
Vet el 7o ihbapt e Tt AFadsiion and, stibtion” merﬁfeer%ngm smpve g
acqui si ti on dmthegiiatelyi aiter the §@mhleof fiid3has been Ibadé@ and3f$ werH&GS?M about
f ) t t r core
o ohep ) § ?f“f"?‘gf’ tBiné ORBUEC TH GBS a0 remain YREER'rof 0
di stribution ﬁeﬁch@"ﬁiog'i"ﬂl @néUPV!e@ dommﬁ@'stm:almmqmeand isthemi st
of the di aperremﬁh@df’ﬁﬁﬂ weighed Q6 Udéteirhing ¥R findl: @hﬁ&lﬁ{tsophu%o réMafir b' es

3o e aper o PR Bbt B e’ el T 2BrEeR SEE & otisynibeln uligacans foot ie e
returned to the daaper for the loading of another 50 mi of synthetic urine.
<5 This procedure is then repeated with 50 mi more of synthetic urine. This is
continued until a total of 400 ml of synthetlc urine . is added, with
measurements carried out as described above with each 50 ml loading.
Lower values on the initial measurements indicate faster acquiring. Lower
values at the 15 minute measurements indicate faster partitioning (i.e.,
- 20 faster transfer of fluid from one layer to another when the two layers are in
contact). . : : - :
~ The acquisition rate test -herein is a measure of the rapidness of
acquisition and of the amount .of ac_qunsl_tlon_over time and is carried out by
§ the following procedure: Medium size Pampers® are modified to include a
- 25 rectangular top view fluid acqui_s_ition and distribution member of 3 inches by
10 inches by about one-fourth inch between the top sheet and the fluid
absorbent core with the leading edge of the width of the fluid acquisition and




mor ni ng and report whether the babies are wet. The results are reported in
per cent age of babies corrpl eting the test who” are found to be wet when
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checked after overnight usage. ' The gush capacity test herein
Is a nmeasure of how nmuch fluid is i medi atel y rel eased to the base

core of a diaper through the_acquisition i stribution nmenb

upon | oadi ng and Wﬁ“ﬁ%ﬁ@ﬁ ‘T‘Fmgﬁr peing pasitioneg,g to k- H‘Ghéécﬁﬁ'%‘{vtth%rfr %d"a'St of
di stributi :j on [Yegbﬂ?fe dibper. The mibdified digseras Iptased %rﬁ)a piece ofmamloﬁotrfet Rsgrd
is carried out by re nedi um

di apers are used P% ee\l’{(:'ﬂ’4 t@%%ﬁ@t%dﬁ'gh%agé\ofzﬁcg‘gr E%Aéy'mﬁfr of ab°uwﬂﬁéfﬁ
di apers are pl acechidiametes whidly lsonm Bhihentppuand tottom isiplacarhagsinst the top
and distribution g@@%&' t gt

i nches by 10 |5gches ?tf)oﬁté g‘ﬁ)é{eourt i ng?# \%{et 2p‘f’ Wr?glag gf?ﬁ'é’? aH
wi dth of the fl ui GISHMPgumwBHe&n& weight isRRRIEd tﬁB?FBé'F’etﬁPFﬁfsb‘&Pf Phesi to
to 3 i nchetheltepasuridee dfrthe reivairtder & thé topsheeer Foﬁymmﬁgsoﬂsom ofs

G strsbuti on mentBntheti GG Bre Metér® P CIBL ' dab et Halk s o8 i
posi ti oned about 335 mirnie equiibeationtime zilowedifaceach laading, liei cthachur loadings
and di stributjeon sRIGRh &dpliedSs ﬁﬁr’i\ﬁt@é apart so thagﬂf?ﬂ&?él'tﬁné‘bf% tb§t %Eétﬂﬁﬁéo

onto the top surface of E#eflm U|5|t|on

di Stri [
menber in bat chesTHutey ea?cqqiﬂt'ﬁ’%t g is meagpred: forgachypading |e %?et"BF
- the fluid acqui si bétweeanthitition iob uheteringeahdr whes thentlvied disappears from the

50 then i d ret urauiaen gl e gfa'aﬂfsﬂnaﬁ%%sé“ﬁimes§é‘i$?a@g%t%% af Bpf 16adihg by
unt ouched f or dividingthe 50mi bydbetaeguisitian times Eharcthedacquisitien potantiat Abs
period, and iy thghy aCQUIsmohﬁ‘HféV@é*hs?éﬂ %k&Eﬁéufa@edjﬁésﬁPfth%qhgg?ﬁ' nal

anount of fluid remal ning erein prior oadi ng anot her 50
m of synthetic urine and then is '"A"r('é't/m(h)ea IR A he di aper for the
| oadi ng of another 50 ml of synthetic urine. This procedure is then

T otal of 400 m WHPPRLA if o8 YAtalidisn “”a&%aeﬁ%ﬁe 50 mi ol ¢ The'
carried out as deaequisition potantiali k is the:bursolativelloadi iKgs the acquisitinsrconstands
on the initialy mTeaseErRIBAIISad %‘i“vﬁﬁél’?aﬁé?ltﬁélf 8ffié 5¢C{m$|tlbﬁ) ential is resthe8f
at the 15 mnute ol 7 from g, And Ao Bnd K are calculatad. “ﬂ higher the value
for Ao, the more rapid the acquisition will be. The higher the value for K, the
greater the acquisition over time. _
The term "synthetic urine" is used herein to mean solution prepared
25 from tap water and 10 grams of sodium chloride per liter of tap water and
0.51 mi of a 1.0% aqueous solution of Triton X100 (an octylphenoxy
polyethoxy ethanol surfactant, available from Rohm & Haas Co.) per liter of
tap water. The synthetic urine should be at 25 + 1%°C when it is used.
The term "upper" is used herein in relation to an absorbent core to
30 mean the portion of the absorbent core nearest to the article topsheet, and -
the term "lower" is used herein in relation to an absorbent core to mean the
portion of the absorbent core nearest to the article backsheet.
' The density values herein are calculated from basis weight and layer
caliper measured under a confining pressure of 0.2 psi (1.43 kPa).
35 The air laid pads referred to herein are made as follows: Air laying is
carried out to air lay approximately 120 g of fibers into a 14" by 14" square
on a piece of tissue and a second piece of tissue is then placed on top of



30 faster transfer of fluid fromone |ayer to another when the two | ayers
are in contact). The acquisition rate test herein is a
" measur wpds/25¥es r api dness of acqui sition and of thpcrUsesRI™f
acquisition over tine and is carried out by - the foll ow ng procedure.
Medi um si ze Panpers[err] are nodified to include a 5 rectangular top
view fluid acquisition and distributionlfenber of 3 inches by 10
inches by about one-fourth inch between the top sheet and the fluid

absor bent cothe & tlaidimass éadonmy amaﬂa Erhetpa;i va ptesseﬁ aribctt imtal 4abgud'si ti on
and VWO Q54r88495
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di stribution nenb@heﬂﬁ'f% "ﬁﬂﬂrﬂ' Fhednd "g%f'l?!af’ﬂg 8te yeed\heareip tPrr&fﬁ" Rai st of
the diaper. ahg prodéduredwhichpatayi beplseztdo anechanically sépamtenfivers hatd est er

Choh d arfbt eg‘%vﬁ?@‘#‘ﬁ’s'fg)a’ﬁ“aﬁgfrﬂbﬁﬁ‘&%@ ‘g‘gﬁé@ﬁﬁ"’*se%éh@gﬁcggéf"ﬁ?%”{ e top
5 surface ofo theestepfsiefemeghanicaliy:tregting dibets in Bigher ndividealufosmt ofoim and

di stributi Onnﬁé'twm aﬁ:t&&'ﬁh’h 'vﬂ"né!‘épﬂﬁeeﬂ'e"aﬁng][@;}'hgé‘pa?’aférse?r%'rﬂbe% |Htggd:°f]'gs

to ce,of _the. remai nder
of 50 m of substaﬁtlaﬁ@ RONELRL T fehay werener elieady i Bueh &M ARRPT (Bach ot
a rate of 5 impartsccur ahd twist to thedfibersimdtyestetei | i bratl on time allowed for

each | oading, i.e., the four |oadings 10 - are each applied 5 mnutes
apart so that the total tinme of the test is about 20 m nutes. The
acquisition time is neasured for each loading (i.e., the tine

between initiation of nmetering and when the fluid disappears fromthe
cylinder), and the acquisition rate in m/sec is calculated at each Ioadidg
by dividing the 50 ml by the acquisition tine. Then the acquisition
potential Ao 15 and ach|S|t|on rate constant K are cal cul ated using
the equation tn A= (-12/K)(L) + In Ao

where A is the acqui si tion fate in m/sec of 50 m of fluid, Ao is the
acquisition potential, L is the cunulative load, Kis the acquisition
const ant 20 (theoretical | oad at which about half of the acquisition

potential is reached), A and L are fromdata, and Ao and K are
cal cul ated. The higher the val ue for Ao, the nore rapid the

acquisition will be. The higher the value for K, the - - -greater the
acqui sition over tine. :



The term"synthetic urine" is used herein to nean sol uti-on prepared 25
fromtap water and 10 granms of sodiumchloride per liter of tap water and
0,51 m of, %7 J6 agqueous sol ution of Triton X100 (an OCtyéOE}i" 952079

pol yet hoxy e? anoﬁ surfactant, available from Rohm & Haas @%per Mter of
tap water. The synthetic urine should be at 25 1%err]C when it is used.
The term "upper"” is used herein in relatiomXo an absorbent core to 30
mean the portion of the absorbent core nearest to the article topsheet, and
the term."lower" is used herein Brigf D&satibtion bbthaDewagdent core to nean

t he portion of the absorbent core nearest to the article backsheet.
The density val ues h&ngu h repeeseats:almermec[:tnmwieas of a\/\dusgbsabiecﬁlapgfeof the
cal i per measureg,y ,ﬁﬁpfl ning pressure of 0.2 psi- (1.43 kPa) 35
The air laid pads re erre 0 herein are made as follows: Air laying is

carried out to air |&yS-appt 8:araeh of fluibretgniien vesusdoad fer auqmcawltmest

square 5 (Pés@ltsp H&C @l’\@fEidnjﬁéewﬂﬁ dttee %@@@rﬁblﬁg efsrnidlized SBy Gregfedsiii
pl aced on top of I WO 95/ 2
PCT/ US95/ 02979 analysis. 10 t he

air laid mass to forma pad. The padgb%"%%éﬂ!;ﬁgq cut into 4" by 4"
squares. ' The ternms "d "defi brating" are used
h t f t |1
erein to refer to yyg tyrn fﬁrﬁ%topthe?(éﬁi”?éqdi@ngﬁh amyq ibUfiSH n{é?nﬁmlﬁ' ircal I'y

separate fibers into st ant I vidual form even the

are already in such fﬂﬁPFPVioué‘y indicated, 'ttl'@stﬂénégéﬁﬁ'g’)r%‘g'ﬂgeféﬂ@rﬁg
treating fibers g/tc ahd ohsistelegsshtialyfofrindividualized, crosskiriked celmmﬂé ﬁﬂef‘sprm

shere the {reet {0 el SERPLER e ARAISARIR i sl bt
i mparts curl andher\mnstn anvintnafiber estes crosstinky bondiferm to providata S&stesrEdention
PCT/ US95/ 02979  yajue of from about 25 to 60, and having substantially uniformly. distributed
.+ thereon from about 0.0005% to 1%, by weight, on a dry fiber basis, of
. 15 surface active agent. U.S. Patent No. 5,137,537 indicates that the amount
of Co-Cg polycarboxylic acid crosslinking agent reacted with the fibers -
providing ‘a water retention value of from about 25 to 60 may be about 0.5
mole percent to about 10 mole percent, calculated on a cellulose
anhydroglucose molar basis. '
20 Preferably, it has a dry density ranging from 0.06 to 0.08 g/cc.

It is preferably substantially free of any component that interferes with
the ability of the member to distribute fluid (e.g., urine or menses) to an
adjacent hydrophilic layer (e.g., a fluid storage area).

Preferably, the crosslinked cellulose fibers have an amount of Co-Cg

25  polycarboxylic acid crosslinking agent reacted therein in an intrafiber ester
crosslink bond form to provide a water retention value ranging from 28 to
50.

