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Como resuftado del examen de fondo, realizado con fundamento en el articulo 45
de la Decision 486 de la Comisién de la Comunidad Andina, se le comunica

1) Documentos estudlados

a) Para el presente estudio se tendrdn en cuenta el capitulo descnptivo,
comprendido en los folios 4 a 13 de la sohcitud en estudio

b) Para el presente estudio se tendran en cuenta los dibujos comprendidos
en los folios 49 a 51 de la solicitud en estudio

c) Para el presente estudio se tendra en cuenta el capltulo remndicatono que
comprende 20 reivindicacionaes en los folios 14 a 17 de la solictud en
estudio

d) Conforme lo establece los articulos 9, 10 y 11 de la decisiSn 486 de la
Comisién de la Comunidad Andina, la presente solicitud en estudio fue
presentada el 6 de septiembre de 2000, y en el momento de !a radicacién
S| se reclamo priondad de la pnmera solictud presentada en Méxco
MX998328

2) Qbjeto de la invencién

a) Las remindicaciones 1 a 20 de la solictud en estudio se refieren a un
nucleo absorbente para ser usado en articulos absorbentes desechables
CARACTERIZADO porque tiene al menos tres zonas con diferentes pesos
especificos y densidades, una zona de distribucidn-almacenamiento, una
zona ant-escummientos y una 0 mas zonas de transicién que unen la zona
de distnbuciébn almacenamiento con la zona antiescummientos

b) El antenor productc busca mejorar las propiedades de los articulos
absorbentes desechables
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c) Segun la Clasificacién Intemacional de Patentes, la codificacién para esta
solicitud correspordde a A 61 F 13/15

3) Claridad de la Solicitud

a) El articulo 30 de la Decisién 486 de la Comision de la Comunidad Andina
establece que

=l as reivindicaciones definirén la matena que se desea proteger
mediante la patente Deben ser claras y concisas y eslar
enteramente sustenladas por la descrnipcién Las rewindicaciones
podrén ser independientes o dependientes Una remvindicacion sera
Independiente cuando defina la materia que se desea proteger sin
referencia a otra remindicacién antenor Una remndicacion seré
dependiente cuando defina la materla que se desea proteger
refinéndose a una remndicacion anterior Una reivindicacion serd
dependiente cuando defina la matena que se desea proteger
refinéndose a una rewvindicacibén anterior - Una rewvindicacién que
se refiera a dos 0 més revindicaciones anterores se conssiderard
relvindicacién dependiente multiple °

El capitulo reivndicatono no es claro foda vez que emplea téminos como
“aproximadamente” o “alrededor de ' que son ambiguos Deben eliminarse
dichos términos

El titulo tampoco es claro pues la expresibn “mejorado® no permite
establecer elementos técnicos relacionados con lo que se quiere proteger
Se sugiere que le titulo sea “nucieos absorbentes con al menos tres zonas
con diferentes pesos especificos y densidades”

De acuerdo a lo antenor, el capltulo reivindicatono no cumple con el
requisito de clandad de acuerdo a lo establecido en el Art 30 de la
Decision 486 Debe anexarse nuevo capitulo completo

4) Determinacién del Estado de la Técnica
El articulo 16 de la Decisi6én 486 de la Comisidn establece

‘El estado de la técrica comprenderd fodo lo que haya sido
accesible al publico por una descrnipcidn escrita u oral, utilizacién,
comerclalizacién o cualquier otro medio antes de la fecha de
presantacion de la solicltud de patente o, en su caso, de la priondad
reconocida *

*Sélo para el efecto de la determinacién de la novedad, también se
consideraréd dentro del estado de la técnica, el contenido de una
sollcitud de patente en trémite ante la oficina nacional competente
cuya fecha de presentacién o de pnoridad fuese anterior a la fecha
de presentacién o de pnoridad de la solicitud de patente que se
estuviese examinando, siempre que dicho contemdo este incluido
en la solicitud de fecha anterior cuando ella se publique o hublese
transcumdo el plazo previsto en el articulo 40 *
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Consultadas las bases de datos y los archivos con que cuenta la entidad,
especialmente bajo las clasificaciones A 61 F 13/15y las mds cercanas a ellas,
se encontrd que antes del 10 de septiembre de 1999 (fecha para determmar el
estado de la técnica) hablan sido publicados los documentos que se enumeran
en la siguiente tabla  los cuales se relacionan con nucleos absorbentes con

zonas de varias densidades

De acuerdo con o establecido en el articuio 16 se determino el estado de la
técnica y se encontrd el siguierte antecedente

Fecha de
N° | Documento Titulo Publicacién
Disposable diaper with reception, distnbution
D1 | US 5849002 storage and anti-leakage zones within the 15 12 1968
absorbent core

High density absorbent members having lower
D2 | US 4834735 density and lower basis weight acquisition zones 30 05 1669

D3 | US 4449979 Absorbent structure having gradient_densities 2205 1984

5) Evaluacién de los requisitos de patentabilldad

El articulo 14 de la Decisibn 486 de la Comisibn de la Comunidad Andina
astablece

“Los Palses Miembros oforgardn palentes para las invenciones,
sean de producto o procedimriento, en todos los campos de la
tecnologla, siempre que sean nuevas tengan nivel inventivo y sean
suscephbles de aplicacion industrial’

En cumplimento con este articulo, se procedid a evaluar los requisitos de
novedad, nivel inventivo y aplicacién industnal con el fin de establecer la
patentabilidad de {a invencién reivindicada en la solicritud en estudio

a) Evaluacion de la novedad y el del Nivel Inventivo

El art 16 de la Decisibn 488 de la Comisibn de la Comunidad Andina
establece

“Una invencién se considerard nueva cuando no estd comprendida
en el estado de la técrnica ” “El esiado de la técnica comprendera
lodo lo que haya sido accesible al publico por una descrnpcion
escrita u oral, utiizacidn comercializacion o cualquler otro medio
antes de la fecha de presentacion de la solicitud de patente o, en su
caso, de la priondad reconocida "

“Sélo para el efecto de la determinacién de la novedad, también se
considerars derntro del estado de la técnica, el contendo de una
solicitud de patente en trémite anfe la oficina nacional competente,
cuya fecha de presentacién o de pnoridad fuese antenor a la fecha
de presentacion o prnondad de la solicitud de patente que se
estuviese exammnando, siempre que dicho conternido esté incluido
en la solicitud de fechas de pnondad cuando ella se publque o
hubiese transcurmndo el plazo previsto en el artfculo 40 "

El art 18 de la Decision 486 de la Comision de la Comunidad Andina
astablece
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“Se considerard que una invencién tiene nivel inventivo, si para
una persona del oficio normalmente versada en el arte en la matena
técnica comrespondlents, esa invencidn no hublese resultado obvia
m se hubiese denvado de mansera evidente del estado de la

técnica”™

E! documento (D1) US 5840002 revela, en esencia, la misma materia que le
solictante para Colombia pretende proteger Noétese como el nucleo
contempla tres zonas, que son las mismas de la presente solictud Las
dreas son prachcamente las mismas Por tanto, D1 afecta directamente la
presenta solictud Si bien es cierto que el solicltante descnbe los
documentos (D2) US4834735 y (D3) US 4449079, para un técnico puede
resultar evidente obtener lo que se quiere proteger, conociendo que la falla
de dichos documentos radica en que no tlenen una zona de transicidn
entre las dos zonas de densidades diferentes Si el problema es ese, como
se descnbe en |a presente solictud, pues la solucién obvia es colocarle
dicha zona Por tanto, resulta evidente el encontrar la solucién partendo
del estado de la técnica y mas aun, apoyandose en el documento D1

b) Resumen

En conclusidn ios requisitos de patentabiidad de la presente solicitud se
podrian ver afectados asl

N° | Documento Relvindicaciones afectadas Requisito que afecta
D1{ US 5848002 1-20 Novedad
Nivel inventivo
D2 | US 4834735 1-20 Nivel inventivo
D3 | US 4449979 1-20 Nivel mventivo i

6) Notificaclén

En cumplimento del articulo 45 de la Decision 486 de la Comision de la
Comunidad Andina, se le indica que dentro del témino de sesenta dias contados
a partir de la facha de la notificacién de la presente comunicacidn debe responder
a la notrficaciébn En caso de no dar respuesta al presente requenmiento, o si a
pesar de la respuesta subsistieran los impedimentos para ia concesi6n, se
denegara la patente

Notifiquese el presente oficio conforme a lo dispuesto por el numeral 5 2, literal 8)
del capitulo quinto del titulo pnmero de la Circular Unica N° 10 d 1

Jefe Divigién de Nuevas Creaciones
El antenor requerimiento fue notificado por fiiacidn en la lista, de fecha

—1 .

Concepto Técnico N° EXAMINADOR TECNICO EXAMINADOR JURIDICO
Cédigo No Cédigo No
923 202003
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Carlos et al 451 Date of Patent Dec, 15, 1998
[54] DISPOSABLE DIAPLR WITH RECEPTION 5192606 3/1993 Proxmure o ol
DISTRIBUTION-STORAGE AND ANTI im‘mm‘l‘ ;ﬂ‘;: ::Ilolrel:lndﬂ ol
L e
LEAKACY SONKS WITHIN T SRS 8 Shimens s
[7s] 1 Alberta Coruna Carlos, Carlos FOREIGN PA M
nventars. na
Caunles Esplnosa de los Monteros, 025443 1N968 Europeas Pot. OF
1 ucla Sanchez Fernandex, all of 171485 10/1%93  Mexico
Puebla, Mexico Primary Examiner—Robert A. Clarke
[73] As Prod Internacionales Mahe, 8.A, A Apens or I & Rucha Fe
e uctos In L] L
Poebla Mexsco 57 ABSTRACT
A disposable disper 1% deacribed 10 which the sbsorbent
[21] Appl No 497,058 wure & makcnal 1s dsinbuled m such a way thal thres zones
are mate msude of 1° oos of xuul ncepuon 8 2one of
[2] Filed Jun 3, 1995 destabulwo-storege, and finally an aol luolmgs o0 The
[30] Foreign Applicution Priority Data reception zone 15 placed where penerally the user discharges
unne while using the dusper This zone 18 less dunse and has
Jum Uy 1994 [MX]  Mexmw - -——— . Q45015 ooy speaific gravity than the distnbution-sormge Zone
[51] LCl1® .. comee = == ASIF1VIS lhllfullylllnvundsmlnnchmyll;nwhnhqmdﬂmm
cL the reccphion zone it 15 immediately absorbed and flows
{ﬁ} Bk of Search T e o towans tbe dstrbuncn-siorags 200, winch wll dstnbus
rmﬁ'.".; '37& '5;"'“| 284, 385 | the. hquid 10 every zone of the dusper and thero 1t will remam
= until the duapur 15 dposed sunce when hauid reaches the
ronces antr-lsakags zone flusd Sow = drastically siopped becanse
1561 Refe Clied the zon¢ has lower densily than the dmtribulion-sforage
U.S PATENT DOCUMENTS xone and the Lqudl wall not fiow towards o des (o the
mcrearcd mg of tbe capillary radius. Thes anti leakage 2ome
:.Ju&;ﬂ :ﬂm haram ‘"Il surrounds all the distribubion-storage zone shaping all the
4213450 71980 Siglet ol periphery of the absorbent core, so that as 15 does not permat
4,333,403 G/1vR2 lloltman hiquid flow towards st 11 will remam dry and 1t will com
4685907 8/1987 HPevg et ol pletcly avoid leakage 1n any of the zoncs of the diaper
45685915 W&/1987 Tieme ct al
5087506 2/1992 Tslumbo 18 Claims, 2 Drawing Sheets
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1

DISMOSABLE DIAPER WITH RECEPTION,
DISTRIBUTION-STORAGE AND ANTI
LEAKAGE ZONES WITHIN THE
ABSORBENT CORE

BACKGROUND OF THE INVENTION

[mprovements (o disposabio dispers are consantly looked
for 50 o make them morc comfortable for the uscr s well
an safer, avoiding lcakage as much as posmiblc

At haboratory level as well 85 1 surveys directed to the
user s mothers, it has been nuticed that the absorbent core 1o
diapers 1s not used folly that =, liquid remaws only 1 one
part of the core (generatly 1n front) and w not disiributed to
the other mones of 11 (the back aimest slways remains dry)
If the ustr unnales again on the same disper the already wet
zone will recerve urnine wathout disiribubng il cxusing
drverse incomvenient phenomena Lhe user feels uncomfort
ablo bowng wet the abanrbont core breais beesuse of the
exceas waghl, and probably thene will he leakage becwuse of
Inck of nbsorbant capacily

