-1 - 2165757 NA 147- 368 ABSORBENT STRUCTURE Thi s
di scl osure relates to an absorbent structure such as may be used. i ;?—
dlsposable di aper. Di sposabl e diapers generally |nclude a F?aﬁg
permeable liner that lies closest to the % wearer’siskin. outer I|qU|d
| nper meabl e cover is disposed at the outside of the diaper, furthest away
fromthe wear 8. 147-1388wen the |iner and the cover is a fibrous |liquid

absorbent material or batt. 10 In general, the nost econom cal
liquid absorbent material for use in disposable diapers is cellulosic
fibers such as commi nuted wood pABPORBEN inthe art as "fluff

pul p", or sinple "fluff". Batts made fromthese fibers have a Iom/density
15 and a hi gh capaC|t fo orbing f but their ng, abi i's
very poor. Thus, (?a@ﬁwéﬁﬁﬁfgfuﬁ?ofﬁh bSFtFShaﬂféaﬁ?éﬁ%ﬁia e ?ﬁ t ends
to becone ver;uuﬁ adumay%uéeuéédlﬂa ar disposabde dhepemon, while the
fluff included in t o&iggggézggggrglﬁ_yd qgﬁruéeasa,)/\o{megan remain

dry with its absorb capaC| y un are posed by this.
First, it |s dmanidnpenmeahl¢|hénardthpﬁrbMﬂﬂﬁQﬂQﬂHSttﬁﬂath&orlty of

whi ch mnll heran? re i quid
tw\ré%?egt‘grt IM& AnZ6utbe’, 1@@;@.1@61 ﬁIé’%é*@r q

sat ur at ed cen of the dia er Stl| t her i s .concentration
of l'iquid | ocdS ?e‘rfﬂ‘???é:ea?eb 8nopEsifie 8fa giﬁ&%ﬁfs Y EheFFort to the
wear er of the agiadp EﬂrorBOthe wearéne pLhobetWeem theadinbrscmded in U. S
Patent_ No. 4, }f’ei,' ﬁ]r fé’oé dff Pgugf }Fgﬁiﬁ h%r t{%néi?ezdfgiease t he

pore Size Ssuc npr OVG capl ry ac he pores overcones

the,force or batt. e

10 In general, the most economical liquid absorbent =
material for use in disposable diapers is cellulosic
fibers such as comminuted_wood pulp, commonly known
in the art as "fluff pulp"; or simple "fluff". )
Batts made from these fibers have a low density

15 and a high capacity for absorbing fluids, but their
wickin§ ability is very poor. Thus, the low central
crotch portion of the diaper as worn tends to become
very wet when waste fluids are released thereupon,
while the fluff included in the highér portions

20 of the diaper (as worn) can remain dry with its
absorbent capacity unused.

W, . Several problems are posed by this. First, (_
it is uneconomical to line a diaper with fluff,
the majority of which will be wasted. Further,

25 there can be leakage from the liquid saturated
central portion of the diaper. Still further,
this concentration of liquid localized in one region
of the diaper'can cause discomfort to the wearer
of the diaper.

30 One prior art approach disclosed in U.S.
Patent No. 4,213,459 to avoid some of these problems
is to decrease the pore size such that the improved
capillary action of the pores overcomes the force



-2- of gravity sufficiently to cause the waste liquid to nove upwardly in
~the diaper. However, it. has been noted that the total absorption capacity
i sy reduced by reducing the average pore size. Nevertheless, 5 the use of
t it approach to achieve a better distribution of fluid throughout the
avail abl e area in the diaper has general+y2been the approach of choice
despite the resulting |loss in absorption capacity. A further step was taken
t owar ds t he solaft igmavitpfsuffbeiontoly i ¢ause SheavaateNbiquid)3 459,
whi ch di scl oseg.Priydi fsedrd BF a4 Zesieaafép@é | ngepased, deshhy fluff in
the batt for mncklng me e f|UI€h;() a h? ort on of thg di,aper.

Al though this MY thatn |?P¥ FOrpticm Gapag Ho&? 15

dr awbacks. HW%ﬁedddeﬁshyffeﬂncﬁngfthdlamerageapese sheeveaNeves thleless,

directly be X ﬁ thesélg & gc%riﬁ;?% % aghl &ng EFQ@FQ?L '%lt‘ici t%e\r e.

liquid can erre en5| ma

density natenanfzﬁknzd timeowahokt stz - wvaeugbtemneee unethsméﬁaﬂﬁﬂ3|ty

materal ad) ol fifad el AIPTy d5beh Lo £8hen TBESchbicks agdpaest ed in US
- 4213459 that the areas around e de%E% ed ?e |onco he ba?? shoul d

remai T undensi fEhe. re8RbE RN gl9%S t o ?h%%ﬁPFbﬂ“tﬁéPécF§YprOV|ded 25 a
di sposabl e gar ment haylf@rehétqsltélppﬁaseabkenltawarae theesblietiedy of a

user, an outer liquid i abl e, co d.liguid abs mat eri al

thor ebetued & dhees BEARTERs 18 Heber PAEBENPr cfng a foret. layer of

cel lul osic fi brvdsidlavdischoses sprévidingagelpoatigedeazed efsemrdkasagder of

cel lulosic fibrgs,. %Rﬁl@fﬁefﬁnghévﬁéﬁgefBPrQiékiﬁg vaksie @ aver age
ess

pore size being an t i rst average pore sizZze an sal flrst | ayer
bsing positi onekP bethkares apar tbennaf | ther dianesai dAdthioygbethdsbl e 35

liner, whereingdheségepeshi ¥8vaREE $hZendi akti, byti g8 ﬁBttW&HHMthWers
overl ap 80 idiatal Dbl dkd S pPOLE, SLAE ShrtISe SE el BiSper® UK (PN
the smal | esk ’
the wearer's skin directly beneath the l;nlng becomes
soaked. Further, the only places where 1iqﬁid
can be transferred from the iower density material
to the higher density material are at the borders
20 or edges where the lower density material adjoins
the higher density material. Thus, it is suggested
in US 4213459 that the areas around the densified
region of the batt should remain undensified.
According to the invention there is provided
25 a disposable garment having a liquid permeable
liner to face the body of a user, an outer liqhid
_impermeable cover and liquid absorbing material
therebetween, said liquid absorbing material comprising
a first layer of cellulosic fibres'having a first
30 average pore size and a second layer of cellulosic
fibres having a secend average pore size, said
second average pore size being less than the first
average pore size and sald first layer belng positioned
between said second 1ayer_and said fluid permeable
35 liner, wherein the respective pore size distribution
of the two layers overiap so that the largest pore
size of the second'layer is greater than the smallest



-3- pore size of the first layer, so that in use the second | ayer draws
fluid froma target area of the first layer and transfers the fluid to a
position renote fromthe target area at which point at least 5 a portion
of the fluid is transferred back to the_first layer. In one preferred
embodi nent, a superabsorbent material is Zandwi ched between two densified"

layers of cel '#AP&I&LQ&E,tiqﬁt?m&w@agaéar%gogﬁa@s% e Rgneath the

| ower density Ere er I ment e super absor bent
mat eri al under$¢€@n@he389€oﬁ63W§y fuid 5EPWUP0§PEQPtbéFea &ftain

enbodi ment s oftﬁéefiﬂsenlaﬁeraaﬁanewaderercsbede lmmmyt@f e pugitdoni th
reference to the d

ct
plan view of af ?‘F‘?E?\A%Fgreﬂ’sd@gﬁ%&. ﬁﬁﬁ? Rt H’B’&F sa(?r @: SIq'mlt Ie\r/:aal
i ncl uded t h&r eanpoftijon2ofsthel Gmgmﬁudsnalraorsrfssrsdcthmkaltw|h§1re t aken al ong

line 2-2 of F'Eir%t 19 - Fig. 3is a perspective plan view of a second
preferred enmbodi nent m??ﬁout ‘super absorbent material included therein. Fig.
4 is a longitudinal EposseseEeferapdyraRodipental onBuRarabiarkantsi g 3. 25

Fig. 5.is a pepspeeihYeiBl aBndirvhest Be%a\éehaltwwe@r@iﬂ@d iXgyerdd a third
preferred enbodi_nent mnthg ut - gg er apso be 53F$b Iudeqitherern Fig.
6 is a perspecPfveeplytosic,faper  Bof r@ rﬁﬂdiﬁqﬂﬁﬁ i'ncl uding a
portion ofigupbeneaehbene IBwemiﬁensaltyl dlayerar atied dncttem préfprred s a

| ongi t udi nal crﬁééd % Eon@kevgﬁphggbggrggg g#ﬁg&}{éi?dy éﬂfaFn' Fig. 8is

a perspective P w-6f erre ment | nc a portion
of super absor bthe seconétéayar pﬁc@ﬁé&ﬂé@@d¢tﬁ&b§ﬁw [Qg;taynggmbodlments

'ongi tudi nal Cofsﬁhéeﬁhbgﬂihon are now described, by way of example, o
with reference to the drawings, in wh1ch-- o
15 _ Fig. 1 is a perspect1ve plan v1ew of a first
preferred embod1ment w1thout superabsorbent mater1a1
included thereln.
F1g. 2 is a longltudlnal cross-sectlonal
view taken along 11ne 2- 2 of F1g. 1.

20 F1g. 3 1s a perspect1ve plan v1ew of a second
preferred embodlment w1thout superabsorbent mater1a1
11ncluded thereln.,

Fig. 4 is a longltud1nal cross-sect1onal
view taken along 11ne 4-4 of Fig. 3. _

25 _ Fig. 5 1s a perspectlve plan v1ew w1th several
cutaway portions of a third preferred embodlment ()
without superabsorbent mater1a1 1nc1uded thereln.

| Fig. 6 is a perspectlve plan view of a fourth
preferred embod1ment 1nc1udlng a port1on of superabsorbent

30 materlal 1ncorporated there1n.