As previously indicated, the surface active agent is preferably~

present on the fibers in an amount of up to about 0.15%, by weight, on a dry

30 fiber basis, i.e., in an amount ranging from 0.0005% to 0.15%, by weight, on
a dry fiber basis. Very preferably, the surface active agent is present on the
fibers in an amount ranging from about 0.001% to 0.20%, by weight, on a
dry fiber basis. : :

We tun now to the cellulosic fibers which are subjected to

35 crosslinking to provide the individualized, crosslinked cellulosic fibers
herein. Cellulosic fibers of diverse natural origin are useful. Digested fibers



11 : Brief Description of the Draw ngs
Fig. 1 represents a perspective view of a disposabl e diaper of the

pr esent v gyeizkdson. Fig. 2 is a graph of fl ptguseyesisi on
versus | oad for gush capacity test 5 results for the Exanple with the
data being normalized by regression anal ysi s. .
Det ai | ed Description ~ We tura first to the fluid acquisition
and distribution nmenber herein. As previously indicated, it

- has at dr?/l den?ﬁrc_bmd&ﬁﬂ&'tdulz_ﬁa"rdmed@-F@ttéh aﬂters_lérle g{wapbnduﬂnz”e“d;stﬁbers |
essentially of_indiyvidualized, ¢ I n ce ,c_Jibers aving-
an anount of afr?Teﬁ\’/sP-g%FeFF?S%poﬁéQ%%&bxG?%@ aﬁ%’g %ﬁgsg{neﬁk['gﬁacaeé)éﬁt %ngact eg
therein in an cellulcesic fiber saurees anay slsorire btilized. ol upically; the ifithers armweood

retention i hagin t b |
uni forny di o PYip, ¥ cmalie "6 Bnghiedl ‘?‘?8‘&%@%&*@-%&%@%%@2i Sht

on a dry fiShersaftwaad pyp are especially pefelefi ve agent. U.S. Patent No.
5,137, 537 i ndi cat eswehfirtriv 30hetCo-Cg polyelrbdxglic Jackd erasslinkihyg cagemexyl i c

> e ; | A lik
tentt on val «Ehese 76 bradrhe ek bialsing SvBEromars caradPICBOR), BBl .
to about 10 noard fram @nta Scedrbah aatemsoim thec chainl oseng to whichniimedearhoxgose

mol ar basis.  o20ns are attaa’ié':f;?ﬁé‘*&hi'boe)iyie?%?@saarggbbt ﬂ%l‘ﬁdl%c?’ ?ﬁ%&&{ﬁiﬁiﬂ@ 0.06

_ wh
to 0.08 g/cc. i ubst ant
conponent khat thenpember «f Wﬁbﬁ’”'l atoms IPh ea)éh;ﬁ%t'?” S'P“QI R@g\"/reﬂ‘iis Sgpp%n\él

distribute fl uiridafitoxglic atidwodlt bencersidéredato be a CdiokemmboXyidr apidi | i c
“orossl | nked” coripng thisa” Baliehl! groupn, A 412 Pl @feceriic acd ¢
pol ycar boxyl i cwaulidbe: considiénakiita dpead €t polycanbedylidagidicontainiag fourt earboxgr
ester C ' _ <) t Vi [ I [
from2s 1o oreubs)MoRPeicifitall 9‘%%?@3?%‘&%‘?5%{5%??%5‘?“?%“ iace
active agd |3 graselinking poents in the pEasant iYentIRR InclLge liphatic, aadAlIRYCllGr up
to about f 0. 1500/acibs eimego ' lﬁa_turagechodrqlef_iriieally iunsaturateds with at least threen@odnt
rangi ng from ' LA, | V
preferably, t h%%g%gﬁyc’g‘°g%g’?(ﬁé”@g/8@ﬁg$%’r @‘g’leenctmeor?rf’ﬂtehdwo Eéﬁﬁxyggﬁﬁlsn :Ly
amount rangi ngpeér molegulaif 2caborreasbon zipuple, hong iy presesh alpha, beta tejoper i ber
basi s. or. both cafBoiy ‘gloss AR aduiticradl rdg@irefient Rahat Wbe Redétive in

cel | ul ost & i peseriting cellyase. ilarcsul RS, & divan Feratiaupan aeliate ©
origin are usebublicyoligquiysarbodydicsacid must be separated from.a second carboxyl
~ group by no less than 2 carbon atoms and no more than three carbon
atoms. Without being bound by theory, it appears from these requirements
that for a carboxyl group to be reactive, it must be able to form a cyclic 5- or
25 6-membered anhydride ring. with a neighboring: carboxyl group in the
polycarboxylic acid molecule. Where two carboxy! groups are separated by
a carbon-carbon double bond or are both connected to the same ring, the
two carboxyl groups must be in the cis configuration relative to each other if
. they are to interact in this manner. Thus a reactive carboxyl group is one
30 separated from a second carboxyl group by no less than 2 carbon atoms
and no more than 3'carbon atoms and where two carboxyl groups are
separated by a carbon-carbon double bond or are both connected to e
same ring, a reactive carboxyl group must be in cis configuration to anotiier
carboxyl group. .
35 Iri aliphatic polycarboxylic acids containing three or more carboxy!
groups per molecule, a hydroxyl group attached to a carbon atom alpha to a
carboxyl group does not interfere with the esterification and crosslinking of



WD 95/ 25495

PCT/ US95/ 02979 . o _ 12 :
from sof t woods2dags dwood or cotton linters are preferably uPCTUsesio2on bers
from Esparto grass bagasse;“henp, flax, and other:: ignaceous and
cellulosic fiber sources may also be utilized. Typically, the fibers are
wood .pulp fibers nmade by chem cal ph? pi ng processes. Fibers from
sout hern 5 softwood pul:p.are especially preferred. e
turn now to the Opesaliplagiefibgrsoby yoe @sisy Thusapelycaibexklic aridsgsualeas sitric
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groups per | ecdsl 3t I : s per o ifia
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car boxyl groups.WewldRefansidared te beia buralysarbendic acd sentainiag fow gasboxyl 20
esterifying cel lgtbgpse hydroxyl groups, ‘a given carboxyl group in an
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car bon- car bon dqu nd or.are, cqnnected to the sane rinng., e
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carboxyl groups @wbis(butanedioic acid). The above list of specific polycarb_oxyhc acids is

for exemplary purpdses only, and is not intended to be all inclusive.
Importantly, the crosslinking ag_eht must be capable of reacting with at least
two hydroxyl groups on proximately located cellulose chains in a single

25 cellulosic fiber. ' R
Preferably, the C2-Cg polycarboxylic acids used herein are aliphatic,
and'_saturated, and contain at least three carboxyl groups per molecule.
One group of preferred polycarboxylic acid agents for use with the present
_ invention includes citric acid also known as 2-hydroxy-1,2,3 propane
. 30 tricarboxylic acid, 1,2,3 propane ftricarboxylic acid, and 1,2,3,4 butane
tetracarboxylic acid. Citric acid is especially preferred, since it has provided
fibers with high levels of wettability, absorbency and resiliency, which are
safe .and non-irritating to hu__r{xan_ skin, and has .provided stable, crosslink
- bonds. Furthermora, citric acid is available in large quantities at relatively
35 low prices, thereby making it commercially feasible for_ use as the

crosslinking agent. ' o

Another group of preferred crosslinking agents for use in the present



separated by a carbon-carbon doubl e bond or are both connected to the
sanme ring, a reactive carboxyl group nust be in cis configuration to

anot her wop9si2s495s car boxyl group. 35 I n al i phat i gohede¥papyoxylic
acids containing three or nore carboxyl .groups per molecule, a
hydroxyl group attached to a carbon atom alpha to a car boxyl group
does not interfere with the esterificatioh4and crosslinking of WO -

95/ 25495 PCT/ US95/ 02979
13 t hevertioniinchidesf sataratedbﬁp_t-ﬁg palycbrbdRylic, ag¢ids yoatdhingldtdessti ds

such as citricyng  grveen, e ih 3h8 THEIPE e WY LafBoit ofodhd B0 Ifched

tricar boxyl i C a nMoNOSUcCCI ni
crossl i nki ng a@@l’ﬂl@leﬁn qfhesysheseqinpounds  inclydeenexyslisuccinis  acid, tamtrate
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whi ch the &ar boxyl grou kK2l i ¢ acids such as
oxydi succinic acid al so kn as 2 2' -oxybls(butaned|0|c acid),

t hi odi succinic acid, -and t KEOOHe, COGHmeant t oCIHOHNcCORH wi thin the
scope 10 of the invention. For purposes of the present invention,
oxydi succini ¢ aci d woul d be considered to be a (Jerr]
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tricarboxylic acid, transaconitic acid also known as trans-1-propene-1,2, 3
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20 form the crosslinked fi bers used herein, such as the free acid form, and
salts thereof. Although the free acid form is preferred, all such forms are
meant to be included within the scope of the invention.
We turn now :o the surface active agents. The surface active agent
drstnbuted on the crosslinked cellulosic fi bers can be a water-soluble
25 nonionic, -ampholytic, zwitterionic, anionic or cationic surfactants or of
combinations of these. Nonionic surfactants are preferred. Preferred
surface active agents of one group (sold under the Trade Name Pluronic®
and described herernafter) provide a surface tension at a level of 0.1% in
'water at 25°C ranging from 42 to 53 dyneslcm Preferred surface active
30 agents of another group (sold under the Trade Name Neodol® and
descrrbed heremafter) provide a surface tenslon at a level of 0.1% in water
at 76°F of 28 to 30 dynes/cm.
One class of nonionic surfactants consists of polyoxyethyler -
polyoxypropylene polymenc compounds based on ethylene glyc::
35 propylene glycol, glycerol trrmethylolpropane or ethylenedramrne as the
initiator reactive hydrogen compound Preferred surfactants of this class
are the compounds formed by condenslng ethylene oxide with a
hydrophobrc base formed by the condensatlon of propylene oxide with




Pieferably, the (Jerr]-Cerr] polycarboxylic acids used herein are
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agents for use with the present i nvention includes citric acid al so
known as 2-hydroxy-1,2,3 propane 30 tricarboxylic acid, 1,2,3 propane
tricarboxylic acid, and 1,2,3,4 butane 15 tetracarboxylic acid. Citric
acid is especially preferred, since it has provided fibers with
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g/mole, and 10% poly(oxyethylene) hydrophilic unit by weight in the total
. molecule), Pluronic® ‘L35 (average molecular weight of 1,900 g/mole,
15 molecular weight of the poly(oxypropyiene) hydrophobe of 850 g/mole and
- 50% poly(oxyethylene) hydrdphilic unit by weight in the total molecule),
Pluronic® L62 (surfactant average molecular weight of 2,500 g/mole,
molecular weight of the poly(oxypropylene) hydrophobe of 1,750 g/mole and
20% poly(oxyethylene) hydrophilic unit by weight in the total molecule) and
20 Pluronic® F38 (surfactant average molecular weight of 4,700 g/mole,
“molecular weight of the poly(oxypropylene) hydrophobic of 950 g/mole, 80%
poly(oxyethylene) hydrophilic unit by weight in the total molecule). Surface
tensions for 0.1% aqueous solutions of these surfactants at 25°C are as
follows: Pluronic® L31, 46.9 dynes/cm; Pluronic® L35, 48.8 dynes/cm;
25  Pluronic® L62, 42.8 dynes/cm; Pluronic® F38, 52.2 dynes/cm. Pluronic®
' L35 is most preferred. ' -

" Another class of nonionic surfactants consists of the condensation
products of primary or secondary aliphatic alcohois or fatty acids having
from 8 to 24 carbon atoms, in either straight chain or branched chain

30 configuration, with from 2 to about 50 moles of ethylene oxide per mole of
alcohol. Preferred are aliphatic alcohols comprising between 12 and 15
carbon atoms with from about 5 to 15, very preferably from about 6 to 8,
moles of ethylene oxide per mole of aliphatic compound. The preferred

surfactants are prepared from primary alcohols which are either linear such

33 as those derived from natural fats or, prepared by the Ziegler process from
ethylene, e.g., myristyl, cetyl, stearyl alcohols, e.g., Neodols (Neodol being
a Trade Name of Shell Chemical Company) or partly branched such as the



recogni ze that the aliphatic and alicyclic CJerr]-Clerr] polycarboxylic
acid crosslinking agents described above nmay be reacted in a variety
of formwees25a8s formthe crosslinked fibers used herei npcghgbs/gsrd he free
acid form and salts thereof. Although the free acid formis
preferred, all such forns are meant to be included within the scope
of the invention. W turn now&o the surface active agents. The

surface active agent distributed on the crosslinked cellulosic
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Trade Nane of preferredinonionic sudfastapts oftihisglass @re Wendob28-6.5 @vich isal§o-
Corporatigg. C4BSMigdraaibsholPebkyiated withNaA Mverage of 6.7 moles of .ethylene
' oxide per mole of alcohol and has a -molecular weight of 488 g/mole and
Neodol 25-7 which is C12-C15 linear alcohol ethoxylated with an average of
7.3 moles of ethylene oxide and has a molecular weight of 524 g/mole.
Surface tensions for 0.1% solutions of Neodol 2__3-6.5 -and Neodol 25-7 at
25 76°F in distilled water are respectively 28 dynes/cm and 30 dynes/cm.

