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This’invention relates to absorbent articles using both hydrophil %&7?&212
materi al and ‘di screte particles of substantially water-insol ubl.e

as absorbents$. Absorbent articles of this type include.di sposabl e diapers,
adul t i ncontl nence pads, 10 sanitary napkins and the |ike. BACKGROUND CF,

THE | NYENTI ON Vit er - i nsol ubA@sdmdnmmcﬁsewmd BURT LAVEREDOCORESS whi ch are
capabl of absorbing* arge quantities ﬁ S su s water- and body
wast es and which are further capabl e Jof af“ét i Mehgmafudh 15 absor bed

fluids wunder - noderate pressures. Dawns €. HoagREgat ifon characteristics of
wat er -i nsol ubl e hydrogel s nake such teri aé e?ge ially useful for

i ncorporation into absorbent articles G bl e di apers. Har per
et al.; U S, S§Patent 3,669, 103; IsswEELWMMETWBINWanonnd Har non;

Patent 3,670, 731; |ssued e t he
use of hydrogel, e., h%ﬁw 14'll‘}Pﬁﬂg)(?I %na deri a b?ﬁ%?o?gﬁﬁwﬁ%aﬁé%&hme
ef f ecti veness of hydnoohhh@fbbe:gmmwebeandndtwem Qarhmiuespofsabbsataatbsdﬂb'ent
articles can be qv&%&-ﬁiﬁ%ﬂgﬁé‘th%‘aﬂef hﬂsf Qﬁé’ﬂrbﬂﬁﬁs‘ Ul Qs GfEner a’i“i‘g@\

whi ch the hydroge mat er 1 al porated into the absor
article. I n sonBhiscatupe, 1"FU+dee>6’dﬁﬁP%ab]9hé‘éﬂqréet ﬁ@'é‘rfes'ﬁ‘céﬂt?\"fﬂﬁ%géﬁdss

fluid absorptjpn gdnhizap {arm pkeny and tdhel Pkecan be adver sel y affected by a
phenomenon cal |l ed gel blocking. T KE g L:o ' escribes a
situation that occurs when a hydr o83 - er, conposite,

etc\_is wetted. 30  Upon Naeelt-nmgolubﬂbehyadmbatsaarb pdn‘kynhyttr m@téri&isewhﬁdh '

material, wetti ngtty eRE 18 PETESB BT 1akse qlEnt (G & £RUids SuER S §tHv,,,
di ffusi on processand |bedyr wastesaand ewhich ane sfumhens Qalnableabﬁorr’ptamngf sgdhui d
by the articl ?5 ' Saﬁ@iﬁ%e&' M dd h%déﬁ%ﬁéﬂ& SpresSlirdd Ui dTﬁé%ebeam{:W

and failure o | aper or sanit
charactemshcs of water-msoluble hydrogels make such materials

especially useful for incorporation into absorbent articles such

as disposable diapers. Harper et al.; U.S. Patent 3,669,103;

Issued June 13, 1972 and Harmon; U.S. Patent 3,670,731; ‘Issued

20 June 20, 1972, for example, both disclose the use of hydrogel,
i.e., "hydrocolloid," materials in absorbent products.

~ The effectiveness of fluid-absorbing hydrogel materials

in disposable absorbent articles can be quite dependent upon the

_form, position and/or manner in which the hydrogel material is

.25 incorpbrated into the absorbent article. In some cases, for

' example, the effectiveness of hydrogel fiuid absorption in absor-

bent articles can be adversely affected by a phenomenon called gel

blocking. The term gel blocking describes a situation that occurs

o when a hydroge] particle, film, fiber, composite, etc. is wetted.

.. 30 -Upon wetting, the surface of the hydrogel material swells and

 inhibits liquid transmission to the interior of the absorbent

material. Wetting of the interior subsequently takes place via a

very slow diffusion proce;s.' In practical terms, this means that

N ~absorption of f1uid_by the article is much slower than discharge

35 of fluid to be absorbed, and failure of a diaper or sanitary




>2- napkin or other absorbent article may take place well before the
hydrogel material in the absorbent article is fully saturated. A nunber .of
prior art attenpts have been made to inprove the effectiveness-of hydrogel
materials +in absorbent articles by 5 m nimzing gel blocking tendency. '
Thus, for exanple, Procter & Ganble; Eurgpean Patent. Application

EP- A-122,042; Published October 17, 1982°di scl oses absor bent structu,__gs
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such as Q?a ers g or ement I on
exanpl e, indi @atwkt hhavinghyparticlesir ®fel watenr selubl exbswatenrswellabie ur e