F19._7 1s a longltudlnal Cross- sectlonal
view taken along line 7 7 of Fig. 6. _
Fig. 8 is a perspect1ve plan view of a fifth
preferred embodlment 1nclud1ng a portion of superabsorbent
35'.mater1a1 1ncorporated therein.
Flg. 9 is a long1tud1nal cross-sectional
view taken along line 9- 9 of Fig._8."
F1g. 10 is an absorbency profile for the
control diaper tested in Example 1.
40



vi ew t aken along line 9-9 of Fig. 8 Fig. 10 is an absorbency profile for

.the control diaper tested in Exanple 1. 40 -4- Fig. 11 is an absorbency
ile for the diaper containing one ply of conpressed fluff in addition
the regul ar fluff conponent as discussed in Exanple 1. 5 Fig. 12

|s an absorbency profile for the diaper <ontaining two plies of a _
conpressed fluff in addition to the regular fluff conponent as discussed in
Exanple 1. Fig. 13 i Fide Jdbsim lmma@abgorbency forof hbe 10or dthger cont ai ni ng

three plies of r@%ﬁ@ﬁiﬁﬁgw‘{g d}eag;ﬁl[}{] ¢ é&n%pgségguk FEI ?ff conponent

as described i e absorbency profi Or the di aper
cont ai ni ng t wo 3d9didsiqy %rﬁﬁ?@mkamfﬁlq@ ptempongwt t asndbscussed
super absor bent 1@@{3@1@51 descrl bed in Exanple 1. Referring now to the

drawi ngs, a dlsposabl 1 conprises general ody faC|ng, liquid
perneabl e | Pner 2, a Iﬁ tﬁq;Qﬁﬁﬂghﬁéhﬂ ﬁﬁkyf%vg er3theng a 1iquid
absor bi ng nateﬂﬁﬂpenubanﬁaxhnmp&mﬁIgAiﬁs¢bﬂfuwcﬁmﬁﬂcﬁﬁdehﬁufquIdll
fiber s sach as WoRaTH R 8 restiian st cromenetlta afentSenter
liner™25 2. Aﬂséﬂﬂmmplﬁnl}her density | ayer 6 of quff | i es beneath at
least a portion of theqiny i.'é"’{ﬁ{e A ek ﬁr{ﬁyeﬂ%éfftghfé{:a{%&’a“ e fluid

can be transferred fromthe Iower densit density
|l ayer 6. THYs, &darskconkaindng $hae r&flﬂqmé?f 363'6%?1%$¥9dlg§1@ff5 shoul d be

conti guous wi t inataddiasgiom uwrtmeo_rtea;fuﬁt WIREFf Sobhpéiferdf 85 488cPinbe
| in Example 1.
o/ Fig. 14 is the absorbency proflle for the
_ diaper containing two plies of compressed fluff
15 plus a portion of superabsorbeht material as described
in Example 1.
Referring now to the dréwings, a disposable
diaper 1 comprises generally a body facing, liquid
' permeable linerlz, an outet_liquid impermeable
20 cover 3, and a liquid absorbing material indicated
genefally as 4 therebetween. The liquid absorbing
material 4 comprises a first, lowér density layer
5 of cellulosic fibers such as communited wood
pulp (fluff) which lies beneath the inner llner
25 2. A second higher density layer 6 of fluff lies
beneath at least a portion of the first lower density
layer 5 such that waste fluid éan be transferred
from the lower density layer 5 fo the higher density
layer 6. Thus, a lower surface 15 of the lower
30 density layer 5 should be contiguous with at least
a portigh of an upper surface 16 of the higher
density layer 6. Howevef, a tissue layer can be
placed between the layers 5 and 6 without departing
from the broad aspects of this disclosure. |
35 .. Predominantly softwood pulp fluff can be
used for each of the layers 5 and 6. Alternatively,
a layer of predominantly softwood fluff can be
used for the layer 5 and a layer of preponderantly
hardwood fluff can be used for the layer 6. 1In



density |l ayer 6. However, a tissue |layer can be placed between the 'l ayers 5
and 6 without departing fromthe broad aspects of this disclosure. 35
Predom nantly softwood pul p fluff can be used for each of the layers 5 and |
6. Alternatively, a layer of predoninantly softwood fluff can be used for “
the layer 5 and a | ayer of preponderantly hardwood fluff can be used for

the layer 6. Ay casés ﬁbheeéseﬁhaowé@ra Q)&\é?rs?ﬂfe ReiEied ze varies
bet ween the | ayer i ngh%rté¥HQWJ§é alqu Where the | ayers
are forned re%ﬁEE?FVng a¥8F? *h SHAR%LY (B® densities 5
of the IayerseﬁplabhedeceWherel;headyyerEomnﬂufqnmqﬁmnﬂspﬁctiwedxhsclosure
and the acconpgn d i t nmean at | east

£ ¥3ng8l> hBEIYER Ml e | SHd) ﬁ}?{ﬁf@s

about 80% whi pongerant I nt én east about 50% 10
In the firSt pfetheréayensodprmmt msanﬂ;sggraqy-ancmr the hi gher

density |ayerpg pésegrgﬁdtﬁisadikems@r@'ﬂi&&ﬁé YBcbpHPing’ €a 7, where
qudmmﬂe%f |nM|aIy cu %Q toa%&g) -edge: towu@imebmm
of the dlaper01a¥ﬁ§'hlgﬁép°95“a it 9 e A%l uid fromthe

l(r)\\NeL dﬁns} tyléager aBoua sbe whide! "prepohdgruatily” tryvamhseﬁdmaedge 8 at

the back of the diaper ly g upper regions 18 of the higher

density layer-8 B8 r 8% Eﬁgsﬁ Sg? d§d%3tfmwe is, surprisingly, 20

substanti®® fluid t[antherfﬁask preferned iephodineit tshowyeins to the

| over densityﬁ ﬁer anlil 2,5 th@PHilghdr (A& (hdje! 6 NiI0Fotned 1 owback
e

occurs fromt er density layér 6 to.the 1ower den5|ééslayer 5, the
| ower denS|tya$a9e5t51§nﬁyt2951@8aﬁ§@ﬂﬁ§|§ﬁ¥ﬂﬂtf?{ﬁ% 1o F&fy its

unsat ur at ed CﬁlﬂghharWaEQéC%imr%ilﬂitﬁ]IyO ddveurini Dhves , dedisah yuppeer 6, where |
there is an ovgrla %%% %hze%ack of the diaper. The higher ~
15 dens1ty layer 6 draws waste fluid from the lower _
density layer 5 in the target area'7'upWardly towards
the edge 8 at the back of the d1aper 1. _Eurther,
along upper reg1ons 18 of the h1gher density layer
6 towards the upper edge 8 there is, surprisingly.
20 substantial fluid transfer back from the h1gher
dens1ty layer 6 to the lower density layer 5.
It is important to ‘note that although this flowback
occurs from the h1gher density layer 6 to the lower
density layer 5, the lower dens1ty layer 5 only
25 draws sufficient fluid to satlsfy 1ts unsaturated _
' capillary forces proxlmate to the hlgher densxty o/
layer 6, where there is an overlap in pore s1zes
such that the smallest pores in the 'lower density
layer 5 are smaller than the largest pores in the
30 higher density layer 6. The lower density layer
5 drains fluid from the higher density layer 6
but does not become soaked, with the advantage
that the wearer‘< ﬂomfort is maintained while a
signficant proportlon of the absorpt1on capacxty n
35 of the lower den31ty layer '5 is utilized.
' Alternat1ve embod1ments are shown' in Figs. 3
through 5. In the second preferreq embodiment



such that the smallest pores in the |ower density layer 5 are smaller than
the largest pores in the 30 higher density layer 6. The |ower density
| ayer 5 drains fluid fromthe higher density |layer 6 but does not becone
soakKed, with the advantage that the wearer's confort. is naintained while a
signficant proportion of the absorption cafacity 35 of the |ower density

layer 5 is utilized., Alternative epbo Ln%nts are,shoqp I n Eggs. 3 through
5. 1n the secondPpFéB&rrédaBRpddi kBt ighes. depsitys layer, & £xtandsi gher
density | ayer 6Gaexhes#®ipSadonyr ithedleditd riehd edititih & f aitgd Rid{pdhe di aper.