To emplay advantageously the capncity of the alworhent
core and 1o make 1 wark more eflicwntly many stiempts
have been made fior example 10 U.S Pat No 4027672 1o
Hamzel et al., snd assgned to Colgate Palmolive, it 13
suggesied to put more dense channels joned 1o less dense
chenools so that the more dense channwls dminbuio hiquid
rapadly to all the coro and the Icss dense channcls serve as
storaps miex. However this arrangement presents iwo prob
lems. first, the flurd fiow from a tugh densaty 2one 10 & ow
donsily zone s hindered or nulliled, and secund, 1hat m case
this low happens, the low dunsity zooe has less cupacity to
retain the houids

InUS Pat No 4,213,459 to Wayne C. Sigl ef al, and
assigned to Kimberly-Clark Carporation, it 1s suggested to
placo m tho back of the diapor which gonerally 14 ot used,
tho hugh dennity zons so that when hquid reaches 1t ot s
dmiributed nteroally 1 this zone This design has 1he
disadvaniage that beang the low density zone too big (all of
the front pant of 1he dinper), the fluid will distnbut slowly
and nol buing frepped quikly tha refum of Liquds to the
surface s favored, producing humsdity 1 the user s skin

The Eurapasan Pu No 0,254,476 1o Alemany ctal and
assigoed 1o The Procter & Gamble Company, conmuders a
reception zoms located whare genenally unnc m deposited
when the user um.s the diaper surrounded by & storsge zono,
bhowever i the patent the different anaiomy of boys and
girls 15 not conmdered 1n the recephion 2onc. On the other
band, only recuplion amd storage xones are menuoned and en
anl: kekage #me 1 the whale punphery of tho cor 1s not
conlemplated

The Mcxican Pst No. 17L485 graated to the assgnce
hercof, describes s diaper with three different zoncs m the
absorbent cors one of rocephion, one of distnbution and
another of slorage the itirat being of lower densuy than the
dmtributon zooe, surrounding it wholly and the stomge
zone of Jower densily than the dwstribution 2ome  winich also
surrounds 11 Althongh different functions for eavh of the
muntioned snncs are consudered in the present invontion 1t
B proposed 10 ynprove the mate of the ant partculardy
xicnuficd by the above-mentuioned Mexican patent piving
more efiaency o the use of the absorbem core and
permithng io tako advantago of a larger arca of the duper

Another approach o solve the problem of loakayo han
heen to use adjustment members placed aver (he lopsheet of
the disper although the acceptance that these adustment
members have had 1n the markel and the fact that they have

10
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helped (0 reduce the Iateral lcakage the mors known designs
of them seem (o have reached the pesk of their effiency
which makes pecessary 10 approach the problem of keakaps
by way of wnprovement of the diaper s other structures as
1 18 1 this wveohion by means of an Aot lcakage zonc
among other elemenis, i the abkorbent coro

The prsam mventioe propuses i uss of an absorbent
core with a reception moe located whers the user deposits
the urme whea he uscs the diapur This necption zonc has
the shapy of & Aask with & Jong neck so that it includes the
zone uscd by boys (1be body of the flask) and the zone used
by grls (part of the body of the Ousk and the neck of 1t) This
rocephion zone, when the Ligand 18 received by it ahsorhs it
rapudly and starts disiributing in ali directions  Surrcunding
sll the nuwption zone, the distnbulion-sloruge mns &
located which disiributes the urine toward all the arcas of
ins zone where 1 will remun strongly bundled thus zone
comprex both the front and the back paris of the duper
Surmounding all the disinbution-siorage zmne 15 the aon
loakage #une which since it bas lower denmily than the
dstnbutson-storage zone makes difficult ar stops the h?tlll
flow towards 1L, proventmg it from reaching the edge of the

Qarnc

On the other hand 1be superabsorbent matenal msade the
sbsorbent core must be fully mixed wuh the absorhent
matcnal 1o avoed the blocking and wcrease tho dmstributon

What 15 looked for with ihas invention 18 that the absorbent
core workn more efficently that the bquid he properly
disinbuted and that it does oot reach the edge of the core 10
avoud leakage

To achieve this objectrve, the wegrhts and the denmties of
the absorbunt materal of the com are vanced. As an ad to
accomplwh this mam objectrve, the absocbent matenal of the
care 15 mixed with the superahsorbent matensl i & vary
puticular wyy which will be explamed lator

Thus, the obpecives of the present smveniron are the
followng,

A) That the absorbont core of a dmper works at it

maximum efficiency

B) That the user s comfortable, feelmg dry at any time

C) To prevon! leakago

D) 1o Jower costs using the necesssry amount of super-

sbsorbeat matenal so that 11 works without blocking tbe
distnbutwn of Injuids.

All ths foregoing will be explamned 1o datmil and because
of s 1t wall he understond much hetter with referonce 10
the following descniption of a pressnily preferred embod
ment of the wvention referred particularly to the drawings,
winch form an wtegm! part hereof

BRIEF DESCRIPTION OF THE DRAWINGS

FIG 1 shows a duper with all iis componunts, baving a
part cut 50 the detauls of construcimn are shown, 10 the
absocbent core the recepion, distributsa-aioruge, and antl
leakage ¥ones can be seen

FIG 2 w u plan view of the ahsorbenl coru, where 1he
three zones can be clearly appreciated

FIG 3 15 a vicw along linc a2 of FIG 2. where the
vanauons in deoputy along the caro arc perfectly shown

FIG 4 shows & view nlong the line B-B of FIG 2, whers
the differances m densily of the three zones ax well as how
the superabsorbent malenal is umformly distributed o these
zoncs can be observed

DETAILED DESCRIFITON OF I'HE
INVENTION

FIG 1 shows a dmper with all its components. It w formed
by a topsheet (20) a hackmhee1 (21) and an absorbent core
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(22) that s placed between the topsheet and the hacksheet,
a fastemng symem (25), crotch elastic (26), two open
uchusiment members (18), and 2 waws! alashic (19) The
disper may or may oot have o dsstribution matonal layer (23)
that may wrap wholly the absorbent core be placed all along
m the contral past of i by both sides of the core or cover
only the ceninal part of 1t by the upper or the lower past
I'he opshoct and the backshee! havo the same dumeosions
amd ars longer and wuder than 1he sbsorbent core The pant
that projects out of the absorbwnl corv (24) forms the outlme
of tho diaper aod the cut that s mads opon Lhis outline will
ha the final shape of the dmper In the figure an =" shape s
shown hut it can have any ather proper ar desired shape
Ibe topsbeet (20) 13 pervious to fhuds, must be soft and
musl ool imiale the wser s skin gurally non wowen
palyssier myun polypropylans, polyethyleoe (abne ur mix
res of theso 1% used
The backsheet (21) 15 impervious i Huids, must be soft
andl must resist the user s movements. (ensrally low donsty
polyothylen 1 uscd, although any materal of the described
charactensiics may be used
The festening sysiem (25) may be constituted by thres
bands, two adhemvi. bands and a front band which are one
prolective and one or two adhesive or by any othor fixang
mcans for tho disper
The croich elasiic clements (26) may be consiuuied by
onc or many threads or filaments, ihat are yoined 1o the somer
part of tbe duaper s bucksheot by meams of an adhesive
Thene fliamenia, when fixed (o ihe bacisheet are stresacd 50
that when stress w removed 1hey retract and provide the
function of an claslic To achicve ibe adjusiment 1 the user s
wanst 1a » preferred embodiment of tho 1nventon & poly
urcthaoo foam band 1s used that 18 xed by means of an
athestve W he wpsheet and the backshesl of the daper
Upoa fimng, the band 15 siresmed, so that when struns
disappears it provides the funciion of en elasuc and the
adyustment 1n the wamt 1s achisved upon placmg the duaper
The open adjusimen! members (18) arc two paralic] bands
that are placed along the whole diaper and have vlasiic n
one of is lermmals 5o tat twy adjust to the ke and form
2 firt retaining bamer of the hquwd and solud exudaies
dmscharged rom the badv of the user The matel for these
adjustment membhers = hquid impervious non wovan fabnc
as it s well known 1n the art
Ie absorbent core (22) 18 formed by fbers of an absor-
bent matenal (27) gononally cellulose mixed with particics
ol superahsorhemt matenial (28). As absortbond matorsal,
fiber-depleted velluluse may be used edher 1o 18 natural
stat or mxed with vanous components, and ax superahsor-
benl matenal water msoluble polymers with acadic
patons may be uscd
The: teehueal prioeiples upon which the prossol mvenuon
B based are
A) The pulp fibers, of which the absorbent matenal s
constituted work by moans of capillanty ths 15, the
lupnd docs nat intraducy. through them but theso being
1 conact with the hqud they cause 1t to dmiribute
flowing throuph them apd remaumng siored 1n them
B) The superabsorbent matenal, on the other hand cap
tures the Liquid, introducing insids each of the particles
of it untl every ope af them 19 samrated Thene
particles, ance ssturated, are resistant o cxploson
when put under pressure, Lius 18, the hquud will stay
trupped unades them
C) While deasty mereases mmide the abasorhent core, the
hqud distnbution will be faster in one plane ouly

10
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hecausa of the reduction of space batween the fibors of
pulp, that i, the mcrease in the capllanty forces
Sunultaneously by the same reason the houids are
trapped slowly

D) Whike density decreascs there m» a quucker absorpton,
becavse there 1s more space for the capture of hquuds.

E) Al lower demsuxs 1n the absorbunt core the liquud
distnhutn will b slower becauss of the reasons
uxposed 10 C however a distributma n all dimensions
will bu achicved hecause the iquid will be able 1o flow
more freely

F) Once the Liqud 18 dminbuted m the lugh densmity zones,
it remains completcly trapped botween the fibers and 1o
tns way 11 avouds reluming {0 the surface of tho core
thin 18 why thg/ngh density zooe s better for stonny, the
Muads

G) Tho Liquds slways llow from the low deomty xones o
the high density 7nnes, and never in the apponiic way
Thus means that the Quid flow s eased [rom zones with
higher capillary radius to zones with lower capillary
radius and 21 = hindered or siopped 1n the opposic way

H) Tho supcrabsorbent matenial if not chstnbuted
correctly, may cause blockmg and dimmsh the Liquad
dwsinbuion bucause of 1 i must be placed m 1bo 2one
where 1l = muost seeded and mixed with the shsorbent
matenal 10 avoud the hinclung.

All the foregowng 15 supporicd mathemabeally by the

I ucan and [aplace equationa, that ostablish

diyjdinry cou Génh
Py con O
whare

r=capillary radrus .

y=lsquyl surface temaon

S=contact anglo

T=laquad vascosity

b=luquad heaght in the capillary

p=praisure or force with which the hquud » susieined 1n

the capillanus

From the Lucas equation 1t i deducted that the velocity
the finid mavement through 1he capillancs s determuned by
the surs of these winch indicates that 1n big empty spaces,
oblained in low densities (receplion one) the hquad absorp
tion 15 fast, it bas hitle froxd reteniton and allows the iransfer
of these to ugh densily zoncs,

From the Laplace cquaton 1t 18 cstablishod that 1he jorce
with wiach tho Buids are “ted™ 1n the capallares 15 lugher as
the radius of the capillary 15 smaller It has beea proved that
hngh denmty cores have lower hquid returns (dstribution
slorage zone)

Conmudenag the foregouny, the receplion zone mosi have
& much loweor denraty than the distnbutin-storage 7ome 1o
recorva the hquid and distribuis 1 1n all direchons to that
zons And the ant leakapge rone must have lower density
than the dsiribution-storage zone 10 svord the Liquid fowing
to 1t and in that way i1t may remain dry

The densnly consdored righi for the recoption #zone s of
about (LO15 1» 0.09 g/em™ for the distribution-storege Zone
15 of shoul 0 1 v 03 g™ and for the ant leakagy xomo »
of sboul 0.04 w 0.1 gAm®

FIG 2 showns a dawing of Ltha ahsorbent core 1 which
the three zones formed hy distributing the abaorbent core &
matenal i such way that 11 works mam efficiently can be
seen. the reception zone (29), the dstributon-storage 2one
(30), and the anhi leakage zone (31}

Locas eggmbon
Laplace ogpmiion
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The absorbent core 18 divuled i FIG 2 in two sections by
means of line 34: the front section (32), that meludes around
50% of the absorbent core, and the back seciion (33), that
mechides the remaimng 505 of the absorbent core

The recephon zone (29) has the shape of a lony, neck flask
amxl includes an area that 13 from 5 o 209 of tho core’s front
secton Its depuly conmudenng the absorbent matenal
already rmixed wath the superabsorbeat matenal 1= of sbout
0.015’10 0.09 g/em™ and proferably 1 of about 005 10 0.07

The correct shape of the reception zone was determmned
after sovoral tests with bays and girls of difforem weighis
and ages. It was waited until the usor wetted the dwaper for
the fint ime and ai that time it was delermined the cxact aros
1n which the unne dropped The conclusion was that both,
boys and gurlx, wat first the diaper s fronl scetion bul m
different zoncs. The boys usc the zone that bas the tnanglo
sbapo 10 FIG 2 and guls usc the fask s ncck snd the upper
apex of (be lrangle With ths vbiuoed nexulis 1 s
expunimont 1t was dulermmed alko the nght area lor the
reception zone.