Chraelry LS e Time e i S iy
Mesek et al . ? gf-ﬁ"tﬁl@ 3&%’9 Isﬁg&éﬁy\lgi 95@ {ngqgesd,a sorbheat  an
absor bent artIfebpod%a%tmcmés/okrmehnmnmmm bﬁtﬁymget ficlgzdangeat h a
20381d$g§ :ggﬂ ﬁ?t?rei% r&ﬁﬁq glgétee&ha sor%‘g'ﬁP%ﬁrtl WPcbrFanl udes .
an absorbent IPagent c&pﬁcalfmtatjopodloeti,dBZ;aBWAdeublrtshedf July 18, 1984
discloses disposable absorbent articles containing a pad assembly
having one or more surfaces coated with absorbent po1ymer in
patterns designed to prevent gel blocking.
20 Other prior art attempts to improve the effect1veness of
hydrogel materials in absorbent structures. have involved particu-
lar arrangements for positioning hydrogel 'wi_thin the absorbent
structure in discrete zones such as layers or pockets. The
aforementioned EP-A-122,042, for example, indicates that a hy-
25 drogel-containing absorbent structure can be positioned as a lower
layer in a disposable absorbent product underneath an upper layer
containing only hydrophilic fiber material. Mesek et al.; U.S.
Patent 4 102,340; Issued July 25, 1978 discloses an absorbent
article hav1ng a8 hydrogel-containing batt positioned underneath a
30 densified layer of fibrous material, Elias; U.S. Patent
4,381,783; Issued May 3, 1983 discloses an absorbent article which
"includes an absorbent layer containing pockets of an admixture of
_hydrogel particles and discrete introfying'particles. Holtman et
al.; U.S. Patent 4,333,462; Issued June 8, 1982 and Holtman; U.S.
35 Patent 4,333,463; Issued June 8, 1982 both disclose absorbent
structures containing reservoirs of superabsorbent particles



hydrogel particles and discrete introfying particles. Holtman et al.; US.
Pat ent 4, 333,462; |ssued June 8, 1982 and Holtman; U.S. 35 Pat ent
4,333,463; - Issued June 8, 1982 both disclose absorbent structures
containing reservoirs of superabsorbent particles =~ -3- positi oned near
one end of the structure at the void zone of the wearer. Per sonal

Products Co.; European Patent Applicatiof*EP-A-108,637; Publi shed. May
16, #4984 describes’, thin, absorbent p

r t s, hayi .
superabsorbent _comPaitiongd Jisap, ere, srd €&“§n§t'§'%§bpeq a&n LR (pid, zgng, of the:
\1N5| I Hg%og : lU.‘I{(weE’ﬂér&nt Péysona¥ | Pxoduots Noo.;l, BDtpeds, Pateht siAppl idation

, | scl osegpap 1aks e navwi.ng 1& UlioRE- s a -
i ncor porated onl'y nﬁtﬂg.’@aﬁt rﬁ&b??ﬂ’g%%@ valreibé_r ellgla'EE %@thgs m%fs?ﬂ{ e?l?seo(r:' | vte. "
N?]Ew t hst andi.ng ftplrreduqtar haning prsuperabsarbent-containing absorbingmpayere and He
ef fectivenessg of .: g t ek hils 8 rb i :
produsts, thefe | ﬁ"g‘pg‘?ﬁ& ?héiﬁﬁﬁgé‘é?}g%:ﬁgn?’ﬁ‘; ﬁg%‘%eg“éﬁ?%%‘ﬁ?%ﬁ?@gt ";
absorbent articleds ) Per i IS8 i &0 POROOERE | DR
T [ e T s ko ot

- _ : W acqul st tion an t

of bodlyI flui-ds ]E)y Pafd whersi it Wﬂﬁ{a b&?’[‘qst,tl éf}e‘:% q'ogel mat eri al IsS gilreu on
general |y significantly noNstwisipstandieg tthe nardiod viod abre latd il
fiber materi alg (e..glg. cel #ul-ogéf f#ﬁ ?ng)s éq,ca,gﬁlr gil]yﬂ'gt ol L??t er:nﬁmb ‘:
advant ageous 11 pr'l Feee a tﬁc & ‘Z? PR ATt | § sor't)er?t capaci t>a/ Ryoenty
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material does not {Aufde! YuriitiBr! ofNenolding 2ldiseHarged oy aFIQidnivithout
article to quickly acquire di scharged b(')id ?de ... Lt i s thergfore .
primary obj ectlPve terfrripgestiy ti'gv%?ﬂ‘ﬁ 6# Q"oa"%r%iﬁtﬂéb“taﬂgo?ge%dy fluids

articles which ae aRSPefthdh! thef beeidNes amgdrddelcimmerialst aver gemeraily
hydrogel i?bsorbentsfgﬁgfﬁcant1y more expensive than readily available hydrophilic
fiber materials (e.g. cellulose fibers). Accordingly it would be

~advantageous to provide articles wherein either absorbent capacity

- 20  of the hydrogel-containing article can be improved or wherein a

given absorbent capacity of an article can be maintained while

reducing the amount of relatively expensive hydrogel material

_ used. It would also be advantageous to provide articles wherein3

Y - -. . the fluid-storing hydrogel material does not adversely affect the
.25 ability of the absorbent article to quickly acquire discharged

body fluids. It is therefore a primary objective of the present
~invention to provide absorbent -articles which are especially

effective and efficient in their use of hydrogel absorbent mate-

o rials. ' R ' .