In the third preferged Qdi t _shawn | g .5, ,the hi density | ayer

6 is coextensi vgnvm'tijﬁ §%tr{%§ _éﬁ???éfﬁom&!ﬂb&ﬁgﬁv I_.szﬂ/oé""r%l &rpstg{g‘aﬁé;'t her

al ternative to thehhdfthelre demisddymdayerdésdrs mmexttrnaives witdt of varying

the-pore sizg WiehROWhtAPeCIdelr! HehdEyd dyey density. For exanple, it has
fiber di

been di scovered that the fine. fi i mensi'ons 10 of hardwood fluff can be
utilized to advant ageY8§ 3nptherygligrapbivestoraah Rftheephadients
about 80%to 10@¥scitab@doaboklelfik fthadr BofvaaRdmKithi Pord heisane density

as the |ower dengsi of twood fl.yff fiber Iayer 5 for the higher density
SOt twosd 15 f 1 uPa thpyEs nefiggRas Ly, varding, 2a, denatet e 19 SHATRIRY
fluff has a snalikebhagsobeen Ad siciosne rielde thaftt ol find £ iheerd inhengbons
result, if r dweo of e ACEIRIH t he hi gher
density sof ?&oo f ﬂ&%k%%gerfg'%rft%v\?agﬁ ?’%e?le%%f(%‘% Sl ze %éi% ributions
will still be obYastbstifating @te leasd @paift |an@rrreferablyne. Thus,

for exanple, a hWeueoBRRN@Y 100%, NGB CAIRY | Sikkr & SPUSFrPiRatel
structure in thg upper Igyer, obt ai.ned from reﬂomlu¥ulg'goftwood 2
fNAf pulp and | F8MG0 FENSINY: AF £he, Tawey sity softwoo

fluff fiber layer 5 for the higher density softwood
15 fluff fiber layer 6. This can be done because
the hardwood fluff has a smaller pore size than
the softwood fluff material. As a result, if hardwood
fluff fibers are used as a replacement for the
" higher density softwood fluff fibers, two different
20 pore size distributions will still be obtained
even if the density of each layer is the same.
Thus, for example,'a two component fluff sandwich
comprising a coarse pore structure in the upper
Iayer 5 obtained from a predominantly softwood
25 fluff pulp ahd a fine pore structuré in the lower
layer 6 comprised of a prepoﬁde:antly hardwood
fluff pulp fluff, densified throughout to one density
(preférably approximately 0.1 g/cm3) can successfully
be used with similar results to those obtained
30 according to the embodiments described.
It is also possible to include a portion
of superabsorbent material (SAM) as part of the
liquid absorbing material. The term "superabsorbent
mafetial“ as used herein refers to one or more
35 hydrocolloid materials capable of absorbing many
times their own weight of water or agqueous fluid.
These materials are generally prepared by polymerizing



| ayer 6 conprised of a preponderantly hardwood fluff pulp fluff, densified

t hroughout to one density 3 (preferably approximately 0.1 g/cm) can
successfully be used with simlar results to those obtained 30 according to-_
the enbodi nents described. It is also posgible to include a portion of .
superabsorbent material (SAM as part of the |liquid absorbing material. The

term " super abgleb @ ndHeE nicHomedss UWRABLEHE! £f rhét@dﬁdiﬁym@rﬂﬂédor more 35

hy?rocol | oi d gl&t %Irqlnlayles1 caﬁagl e of aé)sorbl ngd gg‘h’é’ va gﬁt%ﬁéﬁ?ggm wei ght of
wat er or aqueods a r

pol yreri zi nlg polyfherene @o rnnmiemridimn swaterhinsélublepandnenitatiley
conventi ona o) onkender them
wat er - i nsol ub@%gn%%s \Qflabﬁ%é%)%n \ll}gt;egéln I-a e§r5§ % religféftufgng?s or mxture
of 5 polyfer podiymengiars |SyRicrkl rea %;gntf-g/e%‘?hthYch'ébl i nki ng agent,
to form crosslh N.g(i'm o addift § Eb&/o'fbfﬁdé'foslﬂlﬁnkém g@ﬂymers,

mater-lnsolubfllty l'e refain ng susce biljt hg. in water and
wat er - cont ai nith§r9 %sjs’r’?hﬁ?ﬁsl ¥' ?sﬁre g'#Jég?ﬁchl eved by
chalP-ﬁnfanlwmwﬁe<ﬁé&aﬁﬂtngnﬁgxn& iu@aghy ﬁolsﬁ€1$1n§hﬂﬁ whteeti ng water
insolubility (s t t hese
hydr ocol | oi ds € wsa;e[q's (ﬂntp%ﬁ@&;y#lr'gp %T d ‘\Ql‘g)r:f%g%g%éﬁltlhére such as
3£}EEFL%L%® 1maya@lio hananhxnv&d)bykmhaéneeabangbbmenbndﬁrhiﬂb-tradenarks

J- { ocC 720 from

?.in (“\}A%l%% W&%Pé €Res ngff@ctii@?%@@r

Ar akawa Chem -and A%al ic-CA from Mt sui ~ Alternative

super absor bentinsgladb ity n@’r%ﬁje ey3ir ophi $+ cP2benpoNgmet - 61491"?9 dnto starch
or cellulose hwimqgr,amhe“éé)Wdﬂf@éhmw@xakatgdlesl o8l paggackplicys. 6

and 7 a fourtgé¥dﬁ;gdW¥Lf¥§¥¥Lns thereof, such as methacry11c
15 'acid Ccmmer01ally they are available under the
trademarks WATER LOCK J-500 or A-100 from Graln
Proce551ng Co.; ABASORB 720 from Arakawa Chemlcal,
{U.5.A.) Inc.: and Aqual1c—CA from M1tsu1 Co.
Alternative superabsorbents also may 1nclude hydrophlllc
20 polymer grafts onto starch or cellulose backbones
and crossllnked carboxylated celluloses.
_ _ In Figs. 6 and 7 a fourth preferred embod1ment
lxs shown whereln the superabsorbent material 9
is sandw1ched between a first hlgher density component
25 10 and a second h1gher dens1ty component 11. These
first and second hlgher dens1ty components 10, o
11 are d1sposed in an equ1valent pos1t1on to the
_h1gher den51ty layer 6 in the flrst three embodiments
discussed above. However, 1t is generally preferred
30 that the superabsorbent mater}al 9 is localized
in an area 17 slightly'above a region midway between
the target area 7 and the upper edge 8. Thus,
the superabsorbent materlal 9 prov1des an addxtlonal
reservoir for liquid waste that has been drawn
35 up the dxaper by the h1gher densxty 1ayer 6.
An 1mportant advantage of thls diaper is
thatllt ass;sts in fluid dlstrrbut;on along the



i S shown wherein the superabsorbent material 9 is sandw ched between a
first hi gher density conponent 25 10 and a second hi gher density conponent
These first and second hi gher density conponents 10, 11 are di sposed
k‘%n equi val ent position tio the higher density layér 6 in the first three
enbodlnents di scussed above. However, i+ 8s-generally preferred 30 that
t he superabsorbent material 9 is Iocallzed in an area 17 slightly above a
regi on m dway Bemgdin afhdherrspnerahsorbent materppds c@gBeBallyhus, the

super absor bent dﬁﬂﬁdbﬂo&&@@%@ﬁb@é’&“ ih093f166§eﬁ1¥€tixfeﬁhéhﬁdl d waste

t hat has been dramn 35 t he, d|a % % e hi gher den5|t¥ yer 6. An
i mpor t ant adva (ﬁ1§ ibuyfion, ?st? 1rectionsFerrasp E?H @i stribution
al ong the Iuhgﬁ&hiﬁkﬁé&ssmmetmbsbi@eﬂa abserbihg m&eaeiall y,

super absorb t 9 osed | b trixsenh | Yid stribution in
t he directlgﬂ g%rrgg %Fﬁﬁ] t 6 ?ﬁ 2%% %glgg ﬁ%gsf§qérdtggsorblng
material 5 4. Suﬁﬁﬂahﬁorhnnttmat¢mn%he9}|Mgchangrenothehelguﬁerabsorbent
material 9, W g Nghd nff% mi@ﬁ fbé§f~‘1f‘1§b%enghbéfataea&baatt he

superabsorbent 9 is seve ered hi's Ber W, cki,ng across the

entirelength & #ﬁuﬁ%ﬂﬁﬁﬁ%ﬁmﬂﬁmﬁﬁﬁeQO nﬁPthhF QIP eLcWAREAPShed by
sandw chi ng the@m -thHdsEnbEré Teheth abrthet waparhbsokbeat hi gh density

conponent and t he, ngd h| h de Sl nponent .1 h iquid
reste ts brdugniaderiaf o e aekonRlishea BEPSRRAch 1 "SRy KiBstr
surface 15 13<fbsdnben#mm&tﬂxnmkn$ hetneealtberﬁuhst biigh densdtya bottom
edge 14 ther cofooniirfed 7 4! OHE"EQLORA°h 1 B8 BRI eyDBEABDrENENS f Of

liquid waste, |n [TUC e sane di apers escrl in _connection
wikth Figs. 1-513r oVFhRS, t?h?ll&ﬁ%%@n€§$t§01§fb§9P9§Ge196°SGPP§é€tcontact

between the | oi¥ross an upper surface 12 and a lower surface

15 13 of the superabsorbent material 9 rather than
across a bottom edge 14 thereof. This is an improvement
over border-to-border_tranSfer of liquid waste.
in much the same way as the diapers described in
connection with Figs. 1-5, provides the improvement

20 of surface to surface contact between the lower'
density layer 5, and the higher density layer 6.

Figs. 8 and 9 show an alternative embodiment
wherein the superabsorbent material 9 is disposed
adijacent the outer, liquid impermeable cover 3,

25 and then covered with the single higher density |
layer 6 which is in turn covered with the lower
density layer 5. _ o

Of course, still further alternatlve embodlments
are provided by using a softwood fluff pulp in

30 the layer 5 and a hardwood fluff pulp in the layers
6 (Figs. 8 and 9), or 10 and 11 (Figs. 6 and 7),
with uniform densification of all layers to about
0.1 g/cm3, or in the range of 0.1 g/Cm to
0,15-g/cm . Yet further variations include

35 using a softwood fluff pulp of a first density
in combination with a hard wood fluff pulp of a
second density, wherein the second density is preferably
higher than the first density.



density layer 5, and the higher density layer 6. Figs. 8 and 9 show an
al ternative enbodi nent wherein the superabsorbent material 9 is disposed

adj acent the outer, liquid inperneable cover 3, 25 and then covered with ..
the single higher density layer 6 which-i9 in turn covered with the |ower =
density layer 5. O course, still further alternative enbodi nents are

provi ded by using a Budtveo Fdensipufpasnused heeeliayeefersnd a har dwood
fluff pulp ingde @y&g&sﬁt{":bﬁsthg 2Bflp3ki tar s:l:Qu%Q@rel (fF'tg.%_ 6 and 7),