The dstributsoa-siorage zons (30) surrounds wholly the
recoption zone and includes an area that = sround 45% to
75% of the absorbeni core & iotal area

Tis demmty varios in the range of about 0 1 10 0.3 g/em®
preferably between about 0 14 to @ 18 g/em®

The anti leakag, zone (31) includes an arca ihat 1s of
sbout 20 to 50% of 1he sbsorbent core s total area and shapes
the whole outhne of it, bas a depmiy lowor than the
dmtrbutxn-siorsg. wne o that it crestes a chunge In the
capillary s making them byg.or so thet the Quw stops or
becomes difficull from the dstributinn-stomga zone to tho
anti leakago mne and therefore prevent the hquid from
gomg out of the sharbent core e denmty of this zone 18
of about 0.04 10 0 1 g/em® and proferubly of sbout 0.065 to
0.075 gfem?®

Accordmg 1o the technscal principles exposed, hiquid wail
fall in the reception zonc and immedutcly bo absoded and
distributed 10 all dircctons (X, Y Z) 10 tie dstribution
storage »one, which may be seon clearly m FIG 5 The
deasity diffarence between both zones will hulp the bguid
flow 1o be fasi from the reccplmn zone to the dstrbution
sforape zone becsuse the fluxds mave easily fram capillacias
with hig radrus to the ones with smaller radum Having tho
dusiribution-slorg. zone a high density 1hu capillanty
forces will nse and 1he Liquxd will Bow rupidly in only one
plane towards every place 1 this zone  Being \his zone more
densc than the reception zone, besades preducing specd 1o
the flux flow it will retam or uc flmd, so that a Jow nium
of hquids 10 the surface 18 aasured

Ihe superabsorhom material (28) which can be clearly
obsecved 10 FIGS 3 and 4, « dstcibuted preforably bamn-
gencously slong thy whole core. In thes way it belps
supporimg the struciure of the core when 1he dhzper 1k wet
and keop the hahy dry at any moment

One may think 1hat accordng to the lnitle specific pravity
of the recephion zone 1t may be ennvement thet there are no
particles of supershsorbent matenal to avoid blockmg, but nt
5 1mponant that therc 13 m a mimmum amovm  because
whon the hqud falls these particlos will inflats avoiding that
the absorbenl mawrml Gbers {celluloss) compress andd make
an emply spacs 1n th xone On 1bo otber hand by miaing
the superabsorbent matenal particles spaces will he aade 5o
that if the user unnates agan on the same duper the
receplion 7one will coatimie developing its funchon This
will occur also n the dhstribution-storage xone and 1iead
of caumng blockung, the superabsorbent matenal will help

45

5%

&°

the hquid distribute botter It & also very important the
prescnce of superabsorbent matersal ia ths zone, becsuse 1t
will help absorption and liquid reienion The Gber/
superabsorbent matenal relatog vanes m a ratwo of about
60/40 10 95/5
The abworbent coro may bs made 10 many shapes and
sizxs In the figuros, a bourglass shape 13 shown but this may
vary scourding W the mmnufaciunoy mettxud
In FIG 3 the differences in thickness and denmty along
the wholo dmper and m the diffcrent zoncs may be scen
tearly The disinbulion-storage @one % the one with greater
density followed by the ani loakage zone and st last the
receplion Zoine
We clom
1 A dsposable diaper compnang:
a fluxd pervious topsheet
1 flud impervious backsheet and
an absorbent core placed butwaen the topsbeet and (e
backmbeet, that inchudes three zoues, cach consmtmp of
an ahsorbent matenal moxed with particles of superab-
sarhunt matemnal mchuding
a flud recepuon 20me positioned to recerve fhud dm-
thargud by & wearer
a pnmary siorage zone enarchng the flurd reception
zone 10 store tho fimd recerved by the flurd reception
zone, and
an sotrdeakage 7one encircling the pnmary siorzge
zooe and having s lower density than the primary
stonge zone o deler the flud from leavimg the

p 00

2 mn:lwmm-per of claum 1, wheran the flud
reception zope the prmary storsge zooe, srxd the anti
leakisyu 2une each bave differunt densitacs.

3 The dispanahble diaper of claim 1 wheren the ahsorhent
core has a front balf and & rear half and the flud reccption
zonw from about 5% to sboul 20% of Lbe surface
arca of the front hall

4. e duspomsble disper of cliim 1 wheren the flud
receplson e hax a long-neck flask shapo

5. The dusposable diaper of claim 1 wheran the fuid
recephivn 2une bas 3 density 1n a mnggs of about (1.015 g/on®
to about 0.09 gicm®

6 Ihe dinposable diaper of claim 1 wheran the flud
receplson 2o0ac has & dunsity in a range of about 0.05 /e
to about 0.07

7 The dispasahls duper of claim 1 wheren thw prumary
siorage 7one enhirely encircles the Awd reception zooc mn &
given cross-seclion

8 Ihe disposable dusper of claim 1 whercin the primary
storags 2one compnses aboul 45% to sbout 75% of the
surface arca of the ahsorbent enro.

9 Ihs disposable duper of claim 1 wherein the pnmary
storago zone has a densty i & range of sbout 0.1 g/em?® 10
shout 0.3 g/em®

10 The depossble diaper of claum 1 wherein the pnmary
siorage mne has & dermly m a angs of ahaut (. 14 giem?® 1o
about {118 g/em®

11 Ihe disposable diaper of claim 1 wheren the anti
leakage 7one eatirely encarcles ibe primary siorage zone in
& gIveD CTOsS-seclion

12 The dsposablo diaper of the clum 1 wheremn the
ant-leakags zome comprses about 30% to about 50% of the
surfocy arva of 1he atwoebenl core.

13 Thx dwposable duper of wlmm 1, wheran the ani
leakage zone bas 3 deastty (a a cange of abovt 0.04 g 1o
ahout (.10 g/em?

14. The dwpasable diaper of claim 1 wherein the anhi
leakage zone has a densily 1n a range of abaut 0.065 g/em?®
to sbomt 0.075 g/cm®

a
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15 The disposable diaper of claun | wheran the mtwwof 2 pnmary storage zone cnarcling (he finxd reception
shsorbont matenal to superahsnrhent matonal m the ahsor zope compnsing sbomt 50% to about 80% of the
bﬂfﬁ;‘:'“""ﬂdm:'mfmmw:' surface arca of a roar half of the alworhent core, and
mposble duper of clamm rein the super- baving s denmity m a range of shout 01 g/em® 10

;::om "‘l‘““:":h”ﬁe“';fmyr"m“: tbe ahsor- 5 about 03 giem® 10 atorc e flwid recervad by the
17 A duposshls chaper ring an anii leskage zooe encircling the prunary siorage

a flusd pervious mcomp 2008 and having a density 1o 4 range from about 0 04

a fud rous backeboet and 10 g/m® 0 sbout 01 giem® to dater the fluad from

Jeaving the pnmary sionge 2one
m;ﬁm‘ gf‘ml‘::ﬁ ;‘xz:e‘&n:i and “::f 18 The digposablc diaper of claim 17 whercin about 60%
8 to 90% of the supcrabsorbent matenal w lwated m the

absorbent matcral mixed with particles of
:Innorbmtu:uz:nl m:l:dmg.m part § sper pnmary sioruge 7one of the ahsorhent coee and the rest of the

a flud recephon e posiboned pnmanly 1 a front 1* suporatmorbeat materal ts muced homogencously through
balf uf the ghaorhent corw 10 recerve flud dwchorged  out Lhe absorbent core
by a wearer and bavang a densily m a tange of ahout
0.015 gim’ 1 shout 0.09 plem™ *« e
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57 ABSTRACY
An sbsorbent article wheresn the deposition region of

acqushon zone having a lower average density and a
lower average bass weight per unit ares than the stor-
age 2one. The acqumtion zone » poutionad toward the
front of aither the sheorbent member or the ahsorbent
article so that the acquishion zone may most effectuvely
end efficlently rapidly acquire ‘ducharged liquids. The
absorbent member also comprises a mixture of hydro-
philic fibrous matenal and duscrete particles of absor-
bent gelling maternal to enhance the absorbent capacity
of the absorbent member

T8 Claluts, 3 Drawing Shasts
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son iato the interior of the sbsorbent member Wettmg

HIGH DENEITY ABSORBENT MEMBERS of the intersor of the absorbent member, therefore, takes
HAVING LOWER DENSITY AND LOWER BASIS place via & very slow diffesion process. In practical
WEIGHT ACQUISITION terma, this mesns that of liquids by the ab-

5 sorbent member is much slower than the discharge of

FIELD OF THE INVENTION the Hqmd 1o be sbsorbed, and leakage from the absor-

“Tius mvention relates to sheorhent mambers havinga ~ bent article may take place well bafors the particles of
mixiure of hyd fibrons materis! aud discrets golling material in the atworbent member are
particies af en absarbent gelling material More partico- __ fully ssturated or before the liqud cea diffuse or wick
larly the invenrtian relstes to a relatively denmty 10 past the mto the rest of the absor-

verage begls welght
positioned in the area of typical liquid deposition to  of the absorbent member provided by & dengified absor-
maore quickly acqure and distribute lquids within the _ bent member containing particles of absorbent geliing
abeorbent mamber 13 materlsl

Thua, it would be ad to provide an absor-

BACKCGROUND OF THE INVENTION bent membor thut toore cuchly anuioce sad At ibues
Alscrbent axticles such as doposshla adult  fiquade within iself while ummumg gel bockng dor-
incontinent pads, ssurtery napking and the like are geo- __ ing the hqmd acquisition phase. Jt 1 therefore a primary

to , the shsorbent members mnst their sbeorbent gelling materials

quickly acqmre body liquids into the strocinre from the uee of

point of application and y dwtribute the SUMMARY OF THE INVENTION
wmmdwthMHM" ‘The present mvention provides an sbeorbent article

leakage dispers,
tion, the absarbent members should be capabis of retam- i or the Hke that hes an shsorbent member that »
lquds when placed onder losds. Prior art sttempts ~ drie aoquiring and contaunng espe-
:‘mmmﬂmndmmm for yne - e

clally effective and afficent mumer Snch an absorbent
el thm e o e of the ey % article comprives » liguid pervious topabeet, s Bquid
member, For emmple, Procter & it between the 1abeet sad the backabeet
Application EP-A-122,042, published Oct. 17,
1984 disclnaes sbeocbent whereln of The shenrbant member has & deposstion region which
abscrbent matenal (hydrogel) are dispersed {n 33 SCMPTNEs & stomge zone of & relstively high demity