.30 - Another potential advantage which can be provided by

| certain hydrogel-containing disposable absorbent articles relates

to the prevention or reduction of diaper rash. Diaper rash is a.

common form of irritation and inflammation of those parts of an

infant's skin normally covered by a diaper. This condition is

'35 . also referred to as diaper dermatitis. napkin dermatitis, napkin

~ rash or nappy rash. ' o



Fials. 30 Anot her potential advantage which can be provided by
certai n hydrogel -contai ni ng di sposabl e absorbent articles relates to the

prevention or reduction of diaper rash. Diaper rash is a common form of
irritation and inflammation of those parts of an infant's skin norrrally
covered.by a diaper. This conditionis 35 also referred to as' di aper
dermatitis, napkién dermatitis, napkin rash4‘br nappy rash It is
general ly acceptéd that_true "di apger rash": [er e, errratltl
condi tion which is comdnlis gererallyfccept té']a§t E
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mxture is beliggy t,.gs,pe a major factor in producing skin irritation.
Uine in contact wth’ ef yes fror’gfece can also result
anmoni a whi ch rai ses skith has nowy
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na m xi ng of
di schar ged uri meoduningeskin irnitation.acloing nin wont@pfwﬂdﬁdsngfymj deonve of

di aper structu ave no een ned to

the present invgpad nt &y Q‘ébgﬁ% s P‘@ﬁﬂ:tt'l@ﬁtdfc'aﬁfoﬁicﬂhi’& %@ﬁé‘s’ Skir
which hol dlgl SChar 1$urr'ilsgeu?r;kinepche fbrr']-eigﬁp s eve gloofn% a\nand abave, .
_ i_n turn increases that fecal proteolytic and 1ipolytic enzymatic
activity which produces diaper rash. :
' The foregoing diaper rash model suggésts that effective
diaper rash control may be achieved by preventing mixtures of
20 urine and feces from cbhtacting diapered skin for any significant
length of time. Prior art disposable diaper structures have not
in general been designed to eliminate mixing of discharged urine .
and feces. It 1is, accordingly, a secondary objective of the
present invention to provide absorbent articles such as diapers
25 which hold discharged urine and feces in separate locations within
the absorbent article and which might thereby prevent or reduce
diaper rash caused by skin contact with urine-feces mixtures.
| * SUMMARY "OF THE INVENTION
The present invention provides an absorbent article such
30  as a diaper or incontinence pad which is suitable for absorbing

body fluids in an especiaﬂy effective and efficient manner and

which may also prevent or reduce the incidence of diaper rash.

Such an absorbent article comprises an elongated 1iquid impervious

backing sheet, a relatively hydrophobic, 1iquid pervious topsheet -
35 and a layered, absorbent core positioned between the backing sheet

and the topsheet.
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the absorbent article and which night thereby prevent or reduce diaper rash
caused by skin contact with urine-féces m xtures. SUWARY OF THE | NVENTI ON
The present invention provides an absorbent article such 30 as a diaper
or incontinence pad which is suitable for absorbing body fluids in an
especi al-ly effectivye and efficient manner and.gehi ch nmay al so prevent or
reduce the incidence;of diaper rash. Such an absorbent article conprises an

el ongated |iquid inpervi oushdagidorterdtcire @omi#idks VBbth Wr@EPb’mﬁd' iagui d
pervi ot opsheet” 35 ", and .a | gyered, . absorbent core positioned between
t he backi ng' sheet _%é‘tmlﬂbﬁiﬁgﬁ'ﬁ?“ layer -ﬁ‘h-bChab‘s%rHéf?_"j%ﬂﬂéé@ﬁﬂﬂesle§“d
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el ongat ed and whi ch consj st.,s_essentj ally.q drophilic fiber materi an
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tially uniforim ctialipaundformofconbynatiphi lafc hydirbphiliat diber materidl sandt e
particles of sub, (2l | r-ids dro mat £ er
fluid acquisition '%;%g%t-?agxgt%%tﬁgi t@poghkggﬁtb%g to .rg?ﬁ{oépr € a-r‘l;g&'(‘:dé%ISP
optional |y contai rmagerial. . - 8%'10 by wei ght of the upper |ayer of
particles of substantially t,8map u g i Al
fluid storage |ayer has &égﬁfﬁp erﬁ%ﬁfﬁm;%?&iﬁéﬁﬁdﬁg%gn?ﬁﬂ
nmust contain from9%to “f8i o I _ dr ogel
parti ﬁl es. 35 10 by weight DFethe\Wpper :cllayér Sdﬂ)bageic|lgyﬂf5f t@ﬁbélﬁaggmqr h@ﬁr-
core has a top surfac e ichis fro. : o, 1. i mes, t he
top surface area o{nspﬁggf{?pﬁgﬁpqqegi'ﬂateé’éﬁm sFP?oW&stﬁﬁ‘Bu?WYﬁg,?a Pr hasea
lower f1uid storagdensdyerof sfifom t her - pdS6t iton@d3r g/ a3 \andt mushecontpen from d
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two-thirds sectionpastiches.article - : . : '
15 The lower fluid storage layer of the absorbent core has -
a top surface area which is from 0.25 to 1.00 times the top
surface area of the upper fluid acquisition/distribution layer.
_The Tower fluid storage layer is further positioned relative to
the upper fluid acquisition/distribution layer in a manner such

20 that at least = 75% of. the hydrogel material in the lower
o layer is found within the front two-thirds section of the article
and such that at least 55% of the total hydrogel material in
the lower layer is found within the front half section of the
- | article. | | - -
~ "__25 _ - . The present invention also relates td”dual-layer absor-

bent cores, per se, of-the-tybe'heretofore-descfibed,'which can be
employed in absorbent articles. Cores of the type utilized herein
in absorbent articles, in addition to providing especially effi-
B _ cient and effective use of hydrogel absorbents, are also less
. 30 ‘Tikely to tear under the stress of wearing and loading.
| | BRIEF DESCRIPTION OF THE DRAWING
_ The drawing represents a cut-@way view of a diaper
structure having a dual-layer absorbent core. =
o DETAILED DESCRIPTION OF THE INVENTION
35 The absorbent articles of the present invention can be
manufactured in the configuration of wearable disposable products