W th unlforn1densf#|cat|on of all layers to, abou 1 [err] in the
range of O. 1.[¥9W?rtQP%SBt151f¥PF]5 °rY§PefﬁﬂﬁﬁéF 9&PF&FWb4§YeHqude 35
using a sof t wapd éﬂdlfrfnot)utﬁeoécﬂuéﬂ.r fiibdendiehy iity .conithedtaicymal th a hard

wood fluff pulgp.,of a seco dens rein_gh Qn density is
preferably hi 9 ErﬂﬁP?h ff?s? éﬁsﬁ?g /%m % ﬁé teFﬁ 33h3|ty" as used
herein ref & s afb the Howertdensitie leyeposi tseoytllducbtemel dhet rangener
density layer g qj, déﬂeu?'@hfa e%ﬁaﬁtyw&%e@_h@ ffi'%‘ée'%%dt '?:pan%“ete ual fiber

density. (The actual enS|t¥ is about, I.5 [err] density 5 of
the lLower densinyligherof §ﬁ6§|1395é ipnenhef, dnsearisy (9"(‘513 k3. 14 g/cm,
with the prefeit egl m'ﬁn&e 0L D1l ggbin3of eheshdehalri densdity Nager ty and bul k,

at 0.07 to O. The h| her denS| Ia er u ave a density
in the range o %P ?Ohgvioa 6 &) dfgb Qn @F&bé}h®3f% to 0.22 g/cnl
for providithg @h® @l/éscreddcapefbaabﬂy \m.tllﬁou:to &2 9/Aomstfidf ness.  The
density for thGse, PEPhGT £RE BARILRA capillarity without excessive -
stiffness. The density for these preferred ranges
is a denéit§'heasured under a load of 0.2 psi (1.2 kPa). N/
An important'consideration'in selecting suitable -
15 ranges for the higher density fluff and lower density
' fluff is that'althbugh there should be two distinct
pofe size.distributions, one for each'of'the'respective
layers of fluff, these pore size distributions
should overlap because this will permxt flowback
20 from the hlgh dens1ty layer back to the low den51ty
layer. ' :
The aensified”layerls_may be a_multiple ply
layer rather than merely a single ply layer, and
the ply may increase in density across the width
25 or length of the layer 6 within the specified range
or can be of uniform density. The basis weight
of the lower density layer 5 1s preferably in the
range of 150 to 500 g/m to provide the desired
aesthetic appearance and comfort of the ‘diaper.
30 The basis weight of the higher density layer 6
is preferably in the range of 150 to 1250 g/m>.
It is preferred that the higher density layer
6 be substantlally separately rather than 1ntegrally
formed with the lower density layer 5, to achieve
35 better moisture dlstrlbutlon therethrough. It



is a density neasured under a load of 0.2 psi (1.2 kPa). An inportant
~consideration in selecting suitable 15 ranges for the higher density fluff
nd |l ower density fluff is that although there should be two distinct pore
si Z€ distributions, one for: each of the respective layers of fluff, these
pore size distributions should overlap beggpuse this will permt flowback 20
fromthe high density |ayer back to the I ow density |ayer. The densified

| aée{hG mlsly besl@onﬂmtw'ﬁoﬂéﬂ.'Bﬁ?évéi‘t,thaTth%'hemih saszia@;imeﬁgflhyoi a%'ﬁre |
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wei ght of the forwmeddénsthe samermschinpnebeeabhytnp bﬁetherammenﬁ 150 to

500 Lerr] L9, Rigith dgohdcalikifg, gEckig!if ag@saram%ﬁg T .

di aper. 30 The basis ens I S pre
the range of 18ePapatelbp Fémip°199szlpréﬁeﬁﬂ&@nﬁnét thagiter density

| ayer 6 be SUb@J:@”éhBJ;LHnEEQM.?t8h¥cEéEQe'1aSrQ§§ la?eCEothed f%rﬁ%férwth the
| ower density que a’su better noisture distribution

t her et hr ough. than éﬁta“§k5¥iﬁ ginglecdayrsda¥ing ga skidned/ers 5 and
6 ar e ""subst aruunfaqeseaaeht abyaeéefmbddemnuwsenpta%mdNus the same

machi ne, one d he _.int erface. By
t he "substant|a1§§£§e af ?ég§€é§ PogignquugB? pgﬂdéa% hat two
substantleAQy'Et%%4e362$ay@husaréehaiﬁécatﬁanhshouﬁdnb@ aahéeamﬁ ally

Noe? 5, ob. pa0roRGuALY ShPORD. BHE ReGner ABR3R LITIRVREc . BS, e,

den5|f|cailcwn%ﬁﬂ%lﬂh%%lﬁch?e?éBeHnFPoPHP}dtﬁPBﬁ&ﬁ“ﬁﬁélhl Aenidgnhsity | ayer

6\—and where such skinning is as described in the above
patents or in U.S. Patent No. 4,103,062. Skinning
15 produces undue stiffness in the fluff and results
in low absorbent capacity in the bonded (skinned)
layer. Skinning can be prevented by avoiding excess
moisture and byimaintaining Both platens at approximately
the same temperature to avoid condensation through
20 the thickness of the material. It is desirable
to avoid the densification of the fluff to the
point of forming a skin layer so that the densified
fluff layer 6 retains at least about 80% void volume,
resulting in significant absorbent capacity.
Y 25 The layer 6 is densified in a heated press,
such as can be obtained by Dake, Grand Haven, Michigan,
as a "Dake Laboratory Press", Model No. 44-148
which includes heated platen operated under suitable
conditions of temperature and pressure as known
30 in the art to achieve the desired density. Alternatively,
a heated.calender nip is suitable for use in the
densification process, as known in the art.
Comminuted wood pulp (fluff) is preferred
but other cellulose fibers such as cotton linters
35 can be used. The preferred fluff is southern pine
kraft wood pulp (i.e., made according to the sulfate
process commonly known in the art) which has been



care should be taken to avoid substantial skinning, where such skinning is

as descri bed

15 produces undue stiffness in the fluff and results in | ow absorbent -

capacity in the bonded (skinned) |ayer. {Sinning can be prevented by b
avoi di ng excess noisture and by mai ntaining both platens at apprOX|nater
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will be understood further with respect to the
follow1ng examples and test data.

Examﬁle'l"

' ' The high'density'fluff was prepared by running
the fluff into a hot calender nip (steel on hard
rubber) at ' 250°F - (120°C) at a speed of 10 ft/m1n
{3m/min). The nip pressure was sufficient to give
a measured density on standing overnight of 0.15 g/cm3.

Alternatively the fluff could have been pressed

"in a blotter lined platen press heated to about _
250°F (120°C) for about 5 seconds, with sufficient o’

pressure to achieve the desired fluff aensity.

The lower density £luff was prepared by passing
it through a calender nip at 250°F (120°C) at a
speed of 10ft/min (3 m/min) and sufficient pressute
to achieve a measured- den51ty on stand1ng overnlght
of 0.1 g/cm . - '

In both cases the fluff was prepared from
southern pine bleached kraft wood'pulp, and was
cut to dimensions such that the weight conditions
set forth in Table I below were met. The combined
low density fluff and high density fluff weight

c9



Further, the absorbent structures described herein have applications to
.enbodinents ot her than diapers, such as to-sanitary napkins or other _
nic nedia. The advantages resulting fromthis disclosure 15 wll be
gﬁ?stood further with respect to the follow ng exanples and test data.
Exanple 1 The high density fluff was prepaed by running 20 the fluff into
a hot calender nip (steel on hard rubber) at [err] at a speed of 10 ft/mn
(3mMmn) . 1Tmanﬁ[Htwensﬁnethasftnéticbbumntofgwabla a.megher ed density on

standi ng overnj loébgo%éeﬂ C ﬁ%ﬁ@r\%‘é'r\{g Xt%tfﬁeﬁl dif af)gw d have been

pressed 25 in g blotter_I1ne ﬁ ress about err] (120C) for
about 5 secondd! H3TS EPFieaeht b?@%%uréxﬁﬁpﬁcﬁPévéhFhénGegpnéelhﬂuEf

density. The Iswérmmynél uffhévaew[sspawéh b¥u?té/§§b§3rbbrt}}trr‘nr g;lggng
mn

| end 3
gﬁf?PcF;nPlprgyghgrr%%( %ﬁ?é@g 3§n%53ﬁ?eﬂnd§ﬁ§rt8 gRntad SFnG“overnlght 3
of 0.1 [érr]. dddbbidnahsesgraresfofif fupeasabsepbend ébﬂpb&@&bhern p|ne

et ght condi 1S Gt 100 o8 "So86E. Fharfiy b8 PREFIShIREe"Yhbek ok ERnt

-

density fluff @faten ghodefEBMY yAt1Q0 fExpingBrain Progessing goven |n t he
first colum Gfusicdtfnéd, ToWaf Plabo@PSP' PLRMs \BEIBb1YBIeFRhY! @l Nned at about

37 grans f ac i aper, except_for the one contai ning supérabsorbent. The
di aper mngﬁ; dﬂE?é%?ﬂ? gﬁﬁmﬁ?%rP%F°W%c%?%ﬂ°&§nsW6ﬁB-|nTEFg 8 contai ned
an additional cbmm@fwammwsm bertocdaNee | #EtBOBRESteBBh@hgabout 3
grams of . part'sceql af&réfypfﬁalpsé)rbl?aéent No. 4,381,782. The diaper
\/ construction was completed by sandwiching the absorbent
~ composite between a porous spunbonded polypropylene
15 liner (23 g/yd . 24.5 g/m ) and a polyethylene
film outer cover, sealed together with adhesive
at the diaper perimeter. Five types of diapers
were constructed in this fashion, corresponding
to the diaper description of Table I.
20 '~ Bach of the diapers was then subjected to
a 15 minute vertical wicking test with synthetic
urine, followed by 15 minutes of equilibration
out of contact with the urine bath. The results
of this testing are shown in Table I and Figs. 10-14.
25 In this test the preweighed diapers were '
mounted on a lucite plate (3/8" x 13" x 14") (0.95 x
33 x 35.5 cm) with the impervious poly backing
adjacent the plate surface. The diaper was symmetrically
“wrapped around the edge of the plate with the longitudinal
30 dimension of the diaper parallel to the long dimension
of the plate. The waist line edges of the diaper
were mounted on the plate with masking tape, the
elastic leg bands being cut in 2 or 3 places to
facilitate the mounting.
35 , The plate was suepended vertically over a
fluid bath contained in a glass tray with the longitudinal
dimension of the diaper perpendicular to the fluid