A_ Gellert discioses 8 sbeorbent core wherein 40 20d temponarily bold discharged liguida. The abaorbent

mn sbeorbant acquisition overiays & lower fluid = memberalw & mixture of

bination of material and discress  tevial

particles of absorbent gelling In sccordance with one aspect of the presant inven-
geiling materisls are polymenc materinls 45 tion, the scquumtnon sone is posinoned toward the front

which are capable of absorbing large quantitics of bg-  Of the absorbent member 50 that the zooe

mwwm“mmdmm’ tion. The acquistion zone 15 also sized 20 that the top
abeorbed Houids under moderato pressures. These ab-  Furfacs area of the soquisition xone comprises loms than
sorption characterntcs of absorbent gelling materials 50 sbout 30% of the top surface ares of tha front section of
make them especially osefal for incorporation into ab-  the absorbent member

sorbent srtedes such as disposable dispers, aduit incontl- In accondance with snother aspect of the present
nent pads, seutary napkins aod the lke. However m  imvention, the ratio of the aversge denenty of the storage
spite of the extvemely high sheorption capacitiss of such 2088 to the svarage denmty of the scqmmtion zoue »
sbaorhent gellng materials, thew performance when 55 prefersbly about equsl to or grester the 1291 and

absorbent member In soms case, for the relatvely sbsorbent material Is
effoctivencss of absorbent members con! particies IllllulIvlt‘:ll.’llﬁlnm'l:ll mﬂﬂlﬂ:,“w
of abscrbent gelling matersal can be advenely affected e gel blocking bat also to help muintain an open
by a phenomienon callad gel blocking. The term gel €5 capillary structare withm the sbsorbent member to
hlocking s citustion that occnrs when a partl-  enbhence plegar traaport of hquds swsy from the sres
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and dmscrets particles of absorbent gelling material pref-
crubly have & mho of from
about £0:60 to about 98 2, more prefarahly about 50:50
m'ln::utsm
bexnt cores of the typs having an absorbent acqumition
core winch conssts ementially of hydroplube fibroos

member has » top surface ares winch 1 from sboot 0.23
to shont 1.0 timas the top surface srea of the absorbent
soquisiticn core. The absorbeat member 1 farther posi
tioned relative to the backsheet of the absorbent article
in winoh its
the abeorbent geliing material is found within the front
two-thicds portion of the absorbent article. The aoquisl-
tion zone of the sbeorbent member 18 also pomboned
relative t the baciahest such that it is completely posl

thaned] withia the froat two-thirds portion of the absor- 20

bent article.

DETAILED DESCRIPTION OF THR
DRAWINGS

Whila the
particularly polat
matter regarded as forming
believed the inveotion will be betior undarstood from
the followmg description taken in conpunction with the
accompanying drawmgs m winch

FIG 1isa plan view of a dizper embodi-
ment of the presmt invenrnon wherein most of the top-
sheet has bean cul-away to more clearly show the on-

FIG 65 a penypective view of a doal-lxyer sbeotbemt 45

care baving a farther alternative embodiment of the
present invention,

FIG 7 s a sectional view of the dual-layer absorbent

zudm & takem along seotionpl ling 7—7 of FIG &

FIG 8 1u a plan view of a still forther alternative

which sbeorb snd contam body exndates and more

specufically refers to artioles which are placed against or &3

In praximity to the body of tha wearer to absorb and

mvenbon also relates 1o dual-layer absor- 5

such that ot lesst about 759 of 19

concludes with claims winch 25

20 which contacts the wesrer facing the viewer
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isolate the wearer's slon from Baquwds m the shearbent
member 42,

leagth

1 3, such a3 Hercules type

by Harcules, Inc. of Wilmington, Del. As vsed hereln,

the term “staple leagth fibers™ refers 1o those fbers

having a Jength of st least sbout 13 9 mm (0.62 mches).
There are & ummber of

which may be usad (0 manufacture the topshest 38 For 10

topebest
38 has a welght from sbout 18 to about 23 grams per 13

scquare meter, & mummom dry tensile strangth of at least
about 400 grams per centrmeter in the machms direc-
tion and a wet tenglle strength of at lesst about 53 grams
per centimeter m the cross machine divection.

The backsheet 40 is tnpervions to liquids and Is peef- 20
although

ersbly manofactured from a thin plastic film,

leme Slm
0.012 mm (0.5 mil) to sbout 0.051 centimeters (2.0 ouls),

“Method Contimmoml
Discrete, Stretched Elsstic Starends to Predeterrmned
Isalsted Portons of Absorbent Products”
which swed to K. B. on Mar 28, 1978 and which
patent » moorporated herein by reference.

The elesix: members 44 are secured to the diaper 20 in
sn slastically contractible condition so that In & nor-

altbough other flgxible, Haqmd mpervioms materals may
be msed. As used herein, the term “fexible™ roftrs to 30
materials winch sre compiisnt end which will readily
;Immhp-ddlpldmdum

A salteble polyethylene film Is manufactured by
Monwnto Chemcal Corporation and merksted in the 35
trade as Film No. 8020. The backsheet 40 is preferably
embomsed and/or matie finished to provide a more
clothiiks sppesrance. Further, the baokgheet 40 may
m&mh-ﬂp&mmﬁwmﬂ
whils preventing exndates passing through 40
the backsheet 40,

The sixe of the baciaheet 40 i dicteted by the slre of
the absarbent member 42 and the exact dizper design
selected. In & preferred embodiment, the backeheet 40
has a modified hourgisss-shape extending beyond the 49
absorbent member 42 a minimmm distance of at least
about 1 3 centimeters to about 2.5 centimeters (shout 0.5
to sbout 1.0 1nch) arcund the entire diaper permpyhery 28,

The topshest 38 and ths backsheet 40 sre awsoczaiod

term “smociatad” encompasses confignrations whereby
the topsheet 28 ks directly jolned to the backsheet #0 by
affixing the topsheet 383 directly to the backshent 40, and

the 3 n mdirectly members 44 may be rectanguier or curvilinesr Sull
Jolned to the backaheet 40 by affinng the topsheet 38 1o 35 further the elasto members 44 may be affized io the
intevsedinie mambers which in tarn are affixed to the  disper in sany of several ways which are inown m the
backsheet 40. In & embodiment, the topshest  art. For exumple, the elastic members 44 may be ulim-
88 and the backshert 40 sre affized directly to esch  sonically bonded, hest and pressure sealed into the dis-
other m the 28 by attachment mesns  per 20 usng a vanety of booding patterns or the elaste

contmmous Inyer of adhesive, & layer of adhe-  topsheet 38 and the backshest 48 to fisrm the dlaper 20.
slve, or an mray of scparuts bmex or spots of adhesive  The absorbent member 42 is gererally compressible,
may be nend to affix the topsheet 38 to the backshest 40. 1o the wesver's akin, and

Tape tab fateners 46 srw typically appliad to the back 65 oupuble of and bquids and certein
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‘Thus, the absorbent member 43 may actually comprne
lammates or combmations of several sheets or webs of
the requusite types of materials as heresnafter described.
Thus a5 nsed herem, the term “member™ mcludes the

8
smovnts of discrete parhiciey of shsorbent gelling mate-

Varlous types of hydrophllic fibrous matenal can be
used In the absorbent member 42. Any type of hydro-

term “members” or “layers’ or “layered.”

FIG 4 n a perspective view of a preferrad embodsi-
ment of the absorbent member 42 of the present inven-
tion. The sbeorbent member 43 13 shown m FIG 4 to
compnse & back section 48 and a front section 50. The
front section 30 ls shown to hsve sn end regon 52 and 10 amples of suitable hydrophilic fibrous matensls melude
a deposition region 54. The region 34 com-
prises an acqumbion zone 36 (shown by the dotted lines)
and a storage zone 38. Further the front section 50 s
trunsvexsely divided into three regions comprising two _ lar wood palp fibers which are also referred to as airfelt,
transversely spaced esr reglons 60 and 62 respectively, 15 gre
and a central regaon 64. The absorbent member 42 addi-
tonally has & tangverse centerline which Is designated
G6and a centerline which 1 dengnated &3,

‘The absorbent member 41 hey & back secthion 48 e &
tmmllthnhmhmmﬂnhh&mm hydrophilicity (and wetting) in torms of contact sngles
43. The back section 48 and the front section 30 of the  snd the surface tenslon of the Hqmids
sbsorbent member 43 extend respectively from theend  vov)
edges 70 of the absorbent member 42 toward the trans-
meuuﬂuﬁh&utpmﬂuﬂmﬂh'lu Watabillty, and Adhesion cdited by Robert F Gould and
distsnce from sbout ane half to sbout three-fourths,
preferably sbout two-thurds, of the lmgth of the absor-
bent member 42, The front section 3 »
greater than one half of the total length of the absorbent
mbﬂﬂnthnitwdlmpandthemdn aoross the surface: both condhons normally coexist.
typical imuid deposition of an absorbent member 42
when it s placed in a diaper or other absorbent sxrtiole.

‘The front portion 58 hes an end region 52 and a depo-
sition region $4. The end region 52 comprises that por-
tion of the front scection 50 extending from the respec- 54 compbunds capable of steorbing liquids and retaining
tive end edge 70 of the sbsorbent member 42 toward the pressu
transverse centerline 66 a dutance from shout 29% to
about 1096, preferably about 59 of the length of the
ahsorbent member 41. The depontion regaon 34 com y
prises that portwon of the front porbon 50 that is contig- 5 lent, 1oma, van der Waals, or hydrogen
uous with and postroned between the end region 52 and
the back secton 48 snd

The front portion 50 fixcther has two tranaversely
spaced ear regicns 60 and 63 respectivaly and a central 44
regaon 64 dusposed Intermechate sald car regrons 60 and
61 The ear rogioms 60 and 62 comprise thoss portions
which generally extend from the longitndinal edges 30
mﬁmn&:& o thir . preferred polymars

ome-tenth to about cne-third of tha sp ence. Particularly for oz in the
width of the sbeorben: member 42. Thus, the ear re-

sbsorbent member are hydrolized, scrylomtrile grafted
§ons 6 and 62 arv those portions that engags the mde  starch, sorylic scud grafted starch, polyacrylates snd
mergival portions of the wesrer’s walst and torso,  isobutylens malec anhydrxde copolymers, or mixtures
whereas the central regpon 64 engages the medial por-  thereaf

tion of the wearer’s waist snd torso. The central regron 35
&:dﬂnﬂlﬁemmd‘wwu
The sbsorbent member 42 may be manufactured in a
sl-.-ymolz:.m)nd&' wﬂnvu-iayuf all

et . @ Pat. No. 785,850, which patents ncorporated
materials. The total absorbent capacity of tha absorbent =
member 41 shoold, however, be compatible with the
demgn liquid loachng for the intended use of the absor-
poosd d;mmﬂeﬂmﬂvﬂd shape,
capacity mey to & 8.§-, spiral or semi-sparal, cubic, rod-like, he-
accommxiate wearerns mnging from mfants through o B e
adults. The absorbent member 42 preferably comprises
a mixture of hydropkille flbrows material and particalar
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particies of absorbent gelling material may slso be used  spaces between fibera. Thus, ngh gel strength absor-
m tha absorbemt member 42. bent gelling matermls may actoally serve o mamimn
Although the sbsorbent geling materialcostemmg  separanon of the mdividoal fihers of the hydrophilc
sbeorbent membor » expected to perform well with  fbrous material. Such fiber scparnhion buproves both
purticles having u sz virying over a wide mnge, other 3 the wicking and the absorbent capacity of such sbsor-
considerahons may precinde the use of very mmall or mmwmmmmmm

very large particles. For reagoms of indnstral hygaens,  hand, merely mto the void spaces between the
averago particls sixes pmaller than aboot 30 microns are  fibers opon fluid absorpdon and can thereby actually
lam desirshie. Partcles baviog a smallest dimenmon  redoce the scquisition rate and the absorbent. capecity
Iarger then ahout 2 millimeters may also cause & feeling 10 of the sbsorbent members and sbsorbent srticles into
of gnittinew in the sbsorbent member, winch w undegr-  winch they are lacorparated.

able from 3 consumer sesthetics standpoint. Forther- Gl

more, the rate of fluld absorphiom ia affected by prticla fied by mears
sire. Larger pavticles have very moch reduced mates of  sample of the swollen particles. Shear modulus is deter-