"and such that at |east 55% of the total hydrogel material in-the

| ower layer is found within the front half section of the article. 25

_The present invention also relates to dual-1ayer absor-. bent cores, per se’
of .the type heretofore described, which can be enployed in absorbent -
articles. Cores of the type utlllzed her gjgd i n absor bent articles, in
addition to prOV|d|ng especially effi- cient and effective use of hyd&ogel
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l'iquid inpervious I'S bac sheet aced an
absor bent cor edigtiinct ]mﬁf cBaptopcof {ths oﬂbﬁﬁb‘béﬂﬁjlmﬂencis I%ﬂ@ﬁ% aon top -

of this ata%orbmtattmg ?arm pREITE awaébr wﬁusveépshaxeironh@bwpshm g -
pervi ous topsh psheet f _ the, ar cIe which is
pl aced next tothengleng %Qfﬁﬁé%ﬁf% ?ﬁsﬂécp nextote thegskin,e rtlS'Gntu
articles _ of wdalrar, i n- vention are d| sposabl e d| apers. Articles in the
o o P 15 1 BT e dd eBRRE, RN A ke
3,592, 194, Isswm:idmlgrela'lsm'n]e Difapens andréitlesr in theSfoRatafidispesso, 148,
15 able diapers are fully described in Duncan and Baker, U.S. Patent
 Re 26,151, Issued January 31, 1967 Duncan, U.S. Patent 3,592,194,
Issued July 13, 1971; Duncan and Gellert, U.S. Patent 3,489,148,
Issued January 13, 1970; and Buell, U.S. Patent 3,860,003, Issued
January 14, 1975, | - - - '

20 A preferred d15posable diaper for the purpose of this
invention comprises an absorbent core; a- topsheet superposed or
co-extensive with one face of the core, and a liquid impervious
backsheet superposed or co-extensive with the face of the core _
opposite the face covered by the topsheet. The backsheet most 1

25 preferably has a width greater -than that of the core thereby
providing side marginal portions of the backsheet which extend
beyond the core. The diaper is preferably constructed in an
hourglass configuration. - o

~ The elongated backing sheet (or backsheet) of the

30 - articles herein can be constructed, for example, from a thin,
pl_a’stic film of polyethylene, polypropylene, or other flexible
moisture _impe_d'i'ng material which is substantially water impervi-
ous. Polyethylene, having an -embossed taHper of approximately
1.5 mils, is especially preferred' For purposes of this in~

35 vention, the backsheet is elongated if it is of unequal length and

' width in the unfolded, flat configuration. -



Tssued January 13, 1970; and Buell, U.S. Patent 3,860,003, |ssued January
14, 1975. 20 A preferred'di sposabl e diaper for the purpose of
fhis invention conprises an.absorbent core; a topsheet superposed or
co- ext ensi ve wi th one face of the core, and a |'i quid i npervi ous backsheet
super pased or co- exten5|ve with the face of the core opposite the face
covered by the topsheet The backsheet npbst 25 preferably has a width *
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Preferred topsheets are constructed from polyester,
rayon. rayon/polyester blends or polypropylene.
An absorbent core, which itself comprises two or more
20  distinct layers, and which is preferably flexible, is positioned
: between the e]qngeted backing sheet and the topsheet to form the
absorbent articles herein. This core essentially comprises both
an upper fluid acquisitioh/distribution layer and a lower fluid
~ storage layer. It should be understood that for purposes of this
25 invention these two types of layers refer merely to the upper and
f  lower zones of the absorbent core and are.not necessarily limited
| to s1ngle layers or shéets of material. Thus both the fluid
acqu1s1tion/d1str1bution layer and the fluid storage layer may
'actually comprise laminates or combinations of several sheets or
30 webs of the requisite type of materials as hereinafter described.
" Thus as used herein, the term “layer“ includes the terms “layers
‘and “layered " .
One essential element of the absorbent core is an upper
) fluid'acquls1t1on/distr1but1on layer which consists essentially of
‘36 "hydrophilic fiber material. This fluid acquisition/distribution
o layer serves to quickly collect and temporarily hold discharged
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t he 5 cont EX &aesent I nventi1on t%e term

"f1ui d” means "palyester NihersHus Ot §)@mp*rg5dro6pnuita@ e.b:ec}r%ﬂem fribers, b
used in the uppgge fuwkgprﬁqm@ ﬁyd?aﬁmbs&rfméﬁsonsbévears Surtfitahtitheatsty

type of hydlrsopm l Is(';ll ca-treated thersmoglflast C ?ibe?"rs. u%ﬁsc‘:? fqlgers which do not
provide webs of sufflcient absorbent capacity to be useful in
conventional absorbenf structures, but which do provide good
wicking properties, are suitable for use in the upper layer of the
absorbent core-of the present invention. This is so because the
20 primary purpose of the upper layer of the core is to acquire and
distribute fluid which has passed through the topsheet. Wicking
properties of the fibers in the Qpper layer are thus of primary
importance. For reasons of availability and cost, cellulose |
_ fibers, in partlcular wood pulp fibers, are preferred. -/