(Water Loc (TM A-100 from Grain Processing Co., Miscatine, lowa); about 3
grans of polyolefin; 10 and about 1 gram of porous nonwoven w ap. The
conposite was made in accordance with the teaching set forth in U S Patent -.
No. 4,381, 782. The di aper constructi on was3 conpl éted by sandw ching the S,
absor bent conposite between a porous spunbonded pol ypropylene 15 liner (23
[err] 24.5 [ersipfaece. a PhéyElhy8ewasl thanobireughty dnmtoc edtthdtoget her with

adnesive at tNGyth3p6e PELLPTLBEe BEVENLYBIAl: YR, BIP Sl ucted in

this fashion, COrrespon cription
Each of the du%swmssumhtsﬁm]necseévténé mwmam da  wi cking test

with syntheticewis nﬁosi@ibﬁ“@érblslﬁ1ﬁh'&ebes q&:eem'dp&r MdneHud of
cont act mnth t he urﬁge bathf 3 results of th tesfing are shown in Tabl e
from flui %}

| and Fi gs.> 1058MOV t P8 F€§taPﬂe Nhers were
mounted on a | igitkepsahe ¢8r8icalldt 1eni:ét)ioé10f9:& )lSB&li)htﬁEeéS cm) with the
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symetrical ly around t e of e plate w ongi t udi nal 30
di mensi.on of tie BabperIpwaal aesnbhemcl vmdng eompcsedfof thy pl ate. The

wai st |1ne eddgsyghelip giensrogie BRULA]ONHEY ety widadmsking tape.

the elastic |le el ng Cut "in |aces to facilitate the
nounting. % Mark) #“53p?ﬂfgaﬁﬁ§“§u§ﬁehaé&9vépﬁ<§£q§PQﬁMﬁeQ§¥9Qud bat h

contai ned in atgl &b6utrs§ avhésybm, angi budumalsdaimnsam@fpﬁéhéﬂbﬂpﬁie.
per pendi cul ar to the mas t hen ought into

contact with the Io %Lg %qg?liﬁéagﬁgﬂgiggo f%ﬁ?ﬁﬁ1 %ﬁ%ﬂﬁﬁmo _
sl i ght innerseﬂromnﬁhmaglatenaadnwdigheﬂhaadp¢ha|ﬁiuﬁdnpﬂdkrnpnues The
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15 represent the average of seven measurements on

each d1aper de51gn. ' _ o
After weighing, the diapers were laid horizontally

on a 3" x 15" (7.6 x 38.1 cm) ‘cutting die which
was segmented into 9, l1.7-inch (4.3 cm) zones with

20 cutting edges across the die width as'well as the
outer perimeter. Several quick blows with a wooden
mallet divided the 3-inch (7.6 cm) wide absorbent
strip along the longitudinal axis of the diaper
into 9 segments. the absorbent component in each

25 segment was weighed, oven dried and reweighed and
the fluid pick up determined on a gram per. gram )

of fiber basis (corrected for depos1ted solids
from the fluid). '
'In the case of the diaper with the'sﬁperabsorbent
30 pouch, the synthetic urine ccﬁpoétion was adiﬂsted
to more closely similate the electrolyte comp051t1on
of baby urine._namely- 0.31 g. CaH (PO4)2 H20,
0.68 g. K H2P04, 0.48 g. MgSO4 7H20, 1.33 g.
KZSO4, 1.24 qg. Na,;PO, 12H20, 4.4 g.- NaCl 3.16 g.
35 RC1, 0.4 q. NaN4, 8.56 g urea and 0. 1 g, ' Pluronic
10R8 per'liter, using distilled water as the solvent.
The components were added to 900 mls of distilled




in the sane vertical orientation for 15 mnutes equilibration. The fluid
.used for the diapers in Table | was a synthetic urine conposed of by weight
1% urea, 0.01% Pluronic (Registered Trade 10 Mark) 10R8 surfactant to
brivg the surface tension to about 56 dynes/cm and 0. 04% sodi um azi de
preservative. After equilibration the di dfers were renoved fromthe plate
and wei ghed and the fluid pick up noted. The results are sunmarized in
Table | and 1593%8F cknthe Herdesraieenf andyveachedisserueds befozach di aper

design. After ¥reéahexe, cémpodeﬁeeaésmsaaehaldnBOEhaamu9lhX1e@ea 3" x 15"
(7.6x 38.1 cn) Ei *ﬂ di e which was segnented into 9, 1.7-inch (4.3 cm
zones with 20 © g dges across the die wdth as mell_as the outer

peri neter. Several qmigk b0 orelatées sowaodentralll dtageri,daddt he 3-inch (7.6

C) e aDEOrBROasLiLD BuPYa HOBrbRREL SRkl 1SRk Eallataty | 110 ©

segnents. nponen oven
dried and remef@ﬁedh%nHOVh@em$utﬁ plugfuptdther Anddgasedahydzestatigr am of

fiber basis (C€6ﬁ§£665 agrméseeﬁéaeﬂnsalbgﬁliiagythankhuhdhelhn the case of
t he di aper mnth t Bgaera sorpbent 30 pouc etic urine

conpost i on wasIhd %s? ¥%PFDF%aEIB§EYya§|ﬁﬂPEFewﬁﬁgiBBeéﬂﬁGPyFés
conp05|t|on of (ba®ycmy i ooesnﬂhélfluﬁf3ie8ch[etb]ulQ;ﬁ&t@ cabebﬁkyQ 48 g.

er] 5o phothd dpédede bfftlng'ndsGuetltb-nd, gped, 40 4dl 0T Vil @
wat er as the smﬁbbnbelqheltanpaneqitymere added to 900 mMs of distilled
L4 - vater in the piggred! anné?ﬁaﬁgtm%%ﬁsdam&%@ be next
conponent was added, anhd ¥
Y the denslfled flutf layer to pull the fluid up
i against the hydrostatic heads indicated. Comparison
15 of the fluid level in the low density fluff in
the back of the diaper with that in the same material
in front at the corresponding head is a measure
of the effectiveness of the high density fluff
to improve the utilization of the low density material
20 (e.g. 2.8 g/g back vs. 0.1 g/g front at 18 cms
" head, Fig. 13). h
Fig. 14 shows the effectiveness of the densified
layers in carrying and transferring fluid to the
superabsorbent. The levels of fluid pickup in
25 the superabsorbents are 12 and 22 g/g respectively
at the 9 and 13.5 cm heads. Comparing this to
Fig. 12 illustrates the effectiveness of the superabsorbent
in diverting fluid from the fluff components at
the highest heads.
30 It is apparent from these results that fluid
distribution is greatly enhanced up the back of
the diaper in the designs with densified fluff
layers. The contrast with the fluid distribution
in the front of the diaper, where densified fluff
35 layer is absent, is very evident from the figures.
Of course, better fluid distribution in the front
as well as the back of the diapers would be obtained
when the second and third preferred embodiments .
are followed. Howevef, the first preferred embodiment
40 i



Fig. 10 relates to a control diaper, and 5 the dotted curve represents the
equi libriumcapacity for the low density fluff at the indicated hydrostatic
tensions as neasured in a capillary tension cell. It is apparent that only -
at short w cking distances (4.5 cm does tbBe-fluff reach its ultimte
capacity. 10 At the greater w cking heights (9-18 cns) it is well bel ow
its capacity. ﬁhgumedlbweﬂ3f@smmhﬁIRHRPQSﬂsznﬁIﬁhqseﬁtestﬁchnﬁﬁﬁ$%d fluff
| ayer to pull tg

the, [idplrl 23 Reindd & h SIS fﬁbﬁﬁ%d{mﬁe d o

Comparison 15 o0 Ievel In the | ow densi|t

the di aper w tWettI‘F&@ Wﬁephéh%rﬁlr%ﬁ?r ioffi Yagte oﬂ“’aﬁ QFRUED YRR ondi ng

head is a neasghe ehillde welairdeig \&E?@laﬁeﬁ hits i winglansi 1ys fstdhadly, i nprove
the utiliza |o% of the l.ow densi, i.rrat 20 (e.g. 2.8 g/g back vs. 0.1
g/g front a ofexgmple mhgn f‘é%l %usg[eﬁ%%%'om the effectiveness of the

densified layers in omrlep\neg.atthet ereafkrs idemdnstrhte thet stiper absor bent .

The | evel s of fI e{ﬁps e 22 g/ g
respectively af “ﬁ% gfgﬂ#iy g%ﬂ? rméﬁlng H?E@f%Z%fQQS
iIlustrates thdsesiendficsnds ofT depensieatewnthe rP‘H?WE@?t?@ fI uid from

the fTuff COMPQH i obitdTraltsId ﬂ?f%iieséodes:.gns.u s apparent from
t hese results t fluid distribution é reatl¥ ced the back of
& cgrars

the diaper 10n the de§Wbﬁ§QMHﬂ§Qﬁ9ﬁﬁf9 ¢ 1P bﬂ??ﬁSt with
the fluid distwhidh was madec it adcafddrse dﬂﬁﬁertha\hﬁoutlenemlboéﬂméhuff 35

layer is absent # Vi re er fluid
di gt ribution i ﬁet%gqrﬁ:otynt %a tq’ r%t Jﬁ&é‘%#}ﬂ%ﬂ% él?% apéeégm\:/\gﬁ{'g

~obt ai ned when wn@ese@dn@naﬁ$Q§nﬂﬂb#ﬁ&ﬂtﬂ#bdfb%%@dfh@mtth%rblgbetomed .