Preferred for use henein are particies baving 15 mined using & sivess rheometer which compraes a cir-
an avorege sixe of from sbout 50 microms to sbout 1 cular lower partcle
milimster *Particle sirxs” ss veed hevein means the  plo s placed. A truncated conical opper element having
wd;hﬂ_' average of the smallest dimension of the mdi-  the
vud

periicles.
Althongh most sbsorbent gelling materiajs will per- 20 plats. This upper element is lowered into the mam of
form well in the shaorbent member 42 of the present  swullen particle material on the chroular lower plate and

absarbent material to deform or spread under 30 in synthete nrine, Synthetic Unne s typacally 15.0 parts
siress ance the shsarb hqmds. Fors giventype  of 1% Trhoa X 100, §0.0 parts of NaCl, 18 parts of
of absocbent gelhng nuaterial, gel sirength will goparally  CaCla, 2H20, and 3.6 parts of 6H30, diluted to

rials mio absorbent members and absor- 40 This mass » wually formed from an agglomevution of
bent articies) covrelates directly with the shenr modulos ~ swollen whach have uxewollen particle dimen-
of the abscxbent geiling Accordingly, sions lees than 710 mperons. Spherical shoukl

luumwdlumheiaa)ﬁngonf stres :::' Valoe
spplied to a given sample venus nesulting strain 50 Rbeonneser Bwugemo Visoo-slestio Amatyzer
mwmmmmu&?’m o g Frye—m ety
sampls tested in this manner is swollan to its gel volome  cong Ratim u:
with symhetic urine. Using a procednre described in = (Bege o varim)
greater detml heremafter the strem/stradn ratio is deter- ~ Cooo Asgle® 43,6 millivedice
mmed The shesr auodulus of the resulting sumple in 33 SrEwos Sroyeency Ly
dynes/cm? is then subsequently calculated from this  Sempis Temperstors 74 C
ratio, :‘:“m guliing l‘“;'::"’m have been Aatie e owice of e e e s s of G L O3
ﬂzllhmmdd-hulﬂmmdy-
'cm? More preferably, the sbsorbent galling materi- €0  Under thege conditions, an osclllatory

als have s shear modnlus withm the rangs of ahout 2300 Ilpﬂﬂﬂﬂmmlmtmmuﬂﬂm
to shout 92,000 dynes/cm? sand most prefanbly of from  particies. This resulis m an oscillatory responss (stram)
about 5,000 to about 33,000 dynes/cmd. of the sampls which is reflected by the magnitnda of the

Without wishing to be bound by any particular the- which the conical clement rotates in



4,834,735

11

Far the particolar cone/plate geometry employed in
thm testing, the rato of stress (g-cm) to strain (millicad]
ans) i converted (o shear modulus (dynes/cm?) wsing
the following formula.

A T sy e L

wherein the cone angle and strain are expressed in units 10

of mulhradans, the plate racius 1n umts of cm and torque
in units of g-cm. For absorbent golling materaly, the
angle u close to xero and 8o the cosine of the
which converts g-cm 1o dyne-cm. Thus

end regson 32, In addstion, the acqensition Yone 56 need
mm::um“mm.l:lnnﬂm While an
materia] roay Mmyhnpdly ecyuirmg

Hquids, such an embocdunent i not preferred. When 30

mndnmwﬂqmﬂmm
acquizbon xone

wdlﬂvm thun:lmnh
m open camllary straocture

is taken us wmty The factor 981 is that .

It hes been found that a relative capillanty difference
between the acquintion zone 36 and the storage zone 38
is of mportance in the overall efficiency and effechve-
ne of the absorbent member 43. While hqund capillar-
ity cam be defined in several ways (e.g. pore size, den-
aity, basis weight, eto.), the dennty and bams weight of
the structure are the parameters to define
liquid capillarity in the sbsorbent member 42 of the
present invention. Thos, the acqumition zone 56 must
have both a relatively lower sverage density and Jower
average busls weaght per unit area than the storsge zone
48 to establigsh the preferred capillary force gradent
betwesn them, Thus, the ratio of the sverage density of
the storage xone 58 to the average denuty of the scqu-

Hequid
acquistion rate mto the sbsorbent member 42 and a
relatively bigh liquid planar wicking rate throughouat
tha absorbent member 42. When an absorbent member
42 having a mixture of hydrophlie fibrous matenal and
particles of absorbent geiling material ls denmfied to the

analy- 35 pyohor capillary force dne to the smaller pore size of the

denmified Gbers. Densifying the absorbent member 42
farther respite in » redootion m the bulk of the mructure
(which i3 deprable from & consumer sandpomt for
sesthetic ressoms)).

However, the densification of the absorbent member
43 also resulis in » redoction in the rate of liguid acquin-
bon mio the sbsorbent member 43 in the direction nor-

mal to planar wickmg (ie the z-dmecton). It is bellevad
concentrations

deposited on the acquesd-
boa zone 56 tend to be acqured quickly into the struo-




bent member 42 having an acqmarhon zone 3§ havings on and digsected diapers.

lower average density snd lower average bagis weight  The caliper Is measured astandard guage with the

per unit arca than the storage zons 58 improves leskage  sampie under & “geatie” load of 10 g/cm? The bals
contamment by more quickly acqurmg and dutributing 1s messured by a cartam aixe

mto and the absorbent member 42 10 and the sampie on a standard scale, the weight

In addtion, it is believed that the scquisition zone 56  and area of the determining the basis welght (It

provides sn additiona] mechpmpn whereby an absor-  thould be noted that the density and basks weight vaiues
bent member 42 that has alrescdy been wetted may con-  Include the weight of the particles of absorbent gelling

gelling 15 Whils the storage zome 58 may take on s number of
material is that they expand when wetted. Thus when  mzes and shapes, it iy preferred that the storage rone 58

H
|
i
!
E
i
]
%
i
:

o be deawn Into the well becamse it B meffect s 86 (Le it & m Bquid communecation with st lesst a por-
20 density acquisition ares. This is especially helpful tion of the lateral ares of the acquisition zone 36), in
In the case of dispens for overnight use wherem the 30 prefierred embodiments of the present mvention, the
wearer aloeps on the stomach becanse gravity addition. storage zone 58 laterally surroundas the acquisition zons
ally tends to pull the later dwoharged liquids mto the 56 30 = to take full advantage of the capillarity differ-
well wherenpon they distribute into the acijumstiyn  ence between them,
zone 36 and are wicked mio the storage zoue 38, Thus, The zone 56 has a relatively lower capil-
the acquisition zone 86 provides an additional advan- 35 larity and thus prefarahly a lower averags density and a
tage for wetted absorbent members. lower average basl per unit area than the stor-

The storage zone B8 §s thus the relstively age one 58. The ecquisition zone 58 serves to queckly

(high demalty and hugh basls weight) portion af st collect and temporarily hold discharged Hquids. Since

least the deposition region 54. The pnmary footions of  such bgolds are m gmhes, ths

transferred 10 the storsge zone 58 vis the caplliary forco  contact to other parts of the absorbent member 43 The
gradients estabhshed between the acquisition zome 536  acquisition xone 36 prefierably hes & demsity of from
and the storage xone 38, and (o retamsuch iqmds under  about 0.03 to sbout 0.24 g/cm® more preferably from
the pressures encountered as a result of the wearer’s 45 shout (.05 to about 0.13 g/cm3 for sn absorbent member

the storage zome 58 comsisin 42 contsining about 159 by weight of particles of ab-
ementally of tha strucipre disclosed In Exvopean Patent  sorbent golling materisl The bashh weaght of such an
Application EP-A-112,042 or the Jower finid storage wqﬁhmﬁwggﬁlﬂympﬁmm
layer disalosed in United Stutes patent apphostion Ser 0.015 to sbout 0.1 g/cmn? and more prefersbly from
No. 734,416, both of which are incorporated herem by 50 sbout Q018 o shout 006 g/cm? For an absorbent

may also be wed. of absorbent the density will typscally

The siorage zone 53 hes a high range from sbout 0.05 to about (.41 g/cm® with a basis
demity and a bigh basis welght in relation to the welght of from sbout 0025 to about 0.17 g/cm? The
tion zane 36. The dennity and basis weight values of the 35 demsity of the scqummtin zoms B6 ks calculated from it

i
E
E
%
E
i
%
|
i
E
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denarty and bama welght The transfer of hquuls  completely pomtioned within the front section 30 of the
through the topsheet 38 has been found to be damenmhed  shsorbent member 42. More prefersbly the scquisition
in sn absorbent member 41 having e acquisiion zone  yone 56 » pomtioned relative to the sbsorbent member
86 of zero denslty and baus weight doe to the lack of 42 such that the top surface area of the acquisition zone

st least 30% of the top surfuce area of tha
wet feeling for the wearer Thus, 1t 18 preferred that the  zone 56 s positioned in the frons half of the front section

acquiition zone 56 have some minimom density sad  (spprommataly the front § of the overall absorbent
busls weight. 10 mamber 47) of the sbsorbent member 42.

‘Whils the density and besls welght of the acquisition The forward poutenmg of the acquinhon zons 36
zoos 56 may vary throughout its ares and tinckness, gy alternatively be defined by specifymg the percent-
such xu cobodiment s also not preferred. Tho acquisl-  yge of the top surface ares of the scqustion zone 56
tion zone 56 preferably has a sobetantially ualform den-  thet 3 found forwand of particniar polnts along the
mty and wniform besis weight throughout its area aad 13 engeh of the diaper 20 or other absorbent article. Thus,
thickness. This unlform denmty snd bess weight pro- the acquisition zoae 36 is preferably pontioned on the
vides a uniform capifiary force gradwent acrom the mier-  ghyorbent member 42 relative to the haciaheet 40 such
face batwesn the acxuintion zone 56 and the storage that at least & porton of the top surface ares of the
zoma 58 that provides even qud trensfer scqmanton rone 56 i m the crotch region 26 of the

The shape, mze and positioning of the acquisition 20 yoper 20, More peeferahly, the scquintion zone 56 =
zoveo 36 &s of imporiance n determimng the effective- such that its top surface ares is completely
ness of the resilting absarbent member 42 n rapudly  ogping in the front two-thirds portion of the disper
acquiring discharged liquids. In accordance with the 20, most prefershly in the front haif portion of the cha-
present invemtion, the scquisiton zone 56 should be per 20; the top surface ares also most prefiersbly being

n “mtwhlllqdd” dmdﬁn inlel “m'h'“ diaper 20. (As noted herein, of the dmper 20

the top surface aren of the unfolded dizper 20 or absor-

bent member 42 so that the acqumnbon zone 36 i winch defines the length of the diaper 20).
Mnhndmﬂﬂqﬂd%up‘:‘l For purposes of determining the posinonmg of such
54. Thus, the acquintion rone 56§y *OTumion zone 36, the length of the sbeorbent member

be capabla acqunng liquids dimension of the elongated structare. Thw
:ﬂ::um;m soch "”mmmummm

The forward positionmg of the sequmton 10 the structure as it 1 epplied to the wearer When
zoue 56 can be dafined by the percentage of worn, the opposing ends of the bacikaheet are fastened

tha top surfuce area of the acqumtion zone B6 which ks together so that the ends firm a cocle sroond the wear-
found forward of particular paints along the length of 40 er's wakst. The normat length of the sbsorbent member
the sbsorbent member 42 While the positonmg of the 42 or diaper 20 will thus be the length of the me run-

area

defimtion i equal to a volumetrio definition in a pre-  Inc. The acqmamon
ferred smbodiment. Thng, the positioming of the acqum-  sverage demsity and lower average basls weight then
ton zome 36 will be referenced throughout the specafi the surrounding storage zome 58, will

cation m related to its top muface area. (Le. The per- 35 brghter due to the fact that more light will be transmit-
centage of the top surface ares of the acquisition sone Mwhhqudﬁnml&'ﬂnqﬁﬂm

positionzd m s given ares) zone 36 can then onto peper having grids 1o

Thos, in sccordance with the present invention, at  measure tha top surface area of the acquisition zone 56.
Iensit & portion of the acquistion zone 36 most be placed The slterpative method tho den-
m the deposition region 34, even though the remaining 60 sity profile of the absorbent member 42 to determine the
portion may be pomtioned in the absorbent  top surface area of the scquisition zone 36 The absor-
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The scqumition zons §6 can be of xoy dosired shape
conmtent with the sheorbency requivements of the
absocbent member 42 or disper 20 inclodmg, for exam-
pls, circular, rectangular trapexoldal,
shaped or oval. Preferred shapes of the acqumtion zone
56 are those that incremse the penimeter of the interface
between the acuition zooe 56 and the storge 2one 58
80 that the relstive capullacity difference between the
zones 5 fully utiled. In & prefermed embodiment, the

absocbency
lovel n the front section 50 of the absorbent member 42,
the top nxface arem or volume of ths storage zone 58
must comprisa some mimmal smonnt of the top nrface

portion
front section 50 of the ategrbent member 43 preferably

-thaped cros-sectional
shown in FIGS. 2 and 3, the acquisition xone 56 prefers- 43
cross-sectional

bly has a rectangular

vl;:ludmt:quﬂhmui‘
addition, the acquisiton rone 38 need not comprme

the eatire thicknsm of the sbaorbent member 43, but

ares 50 as-0 pro-

mmy axtend through anly a fraction of its total thick- 30

ness. The scquisition rone 56 may also have a different
thickness than the sarrounding storage zoma 58 How-
over, in a preferred smbodiment a3 shown m FIGS. 2
sad 3, the scquuifion zone 86 preferably extends

through the antire thickness of the abeorbent member 42 35

and hes a thicknem equal to the thickness of the sur-
rounding storage zone 58 in the deposition