25 - As 1ndicated the primary function of the upper layer of
“the absorbent core is to receive flu)ds passing through the
‘relatively hydrophobic, water perViouS tbpsheet and to transport
such fluids to -other areas of the upper layer and eventually on to
the f1u1d -holding, hydrogel-containing lower fluid storage layer

30 of the core. The upper acquisition/distribution layer of the core -
can thus be substantially free of hydrogel material, Alternative-
ly, the upper acquisition/distribution layer can contain small
- amounts of hydrogel material 'iﬁ"parti¢1e form as hereinafter
| described Thus the upper layer can, for example, contain up to
35 8%, and preferably no more than 6%, by weight of the
upper layer of hydrogel partac]e;. ~ In some instances, the



10 “tional absorbent products is also suitable for use in the upper |ayer
of the core of the present absorbent articles. Speci fic exanples of such
fibers include cellulose fibers, rayon, and polyester fibers. Cher
exanples of SU|tabIe hydrophtilc fi bers are hydrophilized hydrophobic
flbers,\such as surfactant-treated 15 or silica-treated thernoplastic
fibers. Also, fibers which do not prOV|de wel: of sufficient absorbent x
capaci4y to be useful® in E& éentlo al ures but
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i nstances, the  vegt p‘r.est,bn%@eens Hhaito qsaet n@wes. ilike heher pagcking sheet,

acqui siti On/ distri 'isbt'léﬁ%tbéyﬁr 1£943 9f luhaghyt %h%ﬂu Rd Wfi'd'i‘.ﬁ @Jﬁtﬁ@%‘#&ﬂfédt y
of the upper Igéer he opti nughrange to pr

bution. . The emﬁla(? ?Wégkb‘fatH%If 0d8f WRPEro F'y"hé@ﬁ unfOfw sonfigypaiion
| ayer does -not haVGcatnObbeof %ﬁ%@?ife% shapd)y #0P UampY®$ rectangular, trapezoi-

dal, oval, oblong or hourglass-shaped. The shape of the upper
fluid acqu1sition/d1stribut1on layer of the core will frequently
_ " define the general shape of the resulting absorbent article.

. 20 ~ The 'upper fluid acquiSitiOn/distribution layer will
generally have a density of from  ~ -0.05 to 0.25 g/cm?®. The
basis weight of the upper layer of the absorbent core will typi-

_ . cally range from 0,015 to 0.1 g/cmz. Density values are
U o calculated from basis weight and 'lay'gr caliper measured on newly

.25 unpacked, unfolded and dissected diapers. Caliper is measured
under a “"gentle" load of 10 'gratﬁs/cmz. Density and basis weight
values include the weight of hydroge] particles, if present.

- In preferred- embodments of the present invention the

upper fluid acquis1t10n/d1str1but1on layer of the core will be

30 hourglass-shaped and will be of substantially uniform density

~ . within the range of from  0.07 to 0.14 g/cm®. Preferably,

the upper fluid acquisition/distribution layer of the core will
have a basis weight ranging from 0.03 to 0.06 g/cm®.

. o The upper layer of the absorbent core can be prepared in

35 . any conventional manner suitable for realizing a web of hydro-
- philic f‘iber material. Preferably the upper layer is formed by



‘essentially enployed in the lower |ayer. The shape, size and character,

I ncluding capillarity (e.g., density), of the upper fluid _
acqui sition/distribution |ayer of the articles herein is of sonme inportance
‘in determning the 10 effectiveness of the resulting absarbent articles

i n"absorbi ng di scharged body fluids. As_{qdi cated, the upper absorbent

| ayer of the core is preferably el ongated.” For purposes of this in- »
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Ideally the fluid storage lower layer will drain the upper layer
of much of its acquired fluid load. o
~ The hydrophilic fibers in the lower fluid storage layer
can be of the :sam'e 't,ype as those hereinbefore described for use in
20 the Uppér fluid acquis_ition/_distrib_ution layer. As in the upper
layer, cellulose fibers, and ésp_ec,i_al]y wood pulp fibers and wood
pulp tissue, are preferred. T .
o In addition to hydrophilic fiber material, the lower
ﬂui_d storage layer of the absorbent core of the articles herein W/
25 also essentially contains discrete particles of substantially
water-insoluble hydrogel material. Such hydrogel materials are
inorganic or organic cdmpqunds capable of absorbing fluids and -
retaining them under moderate pressures.
Suitable hydrogels can be inorganic materials such as
30 silica gels or orga;iic_g:ompounds such as cross-linked polymers.
Cross-linking may be by covalent, ionic, vander Waals, or hydrogen
bonding. _Examp]e_s'..of hydrogel ;po]ymérs_'include_ polyacrylamides,
polyvinyl alcohol, ethylene maleic anhydride copolymers, polyvinyl
ethers, hydroxypropyl cellulose, carboxymethyl cellulose, - poly-
35 vinyl morpholinone, polymers and copolymers of vinyl sulfonic
acid, polyacrylates, polyacrylamides, polyvinyl pyridine and the



‘-10_-. air-laying a streamof fiber material onto a screen until a web the
desired basis weight is fornmed. . Such a web can'subsequently be densified
i f necessary... Alternatively the upper fluid acquisi- tion/distribution