Another class of nonionic surfactants .consists of the polyethylene
oxide condensates of alkyl phenols, e.g., th_é condensation products of alkyl
phenols having an alkyl group containing from 6 to 20 carbon atoms, in
either a straight chain or branched chain. configuration, with ethylene oxide,

30 the said ethylene oxide being -pi'es_ent in amounts equal to 4 to 50 moles of
ethylene oxide per mole of alkyl phenol. ~ Preferably the .alkyl phenol

" contains about 8 to 18 carbon atoms in the -alkyl 'group_ and about 6 to 15
moles of ethylene oxide:per mole of alkyl bhenol._ The alkyl. substituent in

- such cdmpoun’ds may be derived, for example, from polymerized propylene,

35 di-isobutyiene, octene and nonene. Other examples include dodecyiphenol
condensed with 9 moles of ethylene oxide: per mole of phenol;
dinonylpnendl_ condensed with 11 moles of ethylene oxide per mole of
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Synperoni cs, Wwhi "Eﬁ'e under stood to have about 50% 2-net hyl branching
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20 derivatives of heterocyclic, secondary and tertiary amines in which the
' aliphatic moiety can be straight chain or branched and wherein one of the
aliphatic substituents contains from about 8 to 18 carbon atoms and at least
one aliphatic substituent contains an anionic water-solubilizing group. '
. - Zwitterionic surfactants includes derivatives of aliphatic quaternary
25 ammonium, phosphonium, and sulfonium compounds in which one of the
aliphatic substituents contains from about 8 to 18 carbon atoms.

Useful anionic surfactants include water-soluble saits of the higher
fatty acids, i.e., soaps. These include alkali metal soaps such as the
sodium, potassium, ammonium, and alkylolammonium salts of higher fatty

30 acids containing from about 8_to about 24 carbon atoms, and preferably
from about 12 to about 18 carbon atoms. Soaps can be made by direct
saponification of fats and oils' or by the neutralization of free fatty acids.
Particularly useful are the sodium and potassium salts of the mixtures of
fatty acids, derived from coconut oil and tallow, i.e., sodium or potassium

35 tallow and coconut soap. -

| Useful anionic surfactants also include the water-soluble salts,
preferably the alkali metal, -ammonium and alkylolammonium salts, of
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Other useful an_ion_ic surfactants herein include the water-soluble

:5 salts of esters of alpha-sulfonated fatty acids containing from about 6 to 20

carbon atoms in the fatty acid group and from about 1 to 10 carbon atoms in

the ester group; water-soluble salts of 2-acyloxyalkane-1-sulfonic acids

containing from about 2 to 9 carbon atoms in the acyl group and from about

9 to about 23 carbon atoms in the alkane moiety; water-soluble salts of

30 olefin and paraffin sulfdnatés_containing from about 12 to 20 carbon atoms;

and beta-alkyloxy alkane sulfonates containing from about 1 to 3 carbon

atoms in the alkyl group and from about 8 to 20-carbon atoms in the alkane

moiety. :

. ‘Cationic surfactants hereln comprise a wnde varlety of compounds

35 charactenzed by one or more organic hydrophoblc groups in the cation and

generally by a quaternary nitrogen associated with an acid radical.

Pentavalent r'\itrogen ring compounds are also considered quaternary
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by weight, on a citric acld basis applied on a dry fiber basis, and from

0.005% to 1%, preferably from 0.01% to 0.2%, surface active agent, by
25 weight, applied on a dry fiber basis, thereon, are heated to remove any
moisture content and to cause the polycarboxylic acid crosslinking agent to
react with the cellulosic fibers and form ester crosslinks between cellulose
molecules, i.e., to cause curing, to form the crosslinked fibers with surface
active agent thereon which are the essential component of the fluid
30 acquisition and distribution member herein. This step is readily carried out
on uncrosslinked cellulosic fibers having moisture content ranging from 0%
to about 70%, preferably ranging from 30% to 40%, in unrestrained form or

in sheet form. - _
In the case of treating fibers in unrestrained form, e.g., defibrated
35 - (fluffed) fibers, a moisture content removal portion of the heating step may
be carried out in a first apparatus to dry to a consistency ranging from 60%
to 100%, e.g., 90%, by a method known in the art as flash drying. This is
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noi ety. stationary heating means), or other heating apparatus, to remove any
remaining moisture content and to cause crosslinking reactions to occur
which stiffen the fibers as a result of intrafiber crosslinking. The heating
should be such that the temperature of the fibers does not exceed about
25  227°C (440°F) since the fibers can burst into flame at_this.._temper'ature. The
admixture is heated for an effective period of time to remove any remaining
moisture content and to cause the crosslinking agent to react with the
cellulosic fibers. The extent of reaction depends upon the dryness of the
fiber, the time in the heating apparatus, the air temperature in the heating
30 apparatus, pH, amount of catalyst and crosslinking agent and the method
used for heating. Crosslinking at a particular temperature will occur at a
- higher rate for fizers of a certain initial moisture content with continuous, air-
through drying/curing than with drying/curing in a static oven. Those skilled
in the art will recognize that a number of temperature-time relationships
35. exist. Temperatures from about 145°C to about 165°C (air temperature in
the heating apparatus) for periods between about 30 minutes and 60
minutes, under static atmosphere conditions - will g'ene_rally provide

to
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- additional crosslinking to occur, e.g., in a subsequent air-through oven or

static oven. Apparatus for the initial flash drying step may also be the same

kind of apparatus as described herein (a cyclone separator, hot air

treatment duct and cyclone separator), so that two or more sets for such

25 apparatus are used in series as required by the need to bring in fresh dry air

- over the course of drying and curing. _

The resulting crosslinked fibers (i.e., produced in any of the
alternatives described above for application of the heating step to fibers in
unrestrained form) are optionally moisturized, e.g., by spraying with water to

30 provide 5% to 15% moisture content. This makes the fibers more resistant
to damage that is of risk to occur due to subsequent handling or due to
processing in making absorbent products from the fibers.

We turn now to the case where the heating step is carried out on the’
fibers in sheet form to dry the fibers and to cause the crosslinking reactions

35 to occur. The same times and temperatures are applicable as described
above for fibers in unrestrained form. Preferably, the heating is-carried out
 at 145°C to 190°C (air temperature in the heating apparatus) for 2 to 60



react with the cellulosic fibers and formester crosslinks between

cel | ul ose mol ecules, i.e., to cause curing, to formthe crosslinked
fi bers WoRs/2M49% ace active agent thereon which ar@arisegesenti al
conponent of the fluid 30 acquisition and distribution nenber herein.
This step is readily carried out. on uncrosslinked cellulosic fibers
havi ng noi sture content ranging from 0922 to about 70% preferably
ranging from30%to 40% in-unrestrained form or in sheet form

In the case dninutesat iAfigr fausiags the, cressbisked ifihers Boe mptienglly mpistupzedda 35
(fluffed) flbt@%&o 156"_/5%&%&?@&@1}[@}1@% pFCRAERY ?e%siﬁ@f\&é%ldﬁrnéd%efrdﬂﬁ&}dﬁt&mngt ep -
may e carried gut In a fjrsf apparatus to dry tp a consistency
rangi ng from3iheoPtiona Vtﬁoﬁmd e'f‘%ﬁ, '&?ﬁ nta?/ly'a"?fﬂi"ﬁﬂaﬁﬁﬂ)vﬁrmn t h8®art as -
flash dryi ng.cohvessiorms to individiiized/fafv d%ay be carried out utilizing a commercially
PCT/ US95/ Q2979 . . , 4 itk filar Fl .
carried ouat b%at"?té'r?sd'gtr:t_rle;ri?e_ct ﬁ{a by it[)eeartgflelnh wéthhf(')?erafih'r'ﬁfg? ragg%ratég, .Sl,"c,:hata san
i ntroduct ory therone geseebed dn rl.Syi afent Ha. 258P4968r mgorpg@tggrl?ﬁ?m by
g(r) 8{ er a]blet a.trggégen_ce.] An elfrtébtl“ Qf'lrd]ﬁﬁflg)/inastﬂeétQ‘Bﬁﬁriatthéﬁ_ﬁbéﬁﬂd-ﬁlgerf bOﬂTdinE .
err o err nt i e targe nsj s IS ed. .
Thi s inparts &34 'ﬂsoﬁg? ?‘\?&eﬁ gﬂﬁ‘ ctl‘ﬂ'g"}go and ]C.PB@&S corﬁg%%&aétam etois
renoved fromihdisiduaitbed erosslinked Uitiersfareamade rwitho caiding yunderssubstantiallydr yi ng
step may ,Be Vbefainky d 'ev)% Whi%iveay Would'Be ExpaGted t
consi st er%'cl:ai es@'ﬁ?{?ﬂ'gbgo@(ﬁdg%ﬁ&)% raﬁgg&pﬁgélégggﬁ% Meat g[? | Zygﬁ of E?ber
twi'st and curRrovidensiauetures gxhibiting jasst Bb%PTPSFEYé. Wetta "*%éh?rb\kﬂﬁ Pt of
red to 10 e D e 0t ving Lher pera b a ¢
ried to a 6 cansi stengy. ash. drying t.he, fibers t.o a
consi st ency, suchcw}e turn n%?%g%ngg%dﬁ'ﬁf f&"ﬁ‘”&n@lpu%&ﬁq?%ﬁ' for tBﬁehe@be?lOO%
range reducesstepe This at mimimum complisgsngontactihg nunarossiinked ofilperss with
foll owi ng fl in ha ; q : ti : eqfeqing step,
or all og'st hgé‘ﬂ"ea L?éng&?tsg%q‘l'?gf I?g%&“w Hsﬁérl)s/ﬁ% iégggﬁnﬁat?wed? cg? i ﬁvol ve
heating for aPY¥earsexyligRpidgrassinkingageskgadsyrfacq sctive et at o -
LGWF?F ature ra{lgi Mhhé b@t:jl’aéﬁb 5 éétrﬁeﬁtbu%ﬁﬁr{ovd:sslmmﬂﬁbetwwﬂh iam aqueous tthe
eating apparatu .preferably. a tenperat.ure £apgin SleLtly to
190C (ai r ten?f@ﬁ%‘%’lh‘ i Wﬂ?&sﬁ'é’gt"i‘?aﬁ’b'eﬁpéﬂ‘g%'ﬁé) q%p%a %%'P?%%i‘ﬁé i %%,'hf rom 2
m nutes to 60crosslinking agentand sudace activa agenigte ebtaimynifarm digtrigyionafus
(heating ajr 4 Q{Q% ' 'gc&g i W fiBedsr.avel i ng bed of fibers)
or in Z.@I afhsgt at | c%g\?gﬁés?ﬁﬂgi rs 'gé]d' té‘?’ilaﬁm ntlai ned % ab.i ona}réla Ln &
container with a The aqueous crosslinking composition _contaqns 2-Cg polycarboxylic
acid crosslinking agent in an amount so as to provide from 1% to 15%,
preferably from 3% to 12%, thereof, by weight, on a citric acid basis applied
on a dry fiber basis, on the fibers subjected to the heating step and surface
25 active agent in an amount so as to provide from 0.005% to 1%, preferably
from 0.01% to 0.2%, thereof, by weight, on a dry fiber basis, on the fibers
subjected to the heating step. . : -
The lower limit on surfactant presumes that not more than 90% of the
surfactant will be removed during the heating step: or in other steps
30 subsequent to the heating step and prior to use of the crosslinked surface
active agent coated fibers in the fluid acquisition and distribution member
herein. : '
The pH for the aqueous crosslinking composition can be, for
example, 1 to 5.0. The pHs below 1 are corrosive to the processing
35 equipment. The pHs above 5 provide an impractically low reaction rate.
The esterification reaction will not occur at alkaline. pH. - Increasing pH

reduces reaction rate. - The pH very preferably ranges from 2 to 3.5. The pH
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hot cellulosic fibers, are preferred. For exemplary purposes, in the case
‘wherein the catalyst utilized is sodium hypophosphite and the crosslinking
agent is citric acid, a catalyst level of about 25 wt. %, based upon the
- amount of citric acid added, is preferred.