However, the fidefi LI ok GIUPEBNIadPever, these regions /

15 toward the upper édgé 8 of the diaper provide'surplus
absorbing capacity if needed. '
TABLE T

Whole Diaper Vertical
Wicking Test*

Weight  Amt. of Fluid

Absorbent of - Fluid Absorbed
Weight Comp. - Absorbed Over
g. Fluff g. Control

Diaper Description -~ ' = %
Control Diaper @ 36 0 140 _—
Diaper containing . ; _. | | | _ o’
1 ply of ' ' '
compressed fluff = 38 7. 171 22
Diaper with 2 pliés '
of compressed fluff 37 14 : 191 37
Diaper with 3 plies ' '
of compressed fluff 35 21 : 203 45
Diaper with 2 plies
of compressed fluff _ : :
& SAM _ 43%% 14 215 54
* o~ Absorption time: 15 minutes followed by 15 minutes

equilibration time.

** - Contains 7 g. of assembly containing'3 g. SAM.



-15- was followed for the purposes of these tests because the diaper front
. tends to becorme fairly thoroughly wetted when the rel ease of waste fluid
ocgurs when the child wearing the diaper is lying on its stomach, 5 for
ex le when it is sleeping. Mreover, the results denpbnstrate that t he
fluid distribution in the | ow density flufyfg areas is significant. This
denonstrates the unexpected synerglsnlobtalnable in these designs. 10

In the |nstancmxﬁhgj&a$uperabsorbent di aper, which was nmade in accordance

with the fourt set forthint spec atign, the
super absor bent natenaﬁniiiﬁrﬁﬁf E&t%ﬁtvgfﬁfFﬁ?dk}9 ﬁ?taénﬁF§Her regi ons
of the diaper. fhﬁﬁﬁanan hehexzhiepdnei s finear fibae, upaecdwedge 8 of the
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Fl ui d Absor OVerY(uﬁﬁ)madeA@@bl@@dngcbbe gbservatléhuff
g. Cont FObelaanQQééHlé)téﬁﬁhf@f‘iﬁ?' i eR€ pore vo ume3§1st:r 8ut1oﬁ
conpressed fl uf

710 178 SIS Ut iel Horeesodl Figkr aadctbat of a7
14 — 191 0.2 g/caﬂ3 Boftawood tHLBEP! | eBhef £6DIOWERG celablekf 35
a3r 1a compard, 1 VeI B BIGE ProftrPIER S sethynntcs
fol | owed by 15&mﬁmhﬁﬁﬂwggﬂlﬁluﬁﬁ4on time. |
The vertical wicking test was somewhat similar
10 to that conducted with whole diaperé described
N above. This test was conducted on 3" x 15" (7.6
x 38.1 cm) strips of the absorbent material mounted
on a 3/8" x 5* X 14" (0.95 x 12.7 x 33.5 cm) lucite
plate inlthe same orientation and manner described
15 for the diapers. A nylon mesh screen was used
to support the fluff strip on the lucite (acryllc)
plate. The plate and strip were thgn suspended
from weight-sensing means such as a load cell in
. an Instron (Registered Trade Mark) tensile tester.
20 The synthetic urine (in these cases the second
or salt-containing formulation) was then put in
contact with the lower edge of the absorbent strip
U and the amount of fluid absorbed as a function
of time is recorded at several time intervals for
25 the 15 minute duration of the test. The amount
absorbed was calculated as the grams per unit basis
weight of 1 gm/cm2 per unit width (1 inch, 2.5 cm).
The vertical wicking capacity is defined as the
amount absorbed in the defined units at the end
30 of the 15 minute test. The reported rate was that
' measured from the plot of amount:abforbed/unit
basis weight/unit width versus time? over the time
interval of 7-21 seconds. The test was replicated
six times and the results reported are averages
35 of these six measurements.



** - Contains 7 g. of assenbly containing 3 g. SAM - 16 - Exanple 2
Simlar results as with the higher density fluff can be achieved with finer
fiber, hardwood pulp fluff but at normal density (0.1 [err]) This discovery-
was made follow ng the observation of a_r markable simlarity in the pore~t
vol une distribution 3 5 of 0.1 g/cmdensity hardwood fluff and that of 0.2

[err] softwood f'UffFluIﬂedEQEEQﬁh&ﬁohthﬁ%H%%ﬂ%ﬂé%th%‘ﬁEéé&F%d“ﬂCk'ng
properties of softwo W cking test was

d a e vertic
somewhat si ni |BY §betS“FﬁéP cGﬁ&u&F@@Lﬁ Hmméai45%ien£§¥99%%£§|bed above.
This test was thedoompletiod’ of the (tésk,x i38.theans marmerd the absor bent

mat eri al mount g n?g Be§/ § t%‘é Wh%é'escr |ag)%d)%112 I7n X‘%‘ﬁfg 5 ££Q lucite plate

in the sane ori ron and manner 5 for apers. A nylon
mesh scr eerS wagonesdcosregpondingh&or [tivef sﬁme;yQﬁttQﬂilhﬁiqh¢§acryl|c)

plate. The pl a&eréneoﬁb&haawwgtlw tHeS RYMAL J TEHBWB! SliTASNS| Ng means
such as a load cell in an Instron (Reglstered Trade Nhrk) tensile tester.

20 The synthetT&I urlne (in these cases the second or salt-containing
fornulation) was theAspmbylaeceahamuaadifﬂdmaﬂnéMresutxscﬁntTubBbsorbent

strip and the of .l |d absorhed as a f. .ct| me3is recorded at
several tine |ﬂ¥grggf v 5 E@l[ I‘i’é‘cﬁ'nﬁl e S at? g 9*1 Miest. The

S
anount absb@bedenaityahamﬂubed éduwﬁéqyﬁneﬁnnnﬂauulosg&yswithght of 1

[err] per unit %gtg b, b”ﬁg’ H‘ZI : t 1%,6%%&3; FR1YEEK ngpgapacity is

defined as the anDun abso unlts at the end 30 of the 15

mnute test. ThBitdpdr wdgkingde rate afathfedardtead ctuke fRbiSof amount

absorbed/ unit petween the two softwood fuffs. The fluid distribution

pattern in Table III also shows the similarity

IS of the hardwood fluff and the 0.2 g/cm> density
eoftwood fluff. These results imply a sllghtly
larger average pore size for the former than the
latter. - _

Hence. a combination of softwood and hardwood

20 fluff at 0.1 "g/cm'3 density should have similar

fluiad disrributioh properties to a two-density

\/

sandwich of softwood fluff, as prev1ously described
in this d1sclosure.

TABLE II |
VERTICAL WICKING CAPACITY/RATE ' o
{Showing 51m11ar1ty in caplllarlty of softwood kraft at
0.2 g/cm and hardwood kraft at 0.1 g/cm density)

R *Vertical
Material : Dens§ + Capacity . Wicking Rate
_ (g /cm”) G/UBW/UW G/UBW/UW/SECi
Softwood Kraft Fluff: 0.1 - - 499 ' 48
Softwood Kraft Fluff 0.2 573 36
Hardwood Kraft Fluff 0.1 580 a2
* Units are grams per unit basis weight (1 g/cmz)

per unit width (1 inch, 2.5 cm)



basis weight/unit width versus [err] over the tinme interval of 7-21
~ seconds. The test was replicated six tines and the results reported are
averages 35 of these six neasurenents. -17- Fluid distribution in this
t was neasured by die cutting the sanple imediately follow ng the
completion of the test, in the same mannerg descri bed for the whol e di apers.
In this case 5 zones corresponding to the sane vertical heights were
conmbined to give the results shown i nTABBEeIEE|. As may be concluded from
the results in Table |lprdif yedd o K Gy Lt R [err] 10
density hardwood fl uff 1ﬂn71Eqnnng;Eg1nn§%rwﬁ1$§¥igé-%#£$réé%err] density
softwood fluff. The initial mﬁcklng rate qf .t he_ har dwood qu f falls
bet ween the two softwood fuffs. The fﬁHP 1§P§tPP BF qﬁcﬁa 849 in Table
1l al so shows the S|n1lar|ty 3 15 . @S _and the ,Q, 2 g/ cm
density soft hese oy ' ; x ge pore
size for the f 5 &o QaR 5?@ Iatter Hence, a conblnatlon of softmood and
har dwood 20 f & i err] densbtb shgugd hav% ilﬁl|%rof|UId 0. 7
distribution p ope? Ies to a two-denSi'ty sarndwi ch of ‘sof twood fl uff,
previ-oasly des 6ﬁ9@905” tRigg di sclosure. TABLE || VERTI CAL W CKI NG
CAPACI TY/RATE? 5 mlarity ingcgpillgagity ofs goft wgqQg kraft gt7 3 0.2
[err] and hardmood raft at- 0.1 g/cm density) *\lertical Material
Density Capas&t8yood §rwtek|ng Rat e _
(0.1 g/cm 8.2 8.1 7.2 5.3 3.3

N\ ** Tensions are measured as vertical distance
from f£luid source.