Tayer ean conprise several |ayers of web materi- 5  al or can conprise,
for exanple;, a l'am nate or stack of tissue ppper, provided such a |ayered
structure, e.qg. Iamnate Is of the requisite density hereinbefore set *.
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bing fluids and retaining them under noderate pressures. Suitable

hydrogel s .can be inorganic materials such as 30_. silica gel or ic.
conpounds such as cross- | i iydragelbo matertal gptdenalilyk faynd g 13‘ ebypwgﬁﬂm

ionic, vander jfaalge, uﬁrxthuﬁ/@gemmsh nayeramke@temwebawimhumw
i ncl ude. polyacrylan1 es, polyvin Ie| dri de
copol yners, ~ pol yvifilyid eﬂ"?ﬁ ]ﬁyé?cﬂ? ﬁﬁ%pﬂhswé%% GPB%% f'boﬂ%‘é?%ym the
3?'n|y:“ °§3| fgﬁ: >C’ Form bfnﬂliscmépb@i'wt%e. Hyarggey sparmtdchespcdapmbes off any
desired shape, e.g., spherical or semi-spherical, cubic, rod-like,
polyhedral, etc. Shapes having a large greatest dimension/small-
':_zo est dimension ratio, like needles, flakes and fibers, are also -
' _ eontemplated for use herein. Conglomerates'of hydrogel particles
may also be used. ~
Although the hydroge]-conta1n1ng layers are expected to
| jperform well with hydrogel particles having a particle size
25 varying over a wide range, other considerations may preclude the
© use of very_sma1l or very large particles. For reasons of indus-
'triall hygiene. average particle sizes smaller than about 30
microns are less desirable. Particles having a smallest dimension
larger than 2 mm may also cause a feeling of grittiness in
30 the absorbent article, which is undesirable from a consumer
' aesthetics standpoint. Furthermore, rate of fluid absorption is
affected by hydrogel particle.size. Larger particles have very
much reduced.ratee of absorption. Preferred for use herein are
_ | hydrogel particles having an average particle size of from
35 50 microns to 1mm, “Particle Size" as used herein means the



acid, polyacrylates, polyacrylam des, polyvinyl pyridine and the 1ike.

Gt her suitable hydrogels are those disclosed in Assarsson et al., U S
Pat ent 3,901, 236, |ssued August 26, 1975. Particularly preferréd hydrogel «
pol ymers for use in the absorbent core are 5 hydrol.yzed .acrylonitrile

grafted starch, acrylic acid grafted %arch pol yacryl.ates, ‘and
| sobut yl ene nal e| C anhydrl de copol y- mers;“or mixtures thereof. Processes
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preferred for use in the lower fluid storage 1ayer.

The density of the 'hydrogel-contafning lower fluid
storage layer of the absorbent core.cen be of‘some importance in
determining the absorbent properties of the resulting absorbent

20 article. The density of the lower fluid storage layer will
genera11y be in the range of from 0.06 to 0.3 g/cm?,
and more preferably within the range of from 0.09 to |
0.18 g/cm3. Typically the basis weight of the lower fluid storage
layer can range from 0.02 to 0.12 gm/cmz." As with the upper ./

25 layer, density values for the lower layer are calculated from
basis weight and layer caliper measured on newly unpacked,
unfolded and dissected articles. Caliper is measured under a
"gentle" load of 10 grams/cmz. Density and basis weight values
include the weight of the hydrogel particles.

30 ' In a preferred embodiment of the present invention, the
Tower fluid storage layer will comprise ah intimate admixture of '
hydrophilic fiber material and hydrogel particles with the hydro-

- gel particles preferably being substantia]1y_uniform]&.distributed.
. throughout a hydrophilic fiber matrix. Absorbent core Tower. fluid

35 storage IayerS'of-thiS“type can be formed by airflaying a dry
mixture of hydrophilic fibers and hydrogel particles and densi-
fying the resulting web. Such a procedure is described more fully



hydr.ogel -particles having an average-particle.size of from35 50 microns
to Imm "Particle Size" as used herein neans the -12- wei ghted
aver age of the smallest dimension of the individual particles. The

fel ative amount of hydrophilic fiber material and hydrogel particles used
in thellower fl ui d.storage layer of the 5 _jgbsorbent cores of the
articles herein can, .be nmost conveniently expressed in terns of a weight «
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lower fluid storage Llayer' of the absorbent core need not be as
large as the upper fluid -acqu1sitlon/distmbutwn layer of the
‘core and can, in fact, have a top surface.area (in the unfolded
configuration) which is substantially smaller than the top surface
20 area (unfolded) of the upper layer of the absorbent core. Gener-
. ally, the top 'surface area of the lower fluid storage layer will
h | range from 0.25 to 1.0 times that of the upper acquisition/dis-
~ tribution layer. More preferably the top surface area of the
Tower layef will be only from 1 0.25 to 0.75, and most pref-
25 erab]y from 0.3 to 0.5, times that of the upper layer.
S In accordance with the present invention, the Tower
| fhnd storage layer of the absorbent core must be placed in a
spec1f1c positional relatwnship with respect to the backing sheet
“and/or the upper. fluid acqu1s1t10n/dtstr1but10n layer in the
30 ~absorbent article. More particularly, the hydrogel-containing
: ~ lower f1u1d storage layer of the core must be positioned generally
~ toward the front of the absorbent article so that hydrogel is most
effectively located to drain and hold discharged body fluid from
B the upper acquisition/distribution layer. For purposes of the
35 present invention, -the front of the absorbent articles herein
' means the end of the absorbent article which is intended to be