25 in a very preferred method, said contacting is carried out by
transporting a sheet of uncrosslinked high lignin content celiulosic fibers
having a moisture content ranging from 0% to 10% through a body of said
aqueous crosslinking composition contained in a nip of press rolis (e.g.,
rolls 1 foot in diameter and 6 feet wide) and through said nip to impregnate

- 30 said sheet of fibers with said aqueous crosslinking composition and to
produce on the outlet side of the nip an impregnated sheet of fibers
containing said aqueous crossiinking composition in an amount providing
30% to 80% or more (e.g., even up to 85% or 90% or even 95%), preferably

- 40% to 70%, consistency. The time of the sheet of fibers in the body of

35 aqueous crosslinking composition as determined by the rotation speed of
the press rolls, and the pressure of the rolls on the sheet of fibers passing
therethrough, are regulated so that the appropriate consistency and amount



15 air (e.g., 400F) in a duct containing at |east one U shaped portion,
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- substantially knot-free fluff. Other applicable methods of defibration include,
but are not limited to, treatment in a Waring blender, tangentially contacting
the fibers with a rotating wire brush and hammermilling. Preferably, an air
=5 stream is directed toward the fibers during such defibration to aid in
separating the fibers into substantially individualized form: Regardless of
the particular mechanical device used to form the fiuff, the fibers are
preferably mechanically treated while initially containing between about 40%
and 70% moisture. The individualized fibers have imparted thereto an
:0 enhanced degree of curl and twist relative to the amount of curl and twist
naturally present in such fibers. It is believed that this additional curl and
twist enhances the resilient character of structures made from the
crosslinked fibers. The result of the defibrating is referred to herein as the
defibrated admixture. The defibrated admixture is ready for the heating
:5 step. The impregnated sheet may be treated, for example, in a prebreaker
(e:g., a screwconvéyor) to disintegrate it, before defibration.
in a less preferred alternative, the impregnated sheet of fibers is



i ndi vi dual i zed crosslinked fibers are made with curing under substantially
10 . unrestrained conditions. The fibers made in this way woul d be expected

to woes/e9sst ruct ures exhibiting | ess absorbency andPEBUSEM2D19 y
~than in the case of the fibers cured in unrestrained form
. W& turn now to a nethod for form ng input rial for the heating

step. This at m ninmum conpri ses contacting rosslinked fibers with 15

aqueous crosslinkin osition consjistin essentially fo. -
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crosslinking gonResddinRirgEbrhpssitior ea?r be czrged out}}ﬁfcﬁ‘ﬂ“ﬁ’ﬂ%lurw of the

crosslinki ng conposi t |s§n AR err #‘? %
crosslinki ng ageMncre#SyA %ﬁ'ﬂfmﬁrss@ Ere r?J 8di y goqg%‘,rosslmkmg

preferably from Q:%ﬁpbsilt% of bensistencyanging fitom 0N % t6 uzo% ,Overy ipflefepatlg from

2Fep and surf ace 2% 5 15%. aRGmdRHifino R siliny tol 88T 1.8 240 Winhfes, Rsrsfily "
0.005% to 1% pr éred40I60 minutes. fThenslorry vantte Goramed, ©hg:r byfcausingleishieet obn
a dry fiber bgsi ryigp ttaedflélﬂ%gﬁate b s t% nﬁgtlﬁd ﬁotﬁeheaﬁlg@édsngcr%ﬂﬂwkmg

The lower Iimt on surfactant presu nore than 90% of
surfactant will S8MPO§EPEd during the heating step or in other steps 30

subsequent to the heatA tiquisit gmoval stepds hormay Mntwgegm| Idlbk'fbﬁew ihnﬁ:be
active agent coa t and distribution menber
her ei n. ’ tc%ﬂsn%f#ﬁ&?gaﬂg(#ﬁgﬁ‘e%ggﬁ% gé@%étgpl nki ng conposition can

be, for ~ exanplThjs is tpseferably Tearmieds out Ibywdewatesingo (remavirg tliguidieto
processing 5 n c
processing 13 p?awuar@%ng[g@% . Grcn PALRIL IS0 'd 'BRBECeri@ blefetably

al kal i ne pH. | ncr@agingfroprabout 40% te S0ie aNd eptianaliy “P%!'ﬁéﬂe"rﬁ'é/“'ﬁg-f%e&

preferably ranges froifof eixe puUrposes, dewatehihy Paey? bé%ccomplished by such
PCT/ US95/ 02979 nﬁ)liry m )2 f Y

readily adjusted ueéﬂﬁ?% a% "7%9@5'@'& Qﬁ?sﬁ@gl Pf (ﬁ?nmfuglgge T prg%‘ﬁ‘ft ?Fn the |

hydr oxi de. dewatering is typically denoted cake.

.20 We turn now to the step wherein the cake may be dried further. This
is typically carried out to provide a consistency within about a 35% to 80%
consistency range, preferably to provide a consistency ranging from 50% to
70%, and is preferably performed under conditions such that utilization of
high temperature for an extended period of time is not required, e.g., by a

-25 method known in the art as air drying. Excessively high temperature and
time in this step may result in drying the fibers beyond 80% consistency,
thereby possibly producing an undesired amount of fiber damage during an
ensuing defibration. i

_ ' The term "the liquid—reduced admixture” as used herein refers to the

30 product of the liquid removal step. _
The liquid-reduced admixture is typically subjected to. defibration
performed as described above in respect to an impregnated sheet except
- that the liquid-reduced admixture is subjected to defibration in place of the
impregnated sheet. The resuit of the defibrating is referred to herein as the
35 defibrated admixture. - - '
The defibrated admixture or the liquid-reduced admlxture in the case
where defibration is omitted, is ready for the heating step.



Catalyst is preferably included in said agueous crosslinking

conposition to speed up the crosslinking reaction and protect brightness.
5 The Wa%2§496 can be any which catal yzes the crossli nkpaguseaagdzbons.
Applicabl e catal ysts include, for exanple, al kal'i netal hypophosphi t es,

al kal i nmet al phosphites, alkali netal pol yphosphates, alkali netal
phosphat es, and al kali nmetal s@éfates. Especially pref erred
catal ysts are the al kali netal hypophosphites, al kali netal

pol yphosphat es, amhbieaturadi progiuat shoulidanet beTSmbjecteﬁOto stapisawhion wbutche
catal ysis i Scé‘tﬁi‘é‘gpglflc%hi Fé?h%lb'?ﬂwé?&ﬁééfﬁﬁ I e\l}r{%ﬂllé’ on the crossli

functioning as buf swthint eS| red .
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The abserbant oorecpositignad petwearasaid topsihéeteand saldcﬁacmsbeeie said
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ol I'ui 0% Pping uld Gclfilsilln Spa°GRERRN ARaRET bpd(Btbrsd Wiserete.
wherein the pamtlslqr:s@f ahsorbentwelllingsmatarialhy pophosphi t e and the crosslinking
agent is citric aﬁ'ﬁefei‘réﬁéﬁéd:‘ﬁbn i Y68 f rd?g'l a8 eg:ﬁém"glze éis#@géﬁl &Bg& the

anount of cifric efer very preferr

net hod, sai d™®ch ? V '§ d&éF‘?‘ i, Genipction with Fig. (lan With refatericestect of
uncr ossl i nkeRighi1gla Hisposableadiapet 10 didsua diguid p ehﬁ?dius topsheet 12N @hidtgisa

Rausous 1 oscittiany BRKeaer 1 SHok hd tteficy Gerfor 88 lauiiaenious, o
rolls 1 foot ba%ksa\eatgréﬁemtman abspekantgate dispesedHvetwerndhem consisting. of
i npregnate g fﬁ@d atguiditioreahd @listiflbtfslﬁirﬁ rﬁﬂrﬁﬁbrs‘ﬁe Gnﬂoé‘ ‘FIQNF ?ﬁfrﬁgé 'rﬁé?ﬁbé}g '

COI’TpOSI tion out

i mpr egnat ed iﬁreeﬁh%ﬂu'ldi ggql§S|Ron a"ded'sgm'anrmﬁ@ @ %?q[?é’@ﬁﬂg%"l"o@sﬂopnkl ng
conposi ti on viewanThetluid storage energber 18 is. houﬁgliss-ehﬁﬁéﬁ in topiview.e The, even

0 0 [0)
e 01 " 1AL At daT i oriBlh s 16 o posiudiEd b 98 0 v BRI 7Y
conposi ti on $orage nembed 18, witheits doaglmmnelpsemedfne positionedt alengr hes
rolls, and tlaﬁgnn@mau téntekirid)f He lna:cpgto?s@e %ﬁﬁﬁbepéna'él@ée? tBah3! fdnt
ther et hrough \wafst ?néne%h?é (raedarsv?ralsp theq‘fung ICgjcqu srltko%t gn strlg}.ltlnc%lemd amount
16 is 3 inches by 10 inches by about one-fourth inch and. has its edge
25 closest to the front waist positioned- about 2 to 3 inches back of the front
| waist. The fluid storage member 18 is symmetrically dispbsed.' between the
topsheet 12 and the backsheet 14 and is § inches wide at the crotch and 10
1/2 inches wide at its lateral edges and has its lateral edges spaced
downwardly about an inch from the front and back waist (lateral edges of the
30 topsheet and backsheet) In this execution"'the area of the top surface of
the fluid acqui:-:an and distribution member 16 is about one-third that of the
area of top su: ;@ of the fluid storage member 18. -
This is orly exemplary of one execution of disposable absorbent
article for which the invention herein finds application.
35 In general, the fluid acquisition and distribution member should
encompass the vicinity of the area of dlscharge of body fluids. For
disposable. diapers, these areas would inciude the: crotch area and
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aqueous crwedlkiksdosng corrp05|t|on as speC|f|ed above are olecinossdnge
typi cal pressure at the nip of the press rolls is 45 psi and 45 | bs per

| i near inch. The pressgiroll speed is nornally regulated to provide a
time of the sheet of - uncrosslinked fdbers in the body of aqueous
crosslinking 5 conposi tion ranging fromO0.005.to 60 seconds,
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i bers during s .at 1.0 aidin separating the fibers into
substantially i %&g{fﬁp&@aﬁ#}gg Regar dl ess of t he particul ar
nechani cal devi ce usafniid Fig: ni't depictsufer diaper whesesthg dluid acquisitien cang)| y
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enhanced degPee B?SQ:GH" W@W@P*@i‘%ﬂ?@“ AB®Sount of curl and twi st
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the o ossiTacH Uiy cp@stic;im G bofBRIAHE pdlypBpUieh, & SolfBF Hexchf’ |
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exanple, in a pre . a screw conveyor) to disintegrate it,
bef ore defi BPat ,q,s,pecually preferred

The topsheet of the articles herein can be made in part or completely
of synthetic fibers or films comprising such materials as polyester,
“polyolefin, rayon, or the like, or of natural fibers such as cotton. In
nonwoven topsheets, the fibers are typically bound together by a thermal

- 30 binding procedure or by a polymeric binder such as polyacrylate. This
sheet is substantially porous and permits a fluid to readily pass therethrough
into the underlying absorbent core.

Another suitable type of topsheet comprises the topsheets formed
from liquid impervious polymeric material such as polyolefins. Such

35 topsheets can have tapered capillaries of certain diameter and taper
positioned in the topsheet to permit flow of discharged fluid through the
‘topsheet into the underlying absorbent core of the article. - '



In a less preferred alternative, the inpregnated sheet of fibers is
WO 95/ 25495
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treated in the heating step without prior disintegration as described
above, to produce a sheet of crosslinked cellulosic fibers, which
optionally is subj ected to defi®@&tion after the heating step.
Contacting the uncrosslinked cellulosic fibers with aqueous 5
crosslinking conpdsipsheet roenstlistiorbesc generallyodisclsetionimi Dgvidsehurld . of the
uncr ossl i nke 4eS t 0 |
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of the Ii qU| byr waight| oat@ry fiber basis, of surface active agent. It can contain

20  amounts of other materials which do not substantially detract from its ability
to acquire fluids and.release such to an adjacent storage member. Thus,
. preferably, it is free of absorbent gelling material, le contains no more than
about 2.0% of absorbent gelling material, very. preferably. less than about
1.0% of absorbent gelling material, most preferably, zero or essentially zero

25 (less than 0. 5%) absorbent gelling material. . .