18
th-&uﬂnhnmlﬁhhundhﬂnmnﬂouﬂl
and

Such an abeorbent member 41 ia preferably made by
sxiaying 2 tinckness profiled absorbent member-
preform and thon calendering the absorbent member 42

member 42 imbally has aress of hgher
which define the storage zone 38 and of lower basis
welght which define the scquimtion zone 56, The absor-
bent member 41 s then calendered prefershly to at least
a maiform thickness In the deposmtion region. Thus, o
lower averags denalty sud a lower aversge bams weght
per unit area scqumtion zone 56 15 created relabve to

zone BS posinoned m the 25 mmmwmnmmwﬁ:‘-

me, disposable dwpers or other sbsorbent artrcles have
ing such absorbent members 42 baving a ralatively
fower avernge density and lower averagn besis weight

zona 8§, tendds to more quickly acquire Hg-

FIG 8 shows s alternatrve embodment of an absor-
bent membex 342 of the present Invention. As shown m
FIG 5, the front section 550 of the absorbent member
542 has a thicknem, T1, greater than ths thickness, T2,
of the beck section 548. The acqmaition zone 56 ia pref-
erably of the same thickness, T1, ss the storage zone 53
::;t section 350 of the abhsarbent

memmber 42 wharem the front seotion 852 has high
shsorbent capactty ss well a3 rapad soquimtion charac-

FIGS, 6 and 7 ahow s forther alteraative embodiment
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ally onto the absorbent member 641, the absorbent ac-
quyition core 674 can be substantially free of aheorbent
geiling materml Alternatively the sbsorbent
twon core §74 can contam amounis of abaor-
bent gelhng matersl Thos, the alworbent aoquisition
core 674, for example, con contain uy to about 50%, or

20
mhon core §74. Most the top surface ares of
the absorbent member 642 will be only from about 0.23
to sbout 0.75, and most prefernbly from about 0.3 to
abont 0.5, thnes that of the absorbent acquisition core
4.
The abeorbent member 642 is ina

hqudy from the shsorbent acquisition core

Tha forward postioning of the absorbent member 642
can be defined by specifylng the percent of total absor-
bent gelling material which is found forward of parten-
lar poants along the length of the dmper or other absor-
bent articls. Thoy, m accordance with the present in-

o

preferably up to sbout 25% or 409%, by 1te weight of 20 vention, the absorbent member 643 Is positioned rela-
particles of absorbent gelliog material In the most pre-  tive to the backsheet and/or the absorbent acquiztion
ferved embodiments, the shsorbent acquisition core core such that (1) at least abomt 759 of the total absor-
contxins up to about 8% by rts weight of particles of  bent gelling material m the shsorbent member 642 is
sbeorbent gelling materal. In some hstances, the pres- found within ths front two-thards portion
ence of particles of abscrbent gellmg material in the 25 or other absorbent article, and (2) at least about 339% of
abeorbent acquubion core 674 can actally serve to the twtal sbsorbent gelling matenal m the absorbent "
maintan 1ts density within the opumum range to pro-  member 642 » found withm the front half portion of the
mote fluid distribution. The specific type of sheorbent  duper or other absorbent article. More preferably the
gelling matarial optionslly used in the absorbent scqu-  absorbent member 642 is positioned relative to the back-
ston core §74 does not have to be the same as the type 30 abhest 38 and/or the absorbent acquisition cove 674 such
employed m the absorbent member 6432, that at lesst about 90% of the total absorbent geiling
materigl jn the absorbent member 642 5 found m the
front two-thirds and at least about 609% of the
total absorbent gelimg matenal is found in the front half
pornon of the diaper or other absorbent article. (As

be of any desired shape, for example, rectenguler, of the diaper or other absorbent article can be defined
cblong, asymmetrio or hourgism-shaped The ahape of by reference to the top surface aren of the ofolded
the sbsorbent caore 674 will frequently disper 20 or abscrbent article found in front of a given

6, the absorbent acquisibon core 674 will bo hourglams- In the nsual Instance when the sbsorbent scqunnton
shaped and will be of & substantially care §74 generally defines the shape of the diaper or
within the range of from about 0.07 to aboot 030  other absarbent article, the normal length of the back-
g/cm® Preferably the core will have a basis welght 43 sheet 38 will be approached by the longest longitudinal

74 and can, in fact, have a top nxface area which =
substantially amaller then the top surface area of the 6 The shecrbent member 642 of the dual layer absor-
sbeorbent acquution core 674. Genarally the shsor-  bent core can be of any desired shape consistent with
bent mamber 674 will bave & top surfaco ares from  comfortable fit meluding, for example, ciroular, rectan-
about 0.25 to about 1 0 tlmey that of the ahsorbent acqm- gular trapexowdal, oblong, hourglass-shaped, dog-bone-




preferably

regiom 864. Further, the demity and bhasls welght valuey
of the esr regions 360 and 862 and the back section 843
are different from the storage xone 858 positioned m the
central region 864 by virtue of the method by which the
absorbent member 842 b formed.

The esr regaons 860 and 562 and the back section 848
prefersbly formad with a Iesxer basls welght than
:l"ﬂncenmlndmlﬂnuw
such

Hhl
il
i
i

i

;
|
i
|

roctangular portion 886. The tangular
8584 b especnlly effechve m absorbmg Ixpnds dls-
charged by a male wearer, while the stem 86

ing to the type of wearer contemplated, such as only a
trizngular
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advanrage by substituning at lesst about 30% and pref §. The absorbent member of clam 7 wheremn said
ershly sbout 80% to 10096, hardwood flnff fibers of  acqmuution zone s posthoned so that at least 30% of the
spproximately the same demsity ss lower demaity soft-  top surface area of sald acquisition zone is pontioned
wood fiufT fibers for the softwood fibers m the storage the front half of sad front

zone. Ths can be done because the hardwood fluffhas 3 9 The absorbent member of clam 5 wheren sad
a smalles pore size than the softwood fAuff materisl. As  acquintion zooe has a thickness spproximately equal to
resolt, a capllanty difference will still be obtained  the thuckness of suid storage zone.

withm the scope of the invention, even if the denmity of 10. The absorbent member of clum 9 wherein smd
each zone is the mme. Thus, for aample, an absorbent  back sechon hes 8 thickness approximately equal to the

member can be obtamed from uaing a predominately 10 thickness of snd depostion regron.

softwood pulp with a fine pore structnre to deflne the 11 The sbeorbent member of claim 10 whereln sald
acquisibcn zone and a predominately hardwood finff  end region hag a tlnckness spproxumately equal to the
pulp to define the storage zone. thicimess of sad

region.

‘While particular embodanents of the present inven- 12. The absorbent member of claim 11 wherewm sad
tion have been illustrated and described, & would be 15 acquisition zone extends through the entire thickness of
obvious to those slalled m the art that varions other  the absorbent member
changes snd modifications can be made without depart- 13. The absorbent member of olaim 12 wheresn the
ing from the spirit and scope of the invention. It there-  top soxface area of said acquisition rone u transverssly
foro intended to cover in the appended claims all such _ comtered withm sald deposthon reglon.
changes and modifications that are withm the scope of 2 14. The absorbent member of clatm 13 wherein the
this invention. top surface ares of asid acqumition zone has a generally

‘What i claimed Iy tnangniar ahape.

L An absorbent member having a back section and a 18. The sbsorbent member of clum 9 wheremn said
front section contiguons with said back sectioa, IIH” depositon regaon has a thickness grester than an about
front sechion havmg an end region and a deposition 15 tumes the thickness of smd back section.
region contiguons with smd end region and said back 16. The absorbent member of claim 9 wherein ssid
section so that smd depombion region Is positioned be-  depositon region hes & thickness greater than about 2.0
mdﬂmﬂmuﬂmﬂh&mﬂmﬁhm times the thickness of sxid back seotion.

bent member compraing: 30 17 The absorbeat member of clarm 16 wherem the

a mixture of hydrophilic fitwous material and discrete = top surface area of sud acquisition zone is transversely
particles of absorbent gelling ocntered within sad deposition regron.

a storage zons pomtioned In at leant depesiton 18. The absorbeat member of claun 17 wherem the

region of the absorbent member; and top surface area of said acquisition zone has an oval

an acquisition zone postioned in at least sud deposi- 44 shape.
tion regaon of the absorbent member sald scquist- 19. The absorbent member of clum 9 wherem sand
tion zon¢ having a denmty and basly weight perunit front section further has two transversely spaced oar
ares greater than zero, sald acquisition zone having ~ reglons and a central region disposed mtermediate saxd
a lower sverage density and a lower average besls ~ ear regons, mid acquistion 2one being positioned
weight per unit sres than smd storage zone, sud 4 withm sid central regron.
siorage zone ai lesst partiglly laterslly surround- 20. The absarbent member of claun 19 wherein said
mg tha perimeter of said acqmaiton zone 50 g3 10 ear reguons have a thackness substantially less than the
be in Hquid commumication with at lesst & polnon thickness of said central region of snd front portion.
o 21 The absorbemt member of claim 20 wherem suid
2 The absorbent membar of clarn 1 wherejn ssxd 45 ear regiome and said central regions are demarkad from
the

é
E

3. The sbsarbent member of claim 2 wheremn the top 23. The absorbent member of clasm 13 whereln the
surface area of saxd acquisition sone comprises less than ~ top surface area of asid scquisition zone has a fomel

within said deposition regron. reglon.

5. The absorbent member of claim 4 wharen the top 60 26. The shsorbent member of claim 25 wherein the
suxface xrea of sald ecquisition xone comprises less than  top srface ares of aald acquisition rone has & generslly
about 30% of the top sarface area of said front section. trlangular shepe.

€. The absorbent member of cisim 4 wherein the top 2T The sbsorbent member of claim 1 wharein the
wirface area of said scqumtion zone comprises less than ~ matio of the average denmty of sald storage xone to the
sbout 33% aof the top surface area of said front sechon. 65 average density of sald acquantion zone s about equal to

7 The absorbent member of clarm 4 wheren the top  or greater than 1.25 1
surface area of sald acquisition zane comprises less than 28, The absorbent member of claim 1 whermn the
sbout 20% of the top surface aren of snid front section. b of the everage denmty of saud storage rooe o the
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2 quusition ponm” in at least mid
average devsity of saxd acqubsition zone 1 about equal to zOo00 at
or grester than 2.1 reguon of asid absorbemt article, sakd scquishion

29. The sbsorbent member of olabn 38 wherem the zone having a denmry of from sbout 0.09 g/cm? to
density of ssid acquimtron sone I from about 0.05 to ahout 0.41 g/cm), sald acquistion zone having s
about 0.13 grama/cm? 5 lower average density sand a lower avernge bams

30. The sbeorbent member of claim 29 wherein aid welght per umt area than said storege zone, said
scquisition xons has & mbstantlally yniform density and acquisntion zome extending from the top surface of
uniform bazia the absoxbent mamber through at least s frachon of

J1. The shsorbent member of clamm 1 whereln only tha total tiucknem of the ahsorbent member the
smd depoaition region has discrete particies of abearbent 10 top surface area of said acquisiton zone
geliing materrsl loss than shout 33% of the top surface area of mud

32. The absorbemt member of claim 1 whereln said sheorbemt member salkd storage zona laterally sur-
mixture of hydrophilic fibrous matenal and discrete roundmyg the perimeter of sud acqusition zone 0

of abacrbent materzal has a s 10 be m hquid communication with the Iateral
ticuixte weight ratio of from sbout 40-60 to ahout 98:2. 15 aren of said acquntion zone.