Example III _

This example is directed to a double fluff
layer of soﬁtwood fluff over hardwood fluff. The
hardwood fluff was a bleached'kraft, South American
Eucalyptus hardwood pulp. The two-ply fluff contained

equal weights of the softwood and hardwood pulp
layers. After densifying the layers to 0.1 g/cm3
density, the vertical wicking properties (same
test procedure as for Example II) were as follows:

TABLE IV
VERTICAL WICKING PROPERTIES OF
SOFTWOOD/HARDWOOD LAYERED BATT

***Vertical ***xWicking ***Specific Absorbency
‘Capacity. Rate at Following Tensions
' Ocm 4.5cm 9 cm 13.5cm 1l8cm

544 46 = 7.8 7.8 6.1 4.3 3.0

*** Same units as in Tables II, III.



[err] GUBWUW G UBWUWSEC err] Softwood Kraft Fluff 0.1 499

48 Softwood Kraft Fl uff 0.2 573 36 Har dwood Kraft .
FI uf f 0.1 580 42 * Units are grans per unit T
basis weight (1 [err]) per unit width (4 ismch, 2.5 cm -18- TABLE |1 ™=

FLU D DI STRI BUTI ON I N VERTI CAL W CKI NG **Speci fic Absorbency (g/g) at
Fol | owi ng Tensi ons OCompa4ibgmtheOdistridbuidon rkEgurhtSofforoathekr af t

0. 1g/ - ft d Kraft
EO 299} F‘; ]r % ) 668ublg i_ay%rgd £3u®f in 'l‘gbg.e v vfolth thosge 75%; dmgd K: gft

(0.1 g/[err])gsgftwgoﬁ kraft (Table IIT), it yg;ypparentgtha& Tensi ons
are neasured a&h&ebi:beéhcél sfaae Eﬁ@ﬁllfybltlu% SIEUCCRC ) ¢ empuom s

exanple is tQ doubl e .f | | ayer of ,sof d fl over har dwood
FIUTT, The Par BUBSH MiGRANGA80R1pEE. Ehey UPPEE S IHEORNTEAR Eucal ypt Ue
har dwood pul p. hihésthapLyth&hh danﬁacmednamlﬂ cmaqpneskﬁ tThei ss of t wood
and hardwood p AR e g/[err]
density, the vgrtpég¥q Erﬁthhgqgg ﬁ&% %%§%§t eﬁﬁkéﬁy r%?as for
Exanple 1) mepalxsreerlemtSTABEEorEvtVERtmp @QWWERTI ES OF

SOFTWOOD/ HARDWOOD LAYERED BATT ***Verti cal ***W cking ***Specific

Absor bency pacity Rat e at Followi ng Tensions O cm 4.5cm

9 cm 13.5% E&e&@&aﬂ 46 7.8 7.8 6.1 4.3 3.0
A 40 g/m2 web of meltblown polypropylene

containing 40 percent by weight of superabsorbent
(Waterlock J-500 from Grain Processing Company) _
was prepared. The superabsorbent was intermixed o/

15 w1th the fine meltblown fibers (surface area about
lm /g) containing enough surfactant (e.g., about
0.3-0.5 percent Triton (Reg1stered Trade Mark)

'X~102 from Rohm & Hass Company) to assure wetting
of the fiber matrix, the composzte be1ng densified

20 to 0 1 g/’cm3 during the manufactur1ng process.

o When this web was subjected to the vertical

"wick1ng procedure described in Example ITI, the
results presented ‘in Table 5 were obtalned. From
these results '

25 it is apparent that the fluid wicks vertically 4.5 cms
but then essentially stops, presumably because the o/
swelling particles have restricted the fluid flow
in the web by plugging the pores.

When this same web was'placed'beneath'a softwood

30 fluff layer, having a density of 0.2 g/cm , in a

diaper constructlon, and the whole diaper was subjected

to the vertical wicking test (described in Example I),
the effect of the fluff layer as a fluid distributor
for the superabsorbent was apparent. In Table 6,

35 the fluid distribution is shown for the total absorbent
composite, the fluff layer itself, and for the meltblown/
superabsorbent web.

Comparing the vertical distribution for the
meltblown/superabsorbent web from the diaper (Table 3)



*** Same units as in Tables 11, 1I1I. -19- Conparing the distribution
.results for the double-layered fluff in Table IV with those for softwood
kraft (-Table II11), it is apparent that the presence of the Eucal yptus |ayer
gréﬁfLy improves 5 fluid w cking agai nst the upper two hydrostatic heads
(i.e. inthe 13.5 cmand 18 cm zones). JThyg 1s particularly inpressive
since the Eucal yptus only represents 50% of the two-ply structure. 10
Exanp!ehlv ? 4ﬁiﬂﬁn€héegaeé-Hagmbb%&ﬂﬁpghﬁg&gfﬁb@@%gauﬂﬁﬁgﬁruthD pg;cent )
y wei ght of syperahsor t terl oc - r [ rocessj ng npany
was prepar ed. #%Bsé bgpaSSBF%eﬁFgﬁag°inggngkgd%gé*ﬂ?PﬁQHﬁ¥quéaneltblomn
fibers (surfactmpreveabtbe dipéribngjonotvaithenguperadiscmberdct Goomgarey. |
about 0.3-0.5 rge i ( kS edeTrad B?ﬁk) - fqr m & Hass
Company) to asggtg &gtgézgﬁgf ?Egbf%gérgﬁétgfg, ] é%ﬁ%%@iﬁéﬂgiﬁﬁg
densified 2» beight.q2rdr BYIdUEF nG-Lhe/mhmuf HOter ithatpedds Lesten this
web was subj ecihedet 8imitayeyt raal £8kCkENgiRGeeRJUr UK imyd, N Exanpl e
I'l, the resultf péﬁseﬁte in Tablg 5 r? obtalne%. Frlﬂtffigéresults 25
it is apparent fnkPe; RESFUNETSi BRLOYER: FRPFPCRES EMrHHRT « essentially
st ops,” presunehbéjgbtcwaiicketdhdénstbel dhgppar woallds contd nuestto ditreskddse f | ui d
flow in the wefy UgehBInkNen P S ( _
beneath a softwogﬁegg Q?FE?PBI g%?f‘ghzﬁ#%ggé’%%?&’??‘?ﬁ’&k%%ﬂ@ﬁ a -

di aper conk@rueirtnaldmdstap-whol e di aper was subjected to the vertical

wi cking test (described in Exanple I), the effect of the fluff |ayer as a
fluid distributor for the superabsorbent was apparent. In Table 6, 35 the

fluid distribution is shown for the total absorbent
-/ TABLE 5

VERTICAL WICKING TEST
MELTBLOWN/SUPERABSORBENT WEB

Basis : : ***Specific Absorbency
L Weigat Densitg _ at Following Tensions*
Descrlptlon g/m g/cm 0.0cm 4.5cm 9.0cm 13.5cm  18.0cm
Meltblow Web
with no Super-

absorbent 93 0.1 7.9 7.7 2.4 0.0 0.0
Meltblow Web | |
with 40% Super- ' '

u

*  Hydrostatic Tension in cm of water.
*** Same units as in Tables II and III.



conposite, the fluff layer itself, and for the neltbl ow/ superabsorbent
web. Conparing the vertical distribution for the neltbl own/ superabsorbent
web fromthe diaper (Table 3) - 20 - with the data in Table 5, it is /™
apparent that the densified fluff acts tcemi<k the fluid higher and ’
i mproves the distribution to the superabsorbent (conpare at 9 cm height,

11.6 g/g vs. 1.1 g/g; and at 13.5 cn15TABBEg5t 2.7 g/g vs. 0.1 g/g). Note

that both tests were simlarly 4EArEBALIRTERINGE SEsiur t hernore, if the
tests were allowed to proceed f ked in the diaper
woul d continue to increase, wheQMDIARER CONFAIMENG ner absor bent web al one

would 10 virtually stop. TAM@L&W@EM&@ME’E&&B

VELTBLOWN SUPERABSORBENT WEB Basi s “***Specific-
Absor bency Wei-ght Density ' at Follomnng Tensi ons* Descri ption
[err] Diaper [err] 0. Ocnbr¢. 5cm ABsBchent3. 5cm  1&*GFEpedilfiild Absddberidyh
no SupdysortEsot bent AbsogBent  Cofiptnent 7. 9at'Fdllow1ng Ternsibns*
0.0 Meltblow Web with Méddaberfg) absor bent 139 _ 23.0
20.5 1.1 0.1 0.0 * Wdrostatlcwt&3 Som_ Jfwlcm
units as in Tables Il and IlI,_ = -21 - TABLE6VERTICAL WCKINGTESTO\I
DI ApEﬁ]m@eq}sp\Egle - 4.27 Fluff 7.5 4. 2.5 . 1.5
.2 g/cm ' : -

over coextensive : . _ e

layer of Melt- MB/SAM** 18.8 19.7 11.6 2.7 1.0

blown Web with

- 40% Super- ' Combined 9.9 10.1 6.4 2.6 1.5
absorbent (ba§1s _ Absorbent W/

weight 139g9/m™)

* Hydrostatic Tension, cms of water.
** Meltblown Web/Superabsorbent = .
*** Same units as in Tables II and III.
Reference is hereby made to the divisional application 8726781

_{2198357) which is directed to a d1sposable garment comprls1ng _
an absorbent structure hav1ng opposed lonq1tud1nal ends and 1ncludlng
a liquid permeable liner to face the body of a user, an outer liquid
impermeable cover, and liguid absorblng material therebetween.
the liquid absorbing material including a body of cellu1051c fibres
wherein the structure further comprises superabsorbent material,

" such superabsorbent material being arranged to be disposed'in-ﬁse
wholly between one long1tudlnal end of the structure and the target\\J
area where llqu16 1n1t1ally accumulated on the garment, the super-
absorbent material belng,mounted in liguid transfer.contact with
said body of cellulosic fibres, and the body of cellulosic fibres
being effective in use to draw some of the liquid accumulating
on the target area from said target area to said superabsorbent
material so that the superabsorbent material provides an additional
reservoir for liquid absorbed by the garmeht, such additional reservoir
being longitudinally spaced from the target area.