The fluid -acquisition and distribution member is readlly prepared as
followed. A bale of fibers as described above is run through a disc refiner to
fluff the material to produce individual fibers which are air-laid on a

. foraminous belt moving past a suction drum to produce appropriate shaped
40 members. If density adjustment of the resulting body is necessary, it is
readily carried out using a hydraulic press. :

The fluid storage member comprises 15% -to 100%, by weight,
preferably at least 25% of absorbent gelling material and from 0% to 85% of
carrier material. : :

45 The absorbent gellmg material can-be.in the form of dlscrete particles
or in the form of fibrous material or in any.other form which can be
incorporated into a flexible web or sheet to form the storage member.



The i qui d-reduced adni xture is typ| cal ly subj ect ed to defibration
performed as described above in respect to an.inpregnated sheet except

that the |ivwobsh2sesiuced admi xture i's subjected to defibrati ®cTiusopbznre of

t he i mpregnat ed sheet. The result of the defibrating is reféerred to
herein as the 35 defibrated adm xture. : The defi brated

adm xture or the |liquid-reduced adm xture i 29t he case wher e
defibration is onmitted, is ready for the heating step. WO 95/ 25495
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15 tially brok t d I
Tmpervious. o sRediR b pambe . g8l the@rRl Mol 088 Jisld (Rem
consi sting of  Brand¥Gdidmanénglin bis.i Batem(Na:i|45654 DE8; msuedrMarchl®l,at@B7n
fluid storage ”Eé‘ﬁ!?rre‘issued a$- Ug‘ePéﬂth ON@CQ%S?@ FQQ GHdAQMSHb' 88:?”0 h.

nmenber 16 is rectan VI ew. sto g? 1
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than to the rearagertsnatefiak fl uid acquisition and distribution nmenber
16 is 3 inches by 10 thgpafmericBaMboREAE fdttet rdM Uhsdithatits Adid-cBAning
20 monomers may be grafted onto other types of polymer moieties such as
starch or cellulose.

Preferred polymeric absorbent gelling -materials which can be
prepared from conventional types of monomers include hydrolyzed
acrylonitrile grafted starch, polyacrylate grafted starch, polyacrylates maleic

25 anhydride-based copolymers and combinations thereof.
' Especially preferred are the polyacrylates and polyacrylate grafted
starch. : -
_ The polymeric absorbent gelling materials will in general be slightly .
cross-linked. Cross-linking serves to render the hydrogel-forming polymer
30 gelling agents substantially water-insoluble, and crosslinking thus in part
determines the gel volume and extractable polymer characteristics of the
| hydrogéls formed from the polymeric gelling agents employed. Suitable
cross-linking agents are well known in the art and include, for exampile,
‘those described in greater detail in Masuda et al, U.S. Patent No.
35 4,076,663, issued February 28, 1978, incorporated herein by reference.
Preferred crosslinking agents are the di- or polyesters of unsaturated mono-
or polycarboxylic acids with polyols, the bisacrylamides and the di- or triallyl
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front wai st. The fluid storage nmenber 18 is symretrically disposed"
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sﬂape cons: s:j ent WHeh tfﬁenatbscsméht éeﬂlngﬁﬁatbhﬁl w)aéédﬁ#gwsférﬂdgﬂaw&etﬂrese
shapes incl ude cir fllar, Lec angul ar [ apezoi ong,
e.g., gl B c's,eﬁa goaabr%éé %Merﬁg K o dSBanIN 1og, W P’

i rregul ar| y monguperabspgbent carrier ma;elﬁalumg s fibraugecareieb enatetial, bmlad;ngdesu red
Shobe Fort REAfiotd e, n iod 4B "Rl i) 6 6 R 0085 il o

absorbent cores. Modlﬁed cellulose f bers can also be used but preferably
are not used. Synthetic fibers can be used and include those made of
22 cellulose acetate, polyvinyl fluoride, polyvinylidene chioride, acrylics (such
as Orion), polyvinyl acetate, non-soluble polyvinyl alcohol, polyethylene,
polypropylene, polyamides (such as nylon), polyesters, bicomponent fibers,
tricomponet fibers, mixtures thereof and the like. Preferred synthetic fibers
have a denier of from about 3 denier per filament to about 25 denier per
25 filament, more preferably from about 5 denier per filament to about 16
denier. per filament. Also preferably, the fiber surfaces are hydrophilic or

are treated to be hydrophilic.
The average dry density of the ﬂu1d storage member comprising
discrete particles of absorbent gelling material and carrier material will
3) generally be in the range of from about 0.06 to about 0.5 glem®, and more
preferably within the range of from about 0.10 to about 0.4 g/cm®, even more
preferably from about 0.15 to about 0.3 glcm?, most preferably from about
0.15 to about 0.25 glcm®. Typlcally the basis weught of the fluid storage
- . member can range from about 0.02 to 0.12' glcmz more preferably from
35 about 0.04 to 0.08 g/cm?, most preferably from about 0.05 to 0.07 glcm?.
This type of fluid storage member can be SUbstantia]_ly_ homogeneous (i.e.,
having the same density and basis weight throughout and having the



Wiile Fig. 1 depicts a di apef where the fluid acquisition and
di stribution nmenber and the fluid storage menber have different shapes, 20

t hese al sowig#sJagse the same or sinilar shapes. - Pc}',%sg gfesheet
~of the articles herein can be constructed, for exanple, roma thin,

plastic fil mof polyethyl ene;: pol ypropyl ene, or ot heér flexible
noi sture inpeding nateri al Wm ch is substangially water inpervious.
Pol'yet hyl ene, having an enbossed cal i per of approximately 1.5 mls, is 25

especi al | y pref edisefbent gelhng ‘material W@trfbﬁ@%ﬁfeﬁﬁl tﬂ%r@fh%nﬁrﬁsop%ﬁtd?nca”

be nmade in part or bers or

co
conprising such rﬁg{o&sr@l ¢ azg’%b'oh'gaﬁ @Pd rel%\tlvely 'BWPS/S’P@F'%anﬁ’ 7818 weight Re
like, or of naturam hdvebam absmmbnageldmgmmtenaﬂ gradient wrtmmbmubﬁbrbemsﬁelﬁt\

the fibers are tMQfe?u%i Y ré’@Uﬂg 9199654 ﬁﬁ{g Ré’n&hrfg{) eﬁg?ﬂdqegg'arﬁgorb

- procedure or by '81 er°such as po
is substanti &l | ygqj QJU?t%['tﬁi %JQWﬁrt@f@aﬂd [|egions readl |y pass theret hrough

~into the underlying ah‘f‘é)lﬂbﬂf'fstd‘ragé member embodlmen@‘@bhﬁls | jiBRILR Eaer Of

| heet the t d
ool yrer i ccﬁa”?re'r.srﬁéa%%ﬂnﬁ?% Fed by Hbcesscomprising Bif (S1dne & SIbSANtALY oy

t aper ed capi | | armixturefofdibersianddabsoebent geiling apaterial partlclepcmd iibdesiredot he
t opsheet to per h N

nto the under | 51955 SR SaRighe FRsuikb dveth Mt &Erocepuans 14 B HAEa!
PCT/ US95/ 02899 descnbed more fully in the hereinbefore referenced Weismag and Goldman

Topsheet construgs, ®atésst N@MB@b'G?Sd'uéiéﬂeaSSébtbﬁuﬁ?\g Glfsea | orated her@ ent
No. 2,905,117, lssu 959; Querci o,

d S
N 2 o0s T IHreRce. ThBse 13 sta0e mBmbes apibadhenie pa s formed
3,113, 570, | ssuemy Dezteribg r akisbrb&Stc gellimgd mEtenigls from @ Hopbet emitoNAuff (ebg.,

herei n by ref or otaien By ise refinti of ot b8 LIk and oyl eI adcont o
rayon, rayoiBpolSustien drymaentaining Baskets tersuctipn fhe gemixyreinto ﬂ'ﬁEOQKﬁbs teet
can be treated \@bmtwaamg&@,@mmh@egf@ btofrmé oagétgabl e and therefore
o vely 1 oo By Qe bt B i WS B o bR B
nmor e hydr ophobi @re used instead of discrete particles of absorbent gelling material. These
kind of fibers are described in Textile Science and Technology, Volume 7,
20 Pronoy K. Chatterjee, editor, Elsevier Science Publishers B.V. (The
Netherlands), 1985, in Chapters Vil and VIl (collectively pages 217-280)
incorporated by reference herein.
One type of absorbent gelling material fiber comprises the
_polycarboxylate polymer-modified - cellulosic fibrous pulps such as mildly
25 hydrolyzed methyl acrylate-grafted softwood kraft pulps.  These
superabsorbent fibers are described in U.S. Serial No. 07/378,154, filed July
11, 1989, titled "Absorbent Paper Comprising Polymer-Modified Fibrous
Pulps and Wet-Laying Process for the Production Thereof," by Larry N.
Mackey and S. Ebrahim Seyed-Rezai, incorporated'herein by reference.
30 Other _t_ypes of absorbent ‘gelling - material fibers can include
crosslinked carboxymethyl cellulose and polymer grafted' cellulose fibers.
Polymer 'grafted cellulose fibers include hydrolyzed polyacrylonitrile,
polyacrylic esters, and polyacryllc and polymethacryllc acids. Discussion of
~ these fibers and references to processes for maklng them, can be found in
35 the Chatterjee's Vol. 7 of Textile Science and Technology as prevnously
incorporafed herein by'reference.' They are also discussed in A. H. Zahran,
et al, "Radiation Grafting of Acrylib and Methacrylic Acid to Cellulose Fibers



than the absorbent article elenment which receives fluids after passing

through the topsheet. The fluid acquisition and distribution
menber s)gigsfpsi bed in det ai | : above. Preferably, i tdrely _
conposed of tﬁg i ndi vi dual i zed, crosslinked 25 cell ul%s#’gsgsm#eés having
a CJerr]-Cerr] polycarboxylic acid crosslinking agent react ed

therein in an intrafi ber ester crosslinlkgzond form providing a water _
retention value of fromabout 25 to 60 and having uniformy distributed

by el ght °2“’"‘*ﬁ*"é”(’*'.9ﬁ‘*?%’ ‘Sdf%’a?*"'éﬁ'r Bt AER! Pobindr OLfcd ol 05820

i
2% anount s’ gf@ 8%0 m‘;@&é‘? %Mﬁﬁ?ﬁhraﬁi@tl%‘t e S an?ﬁaﬂﬁth%r%? 36d Mbmits
ablrrL ity " actylicaadjdi tee delluiods fibers; ededhe title hsugyests; BUJSaICPaterﬁthagel
menber . us i a
I.e., contai ﬁ303r16058n%f£elt e\mﬁé%s é{ albs‘s{dr%ed@& ‘@S@ﬁewﬁéﬁﬁtﬁ?ﬁe{ eri aI
very pref®ra@raft |ce§§Iymemaammf a vinyl monomer captainingra hydrophilic geoup i al |

nost pref eraphyp cémes&rcoﬁmnglrﬂb{eha:eé@ 2Paydn §&fh; té}ﬁmp 5‘Fﬁat§rh586bent
gel ling mater tion

ui,dac L on an
nenber is- reéﬁayoyr'eb'a W ngtlezer e* 4l dﬁ,‘&c‘ %%’éﬁ@ bt iéi 4 aWhiks cr i bed
above i s rundistcioseghpalyacryonitefe-graftedocellulose ffibefs. tEEathrrat ¢he dbreigoiny oduce

i ndi vi dual fHE% o%u%g %.tg ﬂESIﬁréteh%#GWreefarencgf oram nous belt noving past

a suction. drum! ce a ri menbers. |f density
adj ust meh@ of the esahaorb@ttgﬁi gmaterct%lsmr§ ,cant be-incorporateckirdo (wehsar r i ed

gg?rplrjflsgg TS?/V t@gﬁwél rgfénaf 86 sther nonsuperabsor@iﬁ fbbl% %ut%hlcﬁsaﬁltewéﬁé%(yla ebs

b ref er at | eas 6 0
absor bent gePl ih&IMAIf % mﬁhgyfq%h?'ﬁ% t?% f@'@%‘gf”tx nonwavgp, sheetsesiah al .
35 Tebheetlsscarb eansige esserdiatint afr alzdorbamt gelhng rmateritb fibers withsor et e

aﬁl”c'hc' o o withotlt chﬁnérhr‘ég{reg{am %oﬁ%&&?‘%h@ggﬁe f}érrrl g hSoH eﬁ{ rb‘fslhri;%o

st or age hsgnbg}atenal fibergcsuply asthe non-acrylate superabsorbent microfibers and
_I?ET / US95/ 0§9ﬁB%rs useful for makln such sheets are avallable from Arco C?fémlcal Co.
Ihe et sbep ol TR 166 el g e RAe T RERSIORE™ MRLERr:
sol ution pregdapan ExamdCalj ditd! (Odakmt daparer wglldlmarketsbabsmbent qellingng
: material fibers comprising a polyacrylonitrile core with a polyacrylic

- 20  acid/polyammonium acrylate skin under the tradename LANSEAL™.