lower fluid storage layer will conprise an intimate adm xture of
‘hydrophilic fiber material and hydrogel particles with the hydro- gel :
particles preferably being substantially uniformy distributed throughout ae
‘hydrophili'c fiber matrix. Absorbent core lower fluid.35 storage:layers
of this type can be formed by air-Iayi ng dry m xture of hydrophilic

fi bers and hydr ogel particles and denS| ﬁ'yl ng the resultl ng web. Such a
procedure is desktrjbed nore full - in Procter | e; Euroe({?p
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More preferably. the lower fluid storage layer of the
core is positioned relative to the elongated backing sheet and/or
the upper acqu151tion/distr1butwn layer such that at least

20 90% of the total hydrogel in the lower layer is found in the front
two-thirds section and at Teast 60% of the total hydrogel in
the lower layer is found in the front half section of the absor-
bent article. As noted, for purposes of the pres_ent invention, -
“sections" of the absorbent article can be defined by reference to -/
25 top surface areas of the unfolded absorbent article found in front
of a given point on the hne which defines the length of the
absorbent article. .
For purposes of determimng such lower layer pos1t10n-
ing, the length of the absorbent article will be taken as the
30 normal longest longitudinal dimension of the elongated article
backing sheet. This normal longest dimej\Sion of the elongated
backing sheet can be defined with respect to the article as it is
applied to the wearer. When worn, 'the._ opposing ends of the
backing sheet are fastened together so that these joined ends form
35 a circle around the wearer's waist. The normal lehgth of the
backing sheet will “hus be the length of the line running through



'n accordance with the present invention, the lower fluid storage |ayer
of the absorbent core nust. be placed in a specific positional relationship
Wi th respect to the backing sheet and/or the upper fluid _

~acqui si:tion/distribution layer in the 30 absorbent article. Mor e
particularly, the hydrogel-containing | owerlsfl uid storage layer of the
core nust be p03|thned general ly toward the front of t he absorbent articke
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diaper or incontinence structure. Rather the upper layer would be
generally located to cover only the genital region of the wearer
and could in this case have approximately the same top surface
area as the lower fluid storage layer. In this instance.both the
20 upper fluid acquisition/distribution layer and the co-extensive
| lower fluid storage layer would be located toward the front of the
~article as defined by the backing sheet such that the requisite
o percentages' of lower layer hydrogel would be found in the front
U _’_'t'wo-,th'irds and front half sections respectively of the article.
25”7 - The lower fluid storage layer of the absorbent core can
 be of any desired shape consistent with comfortable fit including,
for example, circular, rectangular, trapezoidal or oblong, e.g.,
hourglas§-shaped, dog-bone-shaped or oval. This Tower fluid
. ~storage layer need not be physically separated from the upper
.30 fluid acquisition/distribution layer and can 'simp1y_ form a zone of
_ high hydrogel concentration in a continuous web of fiber material.
\ More preferably, however, the :lower fluid 'storage layer of the
- absorbent core will comprise a separate web which can be used as - "
.. an finsert placed underneath a larger elongated upper acquisi-
o~ 35 tion/distribution layer. If desired, such an insert can be
wrapped in a high wet strength envelope web such as tissue paper



the lower layer is found in the front half section of the absor- bent
article. As noted, for purposes of the present invention, "sections" of the
absorbent article can be defined by reference to 25 top surface areas of
t he unfol ded absorbent article found in front of a given poi:nt on the |ine
which defines the length of the absorbent article. For purposes of
determ ni ng such Iomer | ayer position- in t he Iength of the absorbens

article will t t h I
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storage | ayer @finthg sabspebends |C|¢€€| witlh br&aﬂbé@mg-t o Iint §SPQﬂ:iz§ﬂi.anltﬂfmr‘%ﬂ t he

front portion eﬁbadmeﬁésqnaatmouepﬂrsew%rmﬁ e Mﬂf‘/s gphbkg'aasu@ye*‘_'
However, in sozg}aﬁgnémﬂtro (e”g. adult 1ncontinence rtr wherei.n
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~ in the drawing. This drawing shows an hourglass-shaped diaper
structure comprising a liquid impervious elongated backing sheet
101 and a hydrophobic water pervious topsheet 102. The absorbent
core of the structu_re comprises two separate layers, i.e., an
20 upper, hourglass-shaped, fluid acquisition/distribution layer 103
and a smal‘ler'_, lower, oval insert fluid storage layer 104. The
upper layer 103 comprises a web of air-laid cellulose fibers. -The
~ lower oval insert layer 104 also comprises a web of cellulose
fibers and contains discrete particles 105 of water-insoluble ./
25 hydrogel distributed throughout this lower oval insert layer. The
lower oval insert layer 104 is positioned beneath the upper layer
103 toward the front of the diaper. In this manner at least 90%
~of the hydrogel material 105 in the lower ‘insert layer 104 is
~ found underneath the front' two-thirds ‘section of the upper layer
30 103 and at least 60% of this hydrogel material 105 is found
underneath the front half section of the upper layer 103.