MELTBLOWY SUPERABSORBENT WEB Di aper Dry ___Absor bent

. ***Speci fic Absorbency Absorbent Absor bent Conponent ar
Fql'l ow. ng Tensi ons* Weight (g) 0.0cm 4.5cm 9.0cm 13”“’"” l,ﬂ f
dewsifi ed 4. 27 FI uf f 7.5 7.2 4.5 " Iﬂﬂ"ﬂg .2
g/ cm over coextensive layer of Melt- . 29 - MB/ SAM® 18. 8 39 ¥

. 11.6 2.7 1.0 blown Wb with 40% Super - : Combi ned
9.9 10.1 6CHAIMS: 2.6 1.5 absorbent (basis Absor bent
wei ght 139[errT) *  Hydrostatic Tension, cns of water. ** Meltblown
Wb/ Super absorbent *** Same units as in Tables Il and Il11. Reference is

her eby made tolthe dhviiispaapbippoacmensnhayisgsa igydds permeabie s

directed to a dizppse8l ga8a’ FRA! bEAYPHESLNUs@R ,2RR0LRARRY JlikGigure having
opposed | ongi t udi nal engs and |nclad|n a I|gU|d gerneable,llner to face
the body of a LEBRIMEADLS EPVEF AR iﬁggﬁﬁeé EerbdRgr mateF idlqui d absor bi ng

material thereghepebatweds, | saiddlagagababgording wateidlaldicompt ilkddy of
cellulosic %lbre .Wherein thefstr ture furtger C . ses per.absor bent
material, s chasgbgfngBYBén? nﬁngngsggiﬁé 59Faﬁ§§anﬁoab3% i"Sposed in use
whol 'y~ bet weenaveragengotedshae and af sebondt layeur efacelillidosdreget ar ea
where |iquid i pibbaL! HadAymy' 8heSnanablragRr FREL eilR,SWagq absOrbent

In Tiqui er contact )0

mat eri al bei ng nhounte trans wi th sal dy of
cel | ul osi c fi begondnaveragdeoBPref sdae| bpdapc 1essr £hapeithe LirEL i ve in use

to draw some oavebagki ioré 3¢gEndhat sBIGOFiRE Nayes! briey Powitidned ar get
area to sa 8 sgggra sogbe t natealgl-so thgt tgg %gpﬁﬁcbsorbe t, materi al
provi des an®addft¥8RAI SRECPFEPPIt oRYPFqaPH 8536r Bed 16y RAEE nt, such
addrtional resktimery wbengihohhet ndspethiveppored ice idistrdbgtticar ea. -
22 - GLAIME Lo¢ ¢né €1,8P2398EE 8060%UD HAYeRYe? thedYal JUde B
size of the second layer is greater fhan the smallest
pore size of the first layer, so that in use the
15 second layer draws fluid from a target area of
the first layer and transfers the fluid to a position
remote from the target area at which point at least
a portion of the fluid is transferred back to the
first layer.
20
2. A garment éccording to claim 1 wherein said
first layer has a density of between 0.03 and 0.14
g/cc, and said second layer has a density of between
0.14 and 0.3 g/cc and a total void volume of at
25 least 80%.

3. A garment according to claim 2 wherein said
first layer has a_@ensity of between 0.07 and 0.11
g/cc.

30 _
4. A garment according to claim 2 or 3 wherein
said second layer has a density of between 0.16
and 0.22 g/cc.



liner to face the body of a user, an outer |iqui er and

| i qui d ,absorbing material therebetween, said |iqui at ria
conprising 5 a first layer of cellulosic fibres qig‘ﬂgmgn“aﬂ“mrage pore~
size and a second layer of cellulosic fLbpgs_havi Md aves age pore =
size, said second average pore size being less than the first average pore
size and said bi.rst hagarmesithacRetidimach ldhpasressd ieg deBehwnd | ayer and
said-fluid pernﬁabls Iine%, wherein_ the Jespeca%vghgorelsize gistéibution
of the two | ay¥PETSIB: PR JAVRLS (SOMRTE SR R edomingntdy SoteweRd g | ayer
is greater thafilufi§.snall est pore size of the first layer, so that in use
the 15 second | ayer draws fluid froma target area-of the first |ayer and
transfers the fluid to a position renpte fromthe target area at which

poi nt at |efst6a por A GRTHENHAGARUNS 42 Lk redhprgin Saide first
layer. 20 2. fifs@aaidNseddnd diayers Hdvd neubstiei sl Bpihéi rst | ayer has
a density of betwee O.Q- and 0.14 g/c¢, and said second |l ayer has a
density of bet REER g?ff d 0.3 g/cc and a total void volune of at 25 |east
80% 3.. A garment according to claim?2 wherein said first |ayer has a
density of between 0,07 Q. : PRRPCI0 N .ﬁqu- o ing to
claim2 or 3 vm\}grei n.asélagﬂn%g&)%ﬁyﬁnig%o acjd%in@i?a{ of | %a‘fq?wegl%go. 16 and
b.22 g/cc.10 figst and secmgiarl{mr%amemgﬂqnﬁiagw of ketwesncl ai m

wherein said | pyer g/cemanids ® Aedpadantly sof twood fluff. 5 6. A
garnment according to claim-1 wherein said : _

8. A gérment according to claim 7 WHerein said U

first and second layers have a density of substantially
15 0.1 g/cc. | |

9, A garment according to claim 6, 7 or 8 wherein

said first layer cbmpriseéﬂprépqnderantly softwood =

fluff, and said second layer comprises preponderantly
20 hardwood fluff. | )

10. A garment according to claim 9 wherein the

first layer comprises predominantly softwood fluff

and said second layer comprises preponderantly
25 hardwood fluff. o

11. A garment according to claim 10 wherein said
first and second layers comprise predominantly'
softwood and hardwood fluff respectively.

30
12. A garment according to any preceding'cléim
further comprising a portion of superabsorbent
material in fluid conductive contact with said
second layer. '

35 |

13. A garment according to claim 12 wherein said
superabsorbent material is disposed toward one
longitudinal end of the garment.



fi'rst and second |l ayers have substantially the sane density.—T- A
.garnment according to claim6 in which the 10 first and - ve
a gdensity of between 0.1 g/cc and 0.15 g/cc. 8.. A ga}lm"ﬂmnnﬂmumo
cl & 7 wherein said first and second | ayers have a densktycOfL n s =+
substantially IS 0.1 g/cc. 9. A garmen4aecording to claim6, 7 or 8
wherein said first |ayer conprises preponderantly softwood fluff, and said
second | ayer cdfipri sésggrasatdacaaddin taratvibef f¢kadins 132 to A gar nent
according to chai wh8reher @aid F fdupdr dBREY b a1 P 091 NEdE bdrsed
sof t wood quffiand said %eggnd | ayer conprises preponderantly 25 hardwood
fluff. 11.  AlBaPn¥fP Q& HBTEF 10 claim 10 wherein said first and second
| ayers conprise predom nantly softwood and hardwood fluff respectively. 30
12. A gar geng eaccopdi | cedl clalmfyurther co |sknNg a
portion of gﬁp%?ébso?bg%%mtﬁg‘ttg%ﬁgﬁﬁcq tr}%%l cjf:]gén%c |V°Q1%:roen ac%é%lht h said
second | ayer. Webilgomprises hwérartddridt fiibmesd ai m 12 wherein said
superabsorbent material is disposed toward one tongitudinal end of the

gar nent . - ié - 14. A garnment according to_a2¥ of clainms 12, to 13
wheréin said o SUpePaS%F‘I?gﬁ't aeaarding %o Ghatm4d Rr i 1P FRREEIR fibres.
5 15. A gar sadtl aeborid fa ttheclform B Vihgs@idhsai d web conpri ses
hydrophiliiofibres. 16. A garment according to claim 14 or 15 wherein

said web is in the formof a pouch.
17.. A garment according to claim 14, 15 or 16

wherein said web comprises meltblown fibres mixed
W with said superabsorbent material.

15 18. A garment according to any of claims 12 to
16 comprising a third layer of cellulosic fibres,
having substantially the same density as said second

layer, disposed beneath said superabsorbent material
layer.

20 19. A disposable garment substantially as hereinbefore
described with reference to Figures 1 and 2 of
the accompanying drawings.

20. A disposable garment substantially as hereinbefore
described with reference to Figures 3 and 4 of
the accompanying drawings.

21. A disposable garment substantially as hereinbefore
described with reference to Figure 5 of the accompanying
30 drawings.

22, A disposable garment substantially as hereinbefore
described with reference to Figqures 6 and 7 of
the accompanying drawings.

35
23. A disposable garment substantially as hereinbefore
described with reference to Figures 8 and 9 of .
the accompanying drawings.



10 17. A garnment according to claim 14, 15 or 16 wherein said web
conprises neltblown fibres mxed with said superﬁi H M I 15 18.
A garment according to any of clains 12 to 16 co ﬂ”l ﬁu ""ﬂ“ﬂl ﬂ Ly of =
cellulosic fibres, having substantially tdse -sane dénsity-as" s&i d second ???

| ayer, disposed beneath sai d superabsorbent material layer. 20 19. A
di sposabl e gargent smbaispbsablq garmenti abebodéndesor iapad brecedi®Ber ence

to Figures 1 a c g A di sposabl e gar nment
substantlally'éiéfhe ?ﬁﬁé%@ ggg@a@%g@ng gﬁaﬁtﬁlré?erence to.Figures 3 and
4 of the acconpanying draw ngs. 21. A di sposabl e garnment substantially as
her ei nbefore described with reference to Figure 5 of the acconpanyi ng 30
drawi ngs. 22. A di sposabl e garment substantially as hereinbefore
described with referedte To FIgures © and 7 oOf the acconpanyi ng draw ngs.
35 23. A di sposabl e garnment substantially as herei nbefore described with
reference to Figures 8 and 9 of the acconpanyi ng draw ngs. 25 24. A

di sposabl e garnent according to any precedlng cl ai mwherein said garnent is
a di aper.