' ~ The fluid acquisition and distribution member is positioned on the
fluid storage member by means known to those skilled in the art, e.g.,
suction belts and suction drums. '

The invention is illustrated by the following examples. -

25 . ' .~ Reference Example 1

Three hundred gfams (on a bone dry b.as,is', i.e., on a moisture-free
basis) of southemn softwood Kraft fibers in the form of drylap sheets is
dispersed in aqueous solution containing 551.57 g of citric acid 6.89 g of
Pluronic® L35, 137.89 g of sodium hypophosphlte and 63 g of sodium

30 hydroxide, by dlppmg and mlxmg, to form a slurry of 2.5% conslstency The
fibers are soaked in the slurry for 30 minutes. This mlxture is centrifuged to
provide a dewatered cake of about 44% conslstency The dewatered cake,
containing about 6% by weight cutrlc acid (on a dry fiber basis) and 0.075%

_ Pluron|c® L35, on a dry fiber basis, is air dried to about 50% consistency.

315 The air dried cake is fluffed in a disc refiner at a throughput rate of 180

g/min, flash dried to a consistency of 90% and heated for 6 minutes at an air



materi al as determ ned according to the Absorbent Capacity Test Mt hod 5
described in U S. Patent No. 5,217,445, incorporated herein by reference.

The absor begp og8isbs Ng materical which is enployed in the stormaadesiyRhe
- of the absorbent core will nost often conprise a substantially water-

I nsol ubl e, slightly crosslinked, partially neutralized, polyneric absorbent
gelling material. This material forms a hydragel upon contact with water.
10°  Such polyner materials..can be prepared from polynerizable,

unsaturated, . iempdiahdte o """"ﬁ'.n%nnaﬂ%ugh Vet af e LE R GiAE ¢

mononers for use greparr n neri ¢ nateri a
those listed in toless th@ &ﬁ il Cﬂ"%fﬁe!ﬁ/f%?$mnwos qﬂ&f‘!ﬂﬁa .curings 4. 039

i ssued March 31, 1987, and re §ued as. U.S. Patent No. RE 32,649 on
April 19, 1988, both 15 incorporat@—ﬂ@ﬁ@mzerence Preferred
nononers include acry

2-acryl am do- 2- et hyl 'ﬁ&?ec{%ﬁﬁg'ﬁé‘ﬁfﬂpé%ﬂc'gg‘i%%%g r %(@e?t qhatat'ﬂg Fz;léj rc()!'r c@s :? lsr S

especi al ly pref epmitted.or preparation of the polyneric gelling agent
~material. The pol yneric conponent f.orned from unsat urat ed,

aci d- cont ai ni ng _E_M:bnorrers may be grafted ont o ot her types of poI ymer
. noi eties such as starc

pol ymeric absorbent ggﬁﬁrﬁac?'r;&t"@mpg?§1 C@ﬁ qr‘grpl{?gcated on ap?‘étﬁﬁr'%’@e( rsb"ﬁte
conventi onal typesddialemmfroitric acidl crdsslinkiédofilpersdwith surfactantythenéan iand of

| fted h, 4
o e s aren,, B AGCBLinEa ThEfS AABM sy ihereBh e pfBlG. 25

" Especial ly pt@ferred %Eéﬂ"tgtée?}dlsy%rfthﬁiﬁefEOfﬁrfBept?ﬁ?%dﬁ?'FaleefQir@ﬁt gifric acid

- starch. crosslifiked ﬁsécérwnh gurFastahbasK aehkity of mategroel 3 dviip kapacity
general be slight

_ k h
' hydrogel form ng t)i‘lyprﬂa(p a%c '”%E?‘Pr‘ﬁg’ %&W?%a%%s“lt’% 'Fgg'b"%’ oFg%ecclé ©
wat er - i-nsol ubl e, anddor thes sitrie Iacrd;)crtdsshnked fibens without smfaetantraaﬁKt densityl of

I d ext t I
formed from t he SovyReetd Erarsedy 88 1214 did, witiralate of 089 Ui ARY S wet
cross- | i nki np agéﬂmf%ﬁsébllm!qu 6AS&fg.i In 9%@,"‘ &F@e ﬂ?ﬁj“‘ﬁaﬁﬁfl r@!ﬁ!‘t'%\fal‘éﬁéﬁrﬁp@“t
t hose descri bed @B, greater detail in Masuda et al, U S. Patent No.

Pref ofred’ crossti nki ndnadiers ofpack e Are Bifiga i 5 LB ok A rea%%qar-
mono- or lmuyorarbobgll i moviogd pasi teh qmntrgml drum he foremmegtanguliars flaidd
}Dg.?. ’ ?JISQ 5% 2t9r7|9a| b¥huisition andRuiSRbAMER embers of 3 inches by 10 inches by about one-
20 fourth inch, and in each case, the density is adjusted to 0.07 g/cc using a

hydraulic press if not already at this level.

In the skin wetness test, use of fibers with surfactant is found to resuit
in wetness in 4.1% of cases whereas use of fibers without surfactant is
found to result in wetness in 11.7% of cases. The difference is found to be

25 statistically significant at the 90% confidence level. The test results show a
sustained effect, i.e., a benefit on overnight usage.

in the leakage rate test, use of fibers with surfactant is found to resuit
in leakage in 2.82% of cases whereas use of fibers without surfactant is
found to result in leakage in 6.99% of cases. The difference is not found to

30 be statistically significant at least at the 90% confidence level because of
the base size. A leakage rate of 2.82% is considered an excellent resuit.

In the acquisition rate test, use of fibers with surfactant is found to
provide an acquisition potential Ao of 10.3 and an acquisition rate constant
K of 127 whereas use of fibers without surfactant is found to provide an

35 acquisition potential Ao of 10.2 and an acquisition rate constant K of 117.
The results are the averages of 3-5 repetitions on different diapers.

ude



30 am nes. O her preferred crosslinking agents are

NN - nmet hyl enebi sacryl am de, trinethyl ol propane triacrylate and
triall yiwy3)s The crosslinking agent can general i.tute from
about 0.001 g‘rf“glse %to 3 nole % of the hydrogel -f orll‘r'réllﬂg&é{?)’%éi&reri C
gelling material particles. 5 The pol yneric absorbent gelling
materials are generally enployed in 34 partially neutralized form For
use herein, such materials are considered ' partially neutralized when
at least 25 nole erg il - - 1% of, mononers
used to formthe Pﬁo?%ﬁ?%%@éggﬁ %?ﬁ%g-ﬁght%ﬁﬁpr% thermé %%%‘P?gmi ch :
have been ne\?tsfeélf‘g%t!‘ WAl hbelgw - for ming cation. Suitable 10 salt-forning
cations include alkali nmetal, amonium substituted anmoni um and

am nes. This percentage of the totrai | ggnorrers utilized which are
neutralized acid group-containing rs is referred to as the "degree of

neutral i Zation." When t he absorbent gelling material is used in
the formof discrete 15 particles of absorbent gelTing naterial, it is
used in conjunction with nonsuper absorbent carrier material, e.g.,
fibrous carriead material, includiRhgd Retained B¢l | ul ose fibers, in the form of
fluff, such @ i's conventi onal | yMemberaf koading (@) absorbent cores. Modified
cel lul ode fibers can al so be used but preferabl are not used.
Synthetic fibers can be used 28! ude tﬂ@%t—éﬂ@éé&f 20 cellulose

acetate, pol — : e—cH
as OrionR);, pghyvinyl acetate, n r}-1sol ubl e pol yvi nyl
pol ypropyl engg pol yami des (such @% nylon), polyeste bi conmponent fi bers,
triconmponet fsgbers, m xtures thenegof and the |ike. @ferred synthetic
fibers 200ave a denier of fragm about 3 denier pegsfilament to about 25
denier per 2250 filanment, nore pr2sfder ably from about 39.1deni er per fil anent

to abou)16 300 . denier per fil2&®ent. Also preferalBRg, the fiber surfaces
are hydrophi3Pc or are tr&8ed to be hydrophil24G. - The
average dry ; £lui @ or age penher con¥2i7si ng di screte
particles of absorbent gelling material and carrier material wll 30
generally be in the range of fromabout 0.06 to about 0.5 g/cnferr], and
nor e preferably within the range of fromabout 0.10 to about 0.4
g/cnferr], even nore - preferably fromabout 0.15 to about 0.3
g/cnferr], nost preferably from-about . 0.15 to about 0.25 g/cnferr].
Typically the basis weight of the fluid storage menber can range from
about 0.02 to 0.12 g/cnferr], nore preferably from35 about 0.04 to 0.08
g/cnferr], nost preferably fromabout 0.05 to 0.07 g/cnferr]. Thi s
type of fluid storage nenber can. be substantially honbgeneous (i.e., -
havi ng the sane density and basis wei ght throughout and having the

s (such
Sglscohol , pol yet hyl ene,
g
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absor bent weldsiks@snaterial distributed uniformy therethrougttyuses/ozeoat ai n
regions of relatively higher and relatively | ower density and basis wei ght

or . can have an absorbent gelling material gradient with nore
absorbent gelling material in regiods of high fluird handling

requi renents and | ess absor bent 5 gelling material at |ower demand
]E_egi ons. In Eb@hfdaﬂbditﬁtéﬁtiﬁg,etﬁﬁd?ﬂgﬁf retaibedi BIE tHes mepntirs sifteg 15

i brous carrier . ._Means, ca rimed by a process conprising air
| ayi ng a subst am'?létﬁws a?(j%““ ,mr:l'a%% éﬁﬁll%w'of fi bers and absorbent gelling-
material particles and, if desired or necessary, densifying the
resulting web. Such a procedure is in eral 10 described nore fully in
t he herei nbefore referenced Wi sman | dman " U.S. Patent No.
4 610, 678, i Zsued Septenber 9 1986 _incorporated herein ' by

reference. These fluid storage nenber enbodinents can al so be f.ornmed

by netering absorbent gelling naterial froma hopper onto fluff (e.g., -
obt ai ned by di s&03%fining of drylap) on F'WeRemanWIibvi ng the belt adjacent
a 15 suctjon &BRim cont ai ni ng pocket's t YemberAfter1a MiDUteSini xt ure into t he
pockets to 10 formthe adm : rs‘ﬁrfé o) the gk skaddie Pockets.

We turn now to the case where Mﬂw%ﬂ ' mat eri al

are used insteadof—drscretepartithes of —apsorpent gerring nmateri al . These
kind of fibgts agpe described in Textig e Sci ence and Techkrol ogy, Vol unme 7,
20 Pronoy K. Chedterjee, editor, Elggevier Science Publiwders B.V. (The

Net her| ands), 198®b, in Chapters VII ¢and VI11l (collectivey pages 217-280),

i ncor por at ed by2e®ference herein. 111 y One type2®f absorbent
gelling materi ak54 i ber conprises th#24 pol ycar boxyl #&%® pol yrer - nodi fi ed
cel lul osic 4% br pul ps such as m'%édi%y 25  hydrol yzed®0-$et hyl

acrylate-grafte 0 softwood kraft pfd ps. These her absor bent
fibers are descr??)ed in US. Serial NOo. 07/378, 154, filed July 11,
1989, titled "Absorbent Paper Conprising Polyner-Mdified Fibrous

Pul ps and Wt - LayfmgProcess for tne pProductrtron rnereor, . by tarry N
Mackey and S. Ebrahi m Seyed- Rezai, incorporated herein by reference. 30

Cr oo MR Ch oo ReSi bEPBBect 58l 2 a8 titilion soaneisre.