33. The absorbent member of olaim 1 wherein smd 3. Tha absorbent article of clann 3 wherein said
mixtore of filrous material and dscrete  absorbent member hes a uniform tncimess and asud
particies of abanrbent gelling material has o acquintion zone extends through the entwre thickness of
ticulste weigit ratio of from sbout 50-50 to sbout 919 mid

34. The sbsorbent member of clabn 53 wherem sud 20  40. The sbeorbent article of clmm 39 additionally
partwles of sheorben meterwl have & gal  comprmug uisiion core pomtioned
strength moh that ssid particles have ashesr moduls of  between sid topahest and sald sheorbent member
at lasst sbout 2000 dynes/cm? 41. The ahwarbent article of claim 40 wherein said

of absorbent material are uniformally depersed  that of said sheorbertt core, sakd absorbent
with respect to each other throughout the sheorbent  member being posrioned relstive to said backsheet and
member said shsorhent core in & manner such that at
36. An alworbent article comprising- least 759 of the absorbent gelling matenal m said absor-
a ligmd pervious topsheet; 30 bent member s found within the fromt two-thirds por-
a imparvious teclaheet associated with ssid  tion of the absorbent article
sud 41 The sbeacbent arbcles of cisime 38, 40, or 41
an sbeorbant member scoording to cixims 1, 4, 4,9,  ‘wherein aax! zane » positioned relative to
12, 16, 14, or 24 poutoned topsheet  esid backsheet such that the top surface area of amd
and maid 33 acqubition zone B completely poshioned withan the

regron contignous with snd end region and amud back  such that the top surfisce area of said acquinbon rone
mn?ﬂdﬂmmbw&ﬂ compietely posihoned within the front one-half section

tween asid reglon and mid back section, the shear-  of the almorbent article.
bent member comprising- #4. The absorbent article of claim 43 wherein the top
& mixiure of hyédrophilic flbrons material and disgcrets  surfiace area of saud acquisition zone is compietely posi-
particles of absocbent gelling matanal, tioned within sxd crotch regoon.
4 sinrage xms pomhioned in at least sud depowtion 45 45. The absorbent article of clam 41 whereln mid
region of the absorbent member- and absorbent scquiition core has a cors scquisition zone

sn acquisition zone positioned in ot lesst aid depasi-  having a lower average density and & lower average
tion region of the sbeorbent member said scquin-  basis welght than the romainder of axid absorbent acqul-
tion rone having » larger average pore gixe of the  sition care.
fbers than sald storage zons, said storage zone a2 30 46, The sbeorbent srticle of clasim 43 whersin sud
least partially isterally surrovnding the permeter  0are soquusition zons of smd sbeorbent acqumtion core

mxd 47 The shaocbent article of clam 46 wharein sald
30 An absorbent acticle having a front wamthand 55 sbaowbent oore contmins particles of sbsor-
rogion, & back waistband and & crotch region  bent gelimg matevial in an amount up to sbout $09 by
disposed betwean mid front waisthand region and ssid =~ welght of said absorbent core.
back wentbenad reglon, sald absorbent article compns- 48. An absorbent core
an sbearbent member a mixtre of hydro-
& liuid perviows topsheet; @ phihc Sbrons material snd discrete particles of
nﬂqﬂhp:"fhuhmmmm absorbent gollmg matercial, & stomge zooe, and an
scquisihon zone havmg & lower average donmty
an shanrbent member positioned between said top- and 2 lower average batls weght per unit srea than
sheet and suad beciaheet, snld sbeorbent member sod storage zone, said scqmaition xone having a
compnaing & mixture of hydrophilic frous mate- 69 density of from shout 0.05 to shout 041 g/oem?,
dﬂnddhuupuﬂnhdlhrfnﬁ!_?z -Hmuﬂp-mnl?:hﬂywym
terial; a stornge zone positioned in of rounding the penmeter acqumhion Zono 30
crotch region of mid ahsorbent article: and an ac- a 10 be o Hquid commuonication with at least a
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portion of the Iateral ares of ssid acquisition zone;  ahsorbent member m & fiber-to-parhculate weight atio
and of from about 40:60 to sbout 98:2.

an absorbent acquisition core positoned adjacent and 39 Tha shsorbent member of clum 58 wheremn smd
absorbent member, said absorbent acquusition core  back section has lesa avarage basls wesght per umt area
comprising hydrophhe fibers that are substantially 5 than ssid storage zone positioned in smd depomtion
free of staorbent gelling meterial, said absorbent  reglon.
scquastion core havmng a core acquoton rone 0. The absorbent member of clalm 55 wherein tha
havmg a lower average dentity and & lower sver- top surface area of sald acquisition zone has a generully
age basls weight per umit arca then the remminderof  trimmpgular
said shsorbent acquishon core, saxd core acqmu 10 61 The absorbent member of clum 60 wherein the
tion xons being pomtioned with respect to smid  absorbent member has s asymmetric shape.
acquusition zone of said absorbent member so s to 61 Ths sheorbent member of clum §1 wherem the
provide an overall acqmmtion zome throughout the  top suxface ares of sad scquusition zome comprises lese
entire thickness of the absorbent core. than about 209 of the top surface ares of smd depom-
49. The absarbent core of clatm 48 wheresn saxd core 13 tion
acquintion zone has the same shape = sald aoquistion 6. The ahsorbent member of clamm 62 wheresn the
zone of said sheorbent member rabw of the average denuty of sud storage zone to the
50. The shsorbent core of claims 48 or 49 wherein average density of said acquisition zone is about equal to
saxd absorbent member and sald absorbent acquisition or greater than 151

core are & continnons web of filbrous material. 2 g4, The abworbent member of clamm 58 wheren the
51 The absarbent core of claim 50 whereln ssid over-  top surfice ares of sud scqmubon zone has an hour-
all acqusition zone is funnel-shaped. glass shapa

2. The absorbett core of clalm 30 whereln said over- 63, The ahsorbent member of clam 58 wherein said
all ascquution zons has a generally trisngular shape. 25 acquisition zone comprises plural scquuhon rones.

front section having an end regaon and a depomtion a hquid impervious backshest szsociated with smd
contigunons with said end region and said back topaheet; and
section so that ssid rqhnllpuﬂmdln-w an absorbent member sccordmg to claims 53, 34, 53,
tween axid end region and smd bhack section, the absor- 57 58, &), 61, 63, 64 or &5 positioned between sald
bent member topahest and said backsheet.
& mixture of bydrophilic fibrous material and discretn 67 An absorbent member having a back secthon and
particles of absorbent a front secton contiguous with saxd back section, said
& morge zone positicned in at least sald deposition 44 front sechon having an end region sad & deposition
regron of tha absorbent member end contignous with amd end regron and asxd back
an m @l deposition re-  section 0 that saud deposition region = positsoned be-
glon of the ahenrbent member, said tween mid end region and said back sectwn, the absor-
zone having a density of from about 0.03 to about  bent member
0.13 g/cm?; said acquisition sone having a lower 4 & ouxtureof fibrons material and discrete
sverage density and a lower average basls welght particies of absorbent gelling
pes unit area than sad siorage zone, said acquisi- 2 storage rone poshoned in at lenst mid deponton
tion zone extendding from the surfece of the region of the absorbent member
sbeorbent member through the entire thickmess of an acquisition zons m mid depoartion re.
the sbeorbent member, the top surface ares of said 45 glon of the absorbent member, sald
acqumtion zone beng complotely posstaoned o008 a denmty of from sbout 0.03 to about
within said depontion region and comprising lesa 0.4] g/cmd, mid soqumbon zone having & lower
than sbhout 359% of the top surfaco area of smd avernge density and a lower average basm weight
depomtion region, mid storage rone Isterally sur- per unit ares than said siorage zons, said sogqomt-
rounding the perimeter of sud acqumtion 2one 0 5 tion zone extending from the top surface of the
s to be m hquid comommication with the lateral absarbent member a fraction of the total
arca of saxd acquisition rone, thicknes of the absorbent member, the top surface
34. The absorbent member of claim 53 wherein the area of said aoquisition zone being completely poal-
absorbent member has & ymform thickness. thoned within said deposrthon region and compris-
83. The absorbent member of clamn 34 wherem the 35 ing lem than about 359 of the top surface area of
absorbent member comprises & substantlally umform mid deposition region, saxd storage zone laterally
muxture of hydrophilic fibvous material and dizorets sarrounding the perimeter of ssd acqmaihon zone
particles of sbeorbent gelimg material distributed 20 &8 0 be 1n hquad commumication with the lateral
throughout the shsarbent member area of saxd acquisition sooe.

ﬁmahub:.:mdeﬂmuwhﬂn-ﬂm ummmdmwm
ascquisition zons & rectangnlar cross-sectional ares. zsone md sid ] the same
§7 Tho abmarbent member of clum 36 wherem the mthnh-. oiinon

o of the average density of snd storage zone to the . The sbsorbent member of claim 68 whereln the
average density of sid scqmution sone wsboutequalto absorbent member has & umform thickness.

or greater tham 1.29-1 6 N. The sbacrbent member of clalm & wherein sid

58. The abworbent member of olaim 57 wherein ssid  back section does not comprise sald storage zona.

mxture of hydrophilic fibrous matena] and sald partl- 71 The sbsorbent member of claim 70 whereln caly
cles of shsorbent gefling material are duposed in the sald storage zone comprmes said mixture of ydrophtiic
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fibrous material and ducrete particles of absorbent gel-
Iing matenal.

T1. The absorbent member of claim 70 wherem only
sald storage zone and amd acqumtion Tone comprme
said mixtnre of hydrophilic fibrous miterial snd discrete 5
particles of absorbent gellmg material.

73. Tha absorbent member of clajm 72 wherein the
top surface ares of saxd scqumetion 2one b & geosrally

shape,
74. The abnorbent member of clalm 73 whereln the 10

topsheet;

an absorbent member according to clanma 67, &, 72,
73 or ‘74 positioned between sakd topahaet and and
backshest.

76. A dispomble disper comprumg.

a liquid pervicus topshest; 0
s Hgqued brpervious baciksheet ssancisted with aald

an absorbeat mamber according to claine 1, 48, 33 or
67 positioned between said topsheet and sxid back-

an absorbent core pontxned adjscent said
absorbent member, sald absorbent scquisition core
= mixture of hydrophiie flhrous mate-

compriing

rial and up to about 8% by weaght of znd absorbent 35
scquisition core of discrete particies of sbsorbent
grlimg material, & storage zone powwned m st
lexst a porhon of emd aleorbent acquigition core;
Mlmmnﬂﬁnmmhdﬂﬁ
sarbent acqumtion core, saud core acquumbion zone 40
having & demsity and basis weigii per unit ares
greater than zero, asid core acquisition xooe having

a lower averuge dannty and & lower average bush
wd'hpurmk_mﬂln-ﬂmmuu“

bent care comprinng a mixrare of hy-
fibrous matenal and up ta showt 8% by
weight of smd sbeorbent core of dis-

b less than sbout 33% of
tha top surfece area of saxl absorbent member saud
storage sane laterally the perumeter of
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The present inveation provides sn sbeorbent stroo-

ABSORBENT STRUCTURE HAVING GRADIENT  tore comprising an absorbent batt snhetuntrally rectsn-

DENSITIES gular in shape and having gradeent denssties whereby

the density of the batt increases from the center to the

D O T NN 8 e e ebent siruotarn s made by sir laymag

naw

The present invention relates to an sheorbent stroc- cellnloalc Sibers to form & bett and sublecting the batt to

ture comtaining loosely compected cellulosic fibers, compreagion in a contoured press, or by calendarmg st

which structure is particnlayly acitable for use in absor- different pressares. The pressure imcresses from the
bent products requinng & mubstantisl hiquid boldmg 1, oere) recion w0 the trensverse ends of the bett.

mmﬁ-mmﬁ- BRIEF DESCRIPTION OF THE DRAWINGS
m]m lﬂm Illll!ﬂ'"ﬂ absorbent structore
:::nndl:-bhvuhdngﬁnwhhhhm dio;:;,m view of an
permeablc, au sbeorbent bat: which hes s high Hquld o gy "3y o cross-sectzonal view of the sbsorboot
holding capacity end  backing sheet winch is molsture © 0 s 3 caben along fines 23
impervioms. Far xny bsorbent strocture to be mtisfio- ;G 3 5 4 tnp view fllnatrating s partiontar configy-
toey, it s highly demrable for the structare to () readlly 41,00 of enother embodiment of the present
ﬂmﬂyh;wﬂnﬂﬂéﬁz FIG 418 a top view lilngtrating stifl snother partiou-
e m‘“"’ mnmmﬁndnwdﬂwmﬁ
permit the Hquid to ponetrate the facing to reach the g1y '3 4 ¢ perapective view with certatn portions

lnaking end therefore mmt be moisture impermesble. o, or of the present
The present invention relates to an improvement i the
batt naedt for 3 FIG lhlwmdmmwda

batts of sobstantislly rectangular shape snd are taken along
mgmmmmmmhmw of FIG 6 hnes 77
the like, on a forsminous suppart. The batt may be lnd 3y DETAILED DESCRIPTION OF THE PRESENT