: depicted in Fig. 2 wherein- the continuous lines represent the results at

30 loading and the dashed Iines'represe'nt the results after 15 minutes and the

lines with Xs denote no surfactant being used and the lines with squares

denote surfactant being used.

The gush capacity test results show that the member without

surfactant, initially as well as after 15 minutes, retains more fluid than the

35 member with surfactant. This shows that the member with surfactant

partitions fluid better (distributes it to an adjacent contacting storage layer

better) than the member without surfactant and that the effect is a sustained

effect.. This is consistent with the dryness advantage (lower wetness
percentage results) found in the skin wetness testing as indicated above.

40 Examplell
A diSposabIe diaper is prepared comprising a thermally bonded
polypropylene topsheet, a fluid impervious polyethylene backsheet, a fluid
acquisition and distribution member composed of citric-acid-crosslinked .
_ fibers with Pluronic® L35 thereon under the topsheet and an hourglass
45 shaped fluid storage member (comprising an air-laid mixture of conventional



Pol ymer grafted cellulose fibers include hydrolyzed polyacrylonitrile,

pol yacrylic esters, and polyacrylic and pol ynethacrylic acids. Discussion

of WQ 95495 i bers and ref erences to processes for magbpgsédiRge can be

found in 35 the Chatterjee's Vol. 7 of Textile Science and Technol ogy as

previ ously i ncorporated herein by reference. They are al so di scussed
in AL H Zahran, et al, "Radiation ggafting of Acrylic and

Met hacrylic Acid to Cellul ose Fibers WO 95/ 25495 .

PCT/ US95/ 0297 90uth ftwood
sou ern softwoo Kraft ﬂ1pff A%nd s8d1um ngPlyggr)gﬁtCeepo%%ncz%bsqgg%m

| mpart Hi gh V\ate{? ? gﬁl“s
542 (1980), whingleriale eer%ﬁﬁcab%rm &8¢ F?Fﬂj‘t(ﬁe|$ﬁé-ten§2.599|aﬂdah$\dngm
acrylic acid tAabssrben c&apa‘d:tpems th@sAbssrbeht | Ga e 78t de olffalzeny

ol
DL SR g M e o om (g o

onto cel | ulsosethedmcksheely Tibe eliarer, is similar mgtmctytzerw thah depicted RatFént1.No.

3,838,077, H M H@‘ gﬁﬁ?& Jéh? Y/

di scl oses pol yacerﬁl oni ?ﬁwlde@bx%“emce | ose rﬂgers a(]:?? légk%ﬁ@ F% tégm ng
di scl osures ar® PHEAYSY UsPE8 %P%Y apies; c3iANlaR sesultsoof excellentrgyngss éndent
gel l'ing materilaw incitensecsfniebRage cre psrodided omioventiBht usage orPhirl babies

or i ai el o Wae e 195G R 08 S S ol de5cined oo ercentdoeChne o™
sheet s caidOcoragquisiters @ndidistripution amsroberist 12 émdhesgiongtand & syrhimetricaliyt h or
W t h‘o_ut carri edos"'f?ér%rd\ﬁﬁh réﬁﬁé‘éﬂfﬂﬁeﬁlﬁ&%ﬁo 3{) grom absorbent - gel ling 15

material fibers su&ﬁ{aﬁ t he ﬂogq]acr at e super dapsorbent nicrofibers and
fibers useful for néAialpns Ml ke ebyious te those skied intheant cdhersfaigsdheco.
( Newt own Squariaverition, is\d8fined bydhe cldimst r adenane FI BERSORB and from

Japan Exlan Co., Ltd. (Osaka, Japan) which mar kets absorbent gelling
material fibers conprising a polyacrylonitrile core with a polyacrylic 20
aci d/ pol yammoni um acryl ate skin under the tradenane LANSEAL[err]. '

The fluid acquisition and distribution nmenber is positioned on the

fluid storage nmenber by neans known to those skilled in the art, e.g.,
suction belts and suction druns. . ' The invention is illustrated
by the foll ow ng exanples. :



25 Ref erence Exanple 1 Thr ee
hundred grans (on a bone dry basis, [f ----- “ETETTOA: & ADLSE ure- free basi s)

of sout her d Kraft fibers in ﬁhe»formof d{yLap she
di sper sed Magé%égg%s sol uti on cont al.lnl ni ng 55%t b9 of cU]trl cq}(%/ﬁﬁs'g”éb g of

Pluronic[err] L35, 137.89 g of- sodi mypwﬁesmmﬁ d 63 g of sodium 30
hydr oxi de, by dipping and mxing, to forma gurry of 2.5%
fibers are soaked in the slurry for 30 mnutes. This mxtu I‘ﬁm"m[amwmw) ﬁ

to provide gy gqugeégﬂmg?bqsof about 44% consi st ency. *The dewat ersed*
cake, cont ai nﬁng about 6% by weight citric acid (on a dry fiber

basis) and 0.075%1. A ﬁ’undr@étltﬁélﬁéﬁ ]adeGEistrﬁHUtFendﬁ%n'fﬂeI?Q‘br RRSI i a'dis§é§able
dried to about 50% cons

dri cake |s
refiner at a thr oughputa g@@‘gﬁ Sk m%?"?ﬁ nﬁa‘fmgsﬁl 45)’ ‘L?f‘sﬂtéf nging’ flom
consi stency of 90% and Ot%toeﬂ 200g/ce anchoonsisting esseritially of indiwdualizéh405-Cg

PCT/ US95/ 02979,
tenperature of 350[ er rf ylcErbéagygcl: ra_CIdhcr:rgaslhnked cellul%s ? ﬁ'gﬁrs havn?lg qn 8m°“{‘h°f

fan to | ess thad %ﬂé{gapwparbmxkreapg W@smrwgwggerﬁt rRastachthegeinrinegn
curing. intrafiber ester crosslink borfdeforirEpreRidinid BPvate? retention value

e Sl 2§ < P L 48, i AR Bt o

duplicated on a nuch | 8rQPO5% ¢@l186, by weightndnbaidey fibér biasis| of acsuiface active
crosslinked fjpers WItE K¢ factant thereon and of - : citric acid
crosslinked f| ers wt 8ut surfactant thereon are produced. 10

Testing resul t's on fi bﬁ_rs fromthe bales indicate for the citric acid

crosslinked fiber$- wit hhefludacayisitignancdisiibujioprmember gf G4aimal dwherein the
capacity of 11. ugacs active adenitds présentbndhé fiberd i AEmauntlp to about

conpressibility of 6. 90(:I(;.:J/§J 'by weight, on a dry fiber basis.

3. The fluld acqunsmon and distribution member of Claim 1, wherein the
. 15 individualized, crqsslmked cellulosic fibers with the surface active
agent thereon are prepared in a process comprising heating
~uncrosslinked cellulosic fibers with from 1% to 15% of the C>-Cg
polycarboxylic acid crosslinking agent, by weight, on a citric acid
basis, applied on a dry fiber basis, thereon, and from 0.005% to 1%
20 of the surface active agent, by weight, applied on a dry fiber basis,
thereon, to cause the polycarboxylic acid crossiinking agent to react
with the cellulosic fibers and form ester crosslinks between cellulose
molecules, to form sz:d crosslinked cellulosic fibers with the surface
active agent thereon, without washing or bleaching and washing of

25 the crosslinked fibers.

4. The fluid acquisition and ‘distribution member of Claim 3 wherein the
surface active agent is a nonionic surfactant.

5. The fluid acquisition and distribution member of Claim 4 wherein the

' nonionic surfactant is one formed by condensing ethylene oxide with

30 ‘ a hydrophobic base formed by condensation of propylene oxide with

propylene glycol such that the surfactant has a poly(oxypropyliene)
hydrophobe unit and a poly(oxyethylene) hydrophilic unit.
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and for the citrie—aetre—erosstHnked fibers without surfactant a 5K density
of 0.12 g/ mi yt*of 21204 G Gy a__ys4 cking rate of 0.89
cm's andh @9sMBk9s 1 ﬂu m ﬁo y 6f:6.9:cclg; --};-- ter

ﬁ H I SN Aty Tthfl lla’ers o%l ga%\ﬁ type

retention val ue i oy
are fluffed in a disc reflner and th‘en*are-ar—F—r:\J | aid on a belt

novi ng past a suction drumto formrectafBular fluid acquisition and
di stribution e‘r f. 3 inches by 10 inches by about one- 20 fourth

i nch, and in ®ach d'!fsg Lidarauiben epdidistabutian seembencOEiaimcs wheireig the

hydraulic press ifnomdnielsupfdyarathddian é@fﬁbe molecular wellght r%thBefrérlﬁ' n
rfact I s found

wet ness i a1 o6 dboub s BB0R, 1 00 bASRI. dhey TRiRrIsr, meightasl the
found to result i polongrepylene). ﬁy@dropholaseemtTI'mgtsf ffrorn@n900i o f2/00d to be
25 Statistical lyyramg/héleC ARk cBhiding 371 690td BB9C Gt rﬁ"@{;,}tygg?é‘@ﬂ-fygﬁe)usage

results show a
In the | eakage ratwd f‘%é'l"'c H@'ébMﬁNQ'Q'Béf‘éhWtQtﬁi melecde.ant is found to result
in | eakage in 2.82% of cases whereas use of fibers wthout surfactant is

foungoto [) esul.t lﬁ'Heeﬁandgacqursuﬁor%B(d@istnbeﬁén trr‘émbt @Hhéffg(rjag}m@wr@rémtthé?undl
t t at st a e 0 C e eve
bgcause ofe ota 'ﬂtohftﬂ'{)%gselﬁté@%ﬁt' X'%E 5& 538%09% 'B?efut?é% RPN AL ﬁéﬁgd an
excel | ent resul t . grams/mole, the molecidamcweightt iafn that. epmly(sdxypmleﬁe)fl bers
wi th surfgctant i ybRiEkbbeO unit is 980 %ﬁ&nﬁagggnng&ﬁ@so%wtb@' thé® O

10. 3 d t ng.> . ( i eas Usé o
W thout sur f act anPoMCRSIRKSRE) BrPPhilc it tyweidht LG tolaimelesdnt i al Ao of

10.2 and an acquisition rate constant K of 117. - The results are the‘
averages of #.5 rdpdisposable absorbdritarticie abmprisinng a liquid pe%t%io%’éﬁ@ét

PCT/ US95/ 02979
I n gush capacity tes'%de lm?%rvncHs bgchser}eaelt naer(‘jd bip tquo%%e?%re ﬁ"?’ggﬂ?ﬂg
is set forth in ngtvgeqn tgglq,vtopsheet and said backsheet sald absorbent corgabie 1

.5 ‘comprising: (i) a fluid acquisition and distribution member as defined
in Claim 1 with a top surface adjacent said topsheet and a bottom
- surface; and (ii) a fluid storage member having a top surface in
- contact with the bottom surface of the fluid acquisition and
distribution member and comprlsmg discrete particles of absorbent

70 - gelling materlal

S. The dxsposa_ble absorbent article of Claim 8, wherein the top surface
area of the fluid acquisition and distribution member is less than the
top surface area of the fluid storage member.

10.  The disposable abéorbént article of Claim 9, wherein the top surface
%5 area of the fluid acquisition and distribution member is about 15% to
95% of the top surface area of the fluid storage member.

11. The disposable absorbent artiél'e of Claim 10, wherein the top surface
area of the fluid acquisition and distribution member is about 20% to
50% of the top surface area of the fluid storage member.
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5° Load Fl ui d Retai ned By (m)

Menber at Loading (Q) Wth Surfactant W t hout
Sl‘Jr f act ant 0 : 12. 1 PCT/US95/02979 20.5
100 wodszses 19. 2 | 23.1 150

21. 3 : 26. 6 200 20.6

24. 2 250 20. 4 30.1 20

300 : 22.9 32.3 350

25. 2 ' 24. 7 14(% 25. 4

32.7 WO 95/ 25495

PCT/ US95/ 02979 35

I n gush capacity testing, the fluid retained by the nenbers after 15
mnutes is set forth in Table 2 bel ow. _

Table 2 5 Load Fluid Remaining in
(mM) Menber After 15 Mnutes 10 Wth Surfactant
Wt hout Surfactant .




15 50 1.0 9.4 100
4.5 ) 17.6 150 9.5
18.9 W$HR5495 11.1 PCT/8$b5H2979
250 12. 4 22.3 20 300
14.2 30. 4 350 20. 4
- 24.2 400 19.4 32.1

The results of Tables 1 and 2 normal'aszaby regressi on analysis are

depicted in Fig. 2 wherein the conti

30
and t he

| oadi ng and t he dashed |ines represent the results after

| i nes represent the results at

15 m nut es

lines with Xs denote no surfactant being used and the |ines
denote surfactant being used. The gush
results show that the menber w thout surfactant,
as after 15 minutes, retains nore fluid than the
This shows that the nenber with surfactant
(O STTThOtesS Tttt am adjacemnt—tortacti ng storage

wi th squares
capacity test
initially as well
menber with surfactant.
partitions flui 3Sbgtter

35

| ayer

—~betterg than the nenber w thout surfactant a

that the effect

is a sustai n&j - effect.. This is consistent w dryness

advant age (| ovve130we-t ness percent age res! 2 und in the skin

wet ness tesygng as ffndi cated above. anpl-€ 11 A

di sposabl e @ap S prepared ng a ther :

pol ypropyl e t gsheet a I nmper vi ou*pol e bacHsheet, a fluid

acqui sition<¥nd di st
fibers withgRl uppnik
45 . shaped TI urd gtorage nenpef
convent i onalQ

uti on nenber cqrm‘o .=

PCT/ US95/ ozﬁg 5 F , =
g P
% 0 - .8
5 C g
8 sF &=
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o ) 1 1 1 I | 1 1 9
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36 . sout hern softwood Kraft fluff-and sodi um pol yacryl ate

pel ymeric absorbent - - material of the type described in U S. Patent
Rei ssue 32, 649 and havi ng an Absor bent Capacity in the Absorbent
Capacity Test_of about 30 g/g) posi ti oned bel ow-the-ftui*d”

acqui sition anMer and above 5 the backsheet . @

di aper is S|m to that depicted in Fig. L. ePT

di aper provide ﬂl}wmm!‘m @!&{i ss and Bdw i nci dence of Ileakagelzrgessul't"si """" _J
on overni ght usdge‘tont ” s. Simlar results of exceueﬁ%*dry‘ness and
| ow i nci dence of Ieakage are provi ded on overni ght usage on girl babies
where the diaper is the sane as that descri bed above except that the fluid
10 acquisition and distribution nenb 13«12 inches long and is '
symmetrically positioned w t%ect to the fluid storage | ayer.
Variations will be obvious to those skilled in the art. Therefore, the

i nvention |s
CLAI M5 '. X9

R il o nempec oo s gpe i il
di sposabl e absmbmhamra r:edenstaﬁrensms om O3 0-g(cq g candisting eesentially of
rangng from 0. 0g-Gg0 &y&ibgn&h@aadcbrmm edlnhgicﬁaantmdlﬂbﬂzoﬁavmg subatanuall '
Cerr]-Cerr] | ﬁ“"”%ﬁd‘;‘g ers
havi ng substan?ﬁ]lsqa ¢ |§§ ﬂb?‘ per, tﬁsﬁﬁ;i’iﬁ%ﬁer% aVI n
amount of a (& ﬂl‘“éf’gﬂ‘i“ 5}%&% dntogfiber PIRVHRE ayps t’
react ed therei mmtaoamiumerﬁwm Hout 2500 20d bedig dikribuged thereon fuimryost 400594 -

retention vol Uf&“«l%rWﬂv& bu the dryRAl5YP badid ob @Mirfiee-Bdrive agdhidt €d thereon from
about 0. 005% % by weight, on the dry-fi ber basis, of a

surface-agti VeTﬁgﬁﬂfd acquisition and distribution member of Claim 1, wherein the surface active

agent is present on the fibers in an amount up to about 0.15%, by weight, on a dry fiber
basis.

3. The fluid acquisition and distribution member of Claim 1, wherein the individualized,
crosslinked cellulosic fibers with the surface active agent thereon arc prepared in a
process comprising heating uncrosslinked cellulogic fibers with from 1% to 15% of the
C4-Cg polycarboxylic acid crossliniing ageat, by weight, on a citric acid basis, applied
on & dry fiber basis, thereon, and from 0.005% to 1% of the surface active agent, by
weight, applied on a dry fiber basis, therean, to cause the polycarboxylic acid
crosslinking agent to react with the cellulosic fibers and form ester crosslinks between
cellulose moleculss, to form said orosslinked cellulosic fibers with the surface active
agent thereon, without washing or bleaching and washing of the crosslinked fibers.

4 The fiuid acquisition and distribution member of Claim 3 wherein the surfice active
agent is a nonionic surfactant. :

5. The fluid acquisition and distribution member of Claim 4 wherein the nonionic surfactant
is one formed by condensing ethylene oxide with a base formed by condensation of
propylene oxide with propylene glycol.

6. The fuid acquisition and distsibution member of Claim 5 wherein the non-ionic
surfactant has a number average molecular weight ranging from ebout 1,000 to 5,000
grams/mole, the molecular weight of the poly(oxypropylene) unit ranges from 900 to
2,000 grams/mole, and contains from 10% ta 80% of the poly(oxyethylene) unit by
weight in the total molecule.



2. . The fluid acquisition and distribution nenber of Claim1l, wherein the
surface active agent is present on the fibers i.n. -an- -anmunt” up: to L

about 0. 15‘V dry fiber basis. 'Bsuc ThHe flaid -
acqui sition uﬂnlm&"mullﬂm nmenber of Claim1, whereih the i ndi vi dual i zed
crosslinked Cel fulbsit fibérs with the surface active agent:.thepeoip: 4B
prepared in a process conprising heating uncrosstinked™ TeFTulosic
fibers with from1%to 15% of the Cerr]-Cerr] polycarboxylic acid
crosslinking agent, by weight, on a ci3gic acid basis, applied on a
dry fiber basis, thereon, and fromO0.005%to 1% of the surface active
agent, by wei ght, applied on a dry fiber basis, thereon, to cause
the pol ycarboxylic acid crosslinking agent to react with the
cellulosic fibers and formester crosslinks between cel I ul ose

mol ecul es, 7t 0 f'ﬂterrﬂsdl acauisision| amk distribution) iresmaber fafbChaim \f (hersine theymoadenic
active - :hﬁ 5 Qumbéd m@égb mgledhian et bf £900 igragnsatisle, wae rolegulaf

the crossl | nkecuqf -5 the Pey(gomtiSient) sl ACOBY Blusiig Nod Uohlaids Stk U che

menber of O ai n'3 &‘Pg t 1's a nonionic
surfactant. 5. P°1Y(°’F}‘R§h)ﬂ$"&)3“'a melecplei-but i on menber of O aim 4
wherei n the nonionic surfactant i s one forned by condensi ng

ethyl ene oxgi de w:h&boaam@mn Brvidhs topsheet, a IGLRARMD&EVR

merer of PR Sl °°*5=ovr?.=ws#.3§>4wi=% A e ol

aver age noPRACEPSHE CQFE COMPANGHG) Hilnid peavisition apd diswbutionymembey faving a dry density
gggmtsénm em@gﬁmemmo m«gdwwmmwewpc ﬂymbc)xyumdide@mﬁed‘ rom
p0| y(oxyetf logtrt]t Jfalwzl-&g %lycarboxyhc ac%cr%ss&m‘ungt ﬁie‘ t acta frﬁ%gffmtu-ﬁber ester

crosslink bond form providing a water-retention value of ﬁom lbOut 25 to 60, and having

distributed thereon from about 0.005% to 1% by weight, on a dry fiber basis, of a surface active

agent, said fluid acquisition and distribution member having 2 top surface; adjacent said topsheet

and a bortom surface; and (ii) a fluid storage member having a top surface in contact with the

bottom surface of the fluid acquisition and distribution member in comprising discreet particles

of absorbent gelling materials.

9. .  The disposable absorbent article of Claim 8, wherein the top surface area of the fluid
acquisition and distribution meimber is less than the top surface area of the fluid storage
member,

10.  The disposable absorbent article of Claim 9, wherein the top surface area of the fluid
acquisition and distribution member is about 15% to 95% of the top surface area of the fluid
storage member,

11.  The disposable absorbent article of Claim 10, wherein the top surface area of the fluld
acquisition and distribution member is about 20% to 50% of the top surface area of the fluid
storage member.



7. The fluid acquisition and distribution nmenber of C aim 6 j
non-ionic surfactant .has a nunber average nol ecul ar wei @

grans/ mol e, thP@Mecul ar  WORLD INTROLEGIIAL @Ro OBGANJZATION Pr Oy | e Nl
950 grams/nol e, and contai ns 50% of ?‘ﬁ%‘m"am“m" pol y(od)l;/et hyl ene) -unity by

wei ght iINTERNATIGNAL ABPIJEATTION PUBLISHER UNBER §HBI QRERRAZHONCIREATY (PCT)

CONPH {5%) IR@rnatiohdl Gating! ClAQ1HYAk t opshe | ckshe .
absoi ben 1in{ﬁlsooleoned&ﬁt ween s a%i[%sl eet o‘%ﬂﬂﬁfsm\éilmgll% %sheetgws,dt(;u9 Ej
absofr ben core conpari ng: (i) a fl UI c«qyllmrhatmmmnkaﬁhnsmei bMSeﬂembémodeezsw
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of ] -etrhterohtRhd ]apmdt.yﬁmm%yl | gpmmds/@zp ssm Disigahted Slalesi | AMG AU BE)BGSBR, BRI GA, CN, CZ,
fibers having crosslinks wh h are |EE,FaGE-|HiéﬂP, Kgammmﬂ.s LR, LT LV
havi G2dMErAFHTER FUlm Do C cr.rtf M ioby / ar boxﬁ R

reactant therein in a intra-fiber estel drossi q;gdG @ﬁr‘ﬂ;ﬁ%"@_ p]de ﬁ-SE) OAPI

wat ef @o)epriwity Dad: val ue of from about 25 60, mted BRBI, ngadi [ CMbm axl, ML, MR, NE,
t her gon f/ﬂﬁﬁp»&bout 0,/B80%9 194 1903 vvei/% , on A APyTG,AREO petent (KEF, M Sy SZ, UG).
surfpce active agent, said fluid-acqui/si VQ: and distribution nenber having
a t oprpUphIRGR: @ FREOTERS A GaMBRE heipaRRg/rabiarlt om surface; and (ii) a

fluif st O?E%fé}rslﬂﬁhﬂﬁtemmamge alazra,opmmgm(fj agé i B c#wgtzﬁgaumtgmm b’@cg:;%; ;[n ovrp S
surfpace o uid acquisition an | Stiri butfemre 4 tofion; ifnit, ifon gmending the
di scf i I mat er i ":5?,,, ® republishad dr T?ﬁ‘b‘é’g'ﬁl'ﬁe‘p’of
absof @%ﬁ'tw%g‘?}szﬁg cb)ﬁjh?f?g'?%ﬁ%g V\/n“gfgmlﬁﬁtg g top. d?u é‘ge area of the fluid

acqu ngt%%gt?d d| strlbutlon rrenber Is |l gss than the NA urface area of

t he- iAge rgPﬁ‘Hb °dposabl e abs e article of daim
9, wherei Jotii® %@%8 é’iﬁgf%@’é 'gf'@"é %?c'"f'ﬁ‘f:@ lfui d acquisition and distribution
menber is about 15%to 95% of the top sur{fface area of the fluid storage
menbgr . 11. The di sposabl e absorbent |article of Caim10, wherein the

top purface area of the fluid acquisition and distribution nenber is about
20%fto 50% of the top surface area of thg fluid storage nenber. -

/
(54) Title: FLUID ACQUISITION AND DISTRIBUTION MEMBER FOR ABSORBENT CORE /

(57) Abstract

Skin wetness is minimized on overnight usage of a disposable absorbent article containing an acquisition and distribution member
consisting essentially of C3-Co polyca.rboxylic acid crosslinked cellulosic fibers prepared in the presence of surfactant.

ek P - I Son -