:::ﬁ dtmumhmmb INVENTION
luying fibera. Theso batts are incorporated The “wiclang” of is the transporting of lgquid
by varioms techmques mio products sech as duposable ane mmw in sn shenrbent structure.
dupem, ssnitary napking, incontment pads snd the like, Wicking has heretofore been
Vanoms developod or suggested 33 mg elther one surface of an absarbent batt or by emboss-
for the sheorbent charactenstics of the ab-  jng lines in & prescribed pattern in a selectad sres to
sorbent batts and to tmprove the hquid tansportng  orestn o smaller capillary struoture resulting in an n-
characterhics. For - cresged One method of m
stance, U.S. Pat. No. 3,017,304 to Burgeni teaches form-  greq i disclosed in U S. Pat. No. 3,017,304 wherein o
mg a densified skin on one surface of the skin is formed on one surface of an sheor-
absorbent butt. The skin assists m thehqud  bent batt. Another method of 2 solecied ares
and lends miegrity to the batt. In mother mstance, US.  of fibers s found in US. Pat. No. 3,538,523 whereln
Pat. No. 3,938,522 to Repke densllying por-  dengified are

batt have been densified, liquid holding capacity  more liuid m s given period of time, the densified ares
has been reduced and those densified poartions sre righd  does not hold se moch liquid, resuliing tn s reduotion of
and have & tendency to break when the batt is flexsd. A5 the Nquid holdmg capacity of the absorbest stroctare

mmﬁ-mmﬁmmmhnmmmwmmu
mtisfactory, it I not only necessary for the structure 1o intagrity La., stability of the absorbent strocture while
hold lquid, but also to readily accept liquid end trans-  retaining fiexibility without & lom of Hqwd bolding
port k The Hguid holding capacity of the sbeorbent  capacaty
struciure reiztes to the pore size of the fibrous bed. If The stworbent structure of the present mvention & a
the pore size (Lc., the spaces surroundmg the fibers) 5 35 firons batt formed of Joosely compacted oellnlosio
hrp,thmthumwﬂlhw.ld:e:ﬂwbhhh ﬁba'whﬁmmmﬂyhddhpt}.bym:ﬁ::
Bgurd holding capacity but generally oot accept  bomds requiring no added adbesive. In onder
and trampoct liqud readily On the other hand, if the  sbsorbent structore to perfiorm, the batt should be sob-
pore size is smller, the structure resdily accepts and ~ stantially wettable, should transport Hquid from one
wicks liquid but may have a lower liquid holding capac- 6 area to another and should have a kigh liquid holding
capacity It has been discovercd that by providing an
absorbent bait of substentially rectangunlsr shape,

§
:
by

SUMMARY OF THE PRESENT INVENTION longer than

It hms been ducovered that a flexible absorbent bett mmmmmumd
cxn be made from Ioosely compacted, celiniosic fibers 65 the batt incresses from the center to the transverse ends,
ﬂ- l;-i:plﬁllﬂlg h;“ﬂ:llldhddh' - u'ltl-ﬁllﬂlu'nh:mw&ltndlum

w a .
o Hepnd capac- . by .

i
i
]



4,449,979

3
cellulome batt having longitudinal mdes longar than the
transvere ends and compressing the batt in a contoured

In FIG 1 an sbsorbent batt 10 s provided The den-
sity of the batt 10 incresses from the center aof the bait

toward esch of the ends 12 and 14. For instance, In FIG 0

20 noresses n density from the central partiog to the
transverse ends 13 and 24 1n Increments represented by
the lettors A, B, C, D, and E. The bett 20 conmsts of

cellnioslo fibers 21 and a paper-like 25

4
Prefersbly, whether the batt 1 made from chemically
fibers or non-dehignified wood pulp fibers,

density from the central region to esch transverse end.
This lsyer b generally located on the planar mxface
sway from the point of entry of hqud when the product
is in wse. U.S. Pat No. 3,017,304, Burgeni, describes the

bait between the central postion and the transverse onde
are higher 1n density from the central por-
ton to the ends. It 18 not necessary that the progression
of the density betwean the centra] portion and each end
be mmiform or symmstrical. However a continuing
mcrease in density firom the central portion to the ends

preferred.
The sbecrbent batts of the present invention are par-

batt 56 held In place between the backing and the fac- 43 wettahle, generally baving Houid-fiber contact angles
ing. The density of the batt 36 incresses from the central ~ below about 13 and approsciung rero m the
region to each end S and 0. The batt 36 s held inplace  embodiment The wickahuhty of the body of the batt for
and the facing B4 and backing 53 lamirated by glue lmes  liquid » bmited by 1s low denmiy which results in a
&L Tape tabs 64 are provided for secunng the dmper  large effective capillary redms for the capllaries be-
about the waist of the mfiant. tween adjacem fiber.

FIG 6 depicta a ssnitery mapkin 70 contaming The pressure cansing & hqmd to emter a cylindrical
absorbent batt of the present lnvention FIG 7 s~  capillary is expressed by the equetion
trates the sanitary napkin of FIG 6 taken along the line
7—7 The sanxtary napkin 80 contains an absorbent batt P20 com O)/r
82 wherem the density mcreases from the central por- 53
tion tawsrd tha transverse endy 84 and 86 The napkins W
covered wath a covenng S8 P is the capulixy

The absorbent batts of the present mvention are v iy the surface tenmon of the Hiquad

@ & the liquid-fiber contact angle, and

4 €
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6
It has been noted that as the density of a fibrons ab-  batt strip. The the ascessary for the liquid to wick the
sorbent structure mcresses the wickabikty of liquid  distance shown is expressed in seconds.

from one ares to snother inorezses, but the overall lig- ‘The liquid holding capacity is expresed in grama of

wd holding capacity decresses. Ikuid per grom of batt messured after 3 mimutes of
In the absorbent strocture of the present lovention, 5 wicking.

the demsity gradient features provide improved wicking TABLE 2

bot also grexter Hquid halding capacity than the mme
struciure without the demsity gradient feature.

ia

mmmmwww 1 4" & CAPACITY 3/3
ments of the present inveution, and are not Inmuting in ™ S m " - T
any way “Il :: g a

EXAMPLE 1 j T—y n 14
104 38
]
»

Abaorbent batts are formed by air layng wood pulp . moml's
fibers from a hammermill onto a foraminoms bait. The ™ oopami 4
batts are shapad 5o a8 to resesable the shaps flhgtrated in =~ Exple 4
FIG 3. The baits weigh an average of 36 grama. Water,
in the amount of 1.6 grams, = sprayed on the under-sar- As can be soemn from
face of the batt. The entire buit = subjected to cOmpros- .y wherein the deasity
sion in s contoared press oc Is calendared with inoress- ™ fugter gnd the ligqud
ing premure from the central partion to the transverse It will be undenstood by those skilled in the art that

the tansverse ends of the batt. ments described ahove may be employed withowt de-
A paper-ke gradient densified skin is formed on the 35 perting from the scope of the invention as defined in the

Portions of the bait are removed and tested for density 1 cigim.

These portions are demgnated by the leiters A-B in L An absorbent strocihore comprising an absorbent

FIG 1 These densities aro shown in Table | below  batt of lonsely compactad celinlosio fibers sobstantially

The distances indicated are messared from the canter of 30 of rectsagular shape whereln the longlindingl sides are

LT TR NS
veowsuse|l
a8asa

o

[

}
j
l

H
]
i

i

the batt to the center of the portion removed. longer than the tranyverse ends, snid batt baving gradi-
Sample | u prepared as discomed shove. ent densltien whereby the density of the bett moresses
Sample 2 in prepared s before with the addition of 5 along a longlindinal Hne startmg from the central por-
embossed Hnes ss shown in FIG 3 tiom of the batt o0 cach transverse end, the demsity in &

Sample 3 ia prepared 1n the same manner sv Sample 2 33 cross direction being substantwily constent on sy
ezcept that the paper-likeo skiu is formed by sobshiinting ~ given line.

12 g of lstex emmision for the water 1 The absorbent siructere of cimm 1 wherein the
Sample 4 m prepared in the same manner as Sample 3 dumsity near the trangverse ends of the absorbent stroo-
except that 0.6 g of the latex emnlelon is med. ture is ot least 1.5 times the density in the central portion

A control ssmple I prepared in the ssme manner as 40 of the absorbent structore.
ench of the samplos sbove sxcept the batt s not com- 3 The abscrbent structure of clalm 1 wherein » pe-
in the contoured press, but s highly compressed ~ por-liks gradient densified skin & formed 0a ane surfhoe

flat pres or conventional calendaring procedure.  ©f the shecrbent bast.
bye * 4 The sbeorbent structare of clsim 1 wherein dentl-

TARLB 1 43 fled lines extending from the centyal portion towsrd the

Dty s enpeovepy I gn/o; 5 016 B/pg, e Jogd, transverso sxis of the sbeorbent sixucture are provided.

FORTION 3. The shearbent structure of claim 4 wharein a ps-

SAMFLE A B C D E  CONTROL per-Hke gradient densifled skin iy formed on one srface
ND. W " 3 4" 6 Avemgs Demity of the absorbent batt.

; a ﬂ&ﬂm m mﬂc‘;ﬂlﬁnWhﬂhn;pudﬂhh

1 008 0x 006 00m nom i seid ficing, and & molsture-impermesbic backng super-

4 0I55 000 oo angs 010 006 imposed an the side opposite the absorbent batt from

the facing, sid

The data in Tabie 1 clexrly show that the denmty m 55 pacted cellulomo
the semples made in accordance with the preseat mven-  whereby the desslty of
tion increages with distance from the center of tho batt. tyging] fine startmg from the contral portion of the batt

EXAMPLE 2 to cach transvieee end, the density in & crom divection

The samiples peepared in Bxsmple 1 aro tested 0 60 7 Tho dupomsble dper of claim 6 wherels » paper-
determine the wicking properties and the Iquid holding Emwuu z

The wickng test Is performex] by sopanting the batt 8. The dispossble disper of claim 6 wherein densified
at the center crom sechon lioe Into two equal halves. lmes extend longltudically from the
The batt section % thee hung in a vertical position with 63 the bett toward each treosverno end
Section E (FIG 2) at the top. A barge Petn dish, con- $. A dispombhie diaper of claim 6§ wherein « peper-like
talping 1 599 sline solotion, ks placed on sn adjustable  gradient densified skin s formed on the sfian of the
stand and 1 raised 0 contact the bottom surface of
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longitudmally extending from the ceutral portion 12 The sanitary napign of clmm 10 wherem densified

towsrd transverse provided lines extendmg tudinally fram the central
10, :nm ﬂmdmnm mmmmdnmmmhm:

batt.

impermeshle backing, an absorbent bait soperpased on 5 13. The ssul asplin of claim 10 wherem s paper.
suid baciong, and & molstore-permeable covermg super- mm;::mgh.m“ﬂnmd
posexd on saud batt on the mde opposite the backing, sald ¢he batt m contact with the backing aad denmfied Hues
batt bemg of Joosely compacted cellulomc fibers and longitudmally extending from the central portion
having gradient densities whereby the denmty of the  toward each trunsverse end of the absorbent batt are
batt incresses along a longitudinal hns starting from the 10 provided.

central portion of the batt longitudinally toward each 14. A process for proparing an absorbent structure
transverse end, the denmty in a cross direction being wmmmmlwdmmﬂ
substantally constant on say given line the transverse ends and compresgng the bait to

11 The sanitary napkin of claim 10 wheresn a paper- |, gradient densities whereby the density of the batt m-
Hke gradient dennfied sk m formed on the sarface of  cresses from the central portion of the batt toward esch
the batt in contact with the molsture-impermeshle back tranavense end

ng-
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