Another embodiment of the present invention relates to
disposable, dual—layéred absorbent cores per' se which could be
-remorrably_ affixed, for . éxamp‘le,-' to semi-disposable, - reusable

35  backsheets. Such cores are essentially the same as those de-
scribed hereinbefore for use in the disposable absorbent articles



and could in this case have approxrnately the sane top surface area as.the
| ower fluid storage layer. In this instance :both the 20 upper fluid
acquisition/distribution |ayer and the co-extensive |lower fluid storage
I"ayer woul.d be | ocated toward the front of the article as defined by the
backi ng_sheet such that the requisite percenhzges of | ower |ayer hydrogel
-woul d be found |n th front two-thirds and front half sections respectiveky

f the article; The ovverfl r,.of the
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The absorbent articles and absorbent cores of the
present invention, with their separate, perticularly'positioned
zones containing fiber material and hydrogel material in pérticu-

20 -lar amounts, are further illustrated by the followlng examples:
EXAMPLE I

A dual core disposable diaper is prepared ut1l1z1ng a
_ : thermally bonded polypropylene topsheet, an hourglass-shaped
U L primary core pos1t1oned below the topsheet, an oval insert posi-
25 tioned underneath the hourglass-shaped core and a fluid-impervious
polyethylene. backing; sheet underneath the hohrglass and insert
core layers. The hourglass primary core comprises a major amount
of cellulose wood pulp fiber and a minor amount of discrete
part1cles of a starch acrylate hydrogel material. The oval insert
30 layer comprises an air-laid mixture of cellulose wood pulp fibers
| ane__discrete particles of the same starch acrylate hydrogel
material, present in a concentration significantly higher than in

~ the hourglass layer. The oval insert is positioned toward the
front of the hourglass such that 90% of the hydrogel material in
35 the insert layer is found within the front two-thirds section of
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t he draw ng.
conprising. a

i nvention conprises a disposabl e diaper such as that shown in

This drawi ng shows an hourgl ass-shaped. di aper structure
l'iquid inpervious el ongated backing sheet 101 and’ a

hydrophoblc wat er pervious topsheet 102. The absorbent. core.of the
strlucture conprises two separate |ayers, 1d~ €, an 20  upper,
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* The hydrogel is Sanwe?j IM-IOOO. a starch acry]ate material
marketed by Sanyo Chemical Industries, Inc..

| EXAMPLE . I1 .

Another dua] core disposable diaper is prepared which is
similar in construction to the Example I diaper. In this Example
Il article, the hourglass-shaped upper fluid acquisition/distri-
bution layer of the absorbent core contains no hydrogel material
at all so that all of the hydrogel in the diaper is found in the
smaller oval ‘insert layer. Again, the insert is positioned under
the hourglass upper layer toward the front of the diaper such that
100% of the hydrogel material in the oval insert layer is found in
the front two-thirds section of the diaper and such that about 60%
of the hydrogel material in the oval insert is found in the front
half of the diaper. - |

In this .embodiment, the oval insert layer is over-

: _wrapped' with ;spray glued hjgh wet strength tissue to prevent

35

particles of hydrogel from migrating from the oval insert core to
other parts of the diaper. The disposable diaper of this example
is more completely described in Table I1.

&/

v



Tayet and. at |east about 55% of the |ower |ayer hydrogel is found in the

front half section of the core as defined by the I ength of the el ongated

upper | ayer. -, Such di sposabl e cores per se are preferabl y over wr apped or
at | east covered on top with liquid 15 pervi ous topsheet ‘'naterial, e.g.

ti ssue ‘or non-woven material as hereinbefore fbescrl bed. The absor bent

articles . and absorbent cores of the present invention, with their .
separate, particularly positioned zones CORR |g1|ﬂ|g fiber material and .
hydroge+ material in particu- 20 lar anp re further illustrated by

the fol | ow ng exanfiowrglasséAVPLE | A dual core di sposabl e di aper is prepared.

utilizing a'thernal lpineh@itpgd POl ypropyl enFs* ty0 ghﬁ,et( qnx 25.4 cm
hour gl ass-shaped prinhary core positioned below tge top , an oval insert

posi- 25  tioned urf@neath the hourgl ass- 46Qjad &ﬁse‘:'& d a
f1 ui d-i npervi ogIs polpepshy ene backi ng sheet gurglgyasat h- t he hourgl ass and

insert core layers. The ass prinmary c @r anount of
cel l ul ose wood pul [ﬁafsl g’f%gﬂg a mnor anou t&)ﬂ?g‘ﬁséﬁe ?@%Bgﬂt (),I es of a ..
starch acryl ate hyfmseye¢t material. The oval insert 30 Iayer corrprl ses an
air-laid mxture of e wood pulp fib n cles of
the same: starch [ﬁ% §{°§ hydr ogel mater?afs3 'é é??m?\‘ 5\3 ntration
significantly higherAregan i n t he hour gl ass I4hy33nn (266 i nsert is
positioned towgyd thRpkjgnt of the hourgl asg fat 90% of the hydrogel

material in 35 the 1nsert |ayer |sfoundW| l{'%efront two-thirds -
section of t he dlaﬁé&aﬂﬁ‘éhﬂl aper and such. 311299’1 ((Qt-o‘fﬁ)@/@ﬁ % he hydrogel

inthe insert is Innya@oéélaﬂtomsnt the digse gmd| 369 bpmsight T ﬁmﬂt@yers
of The absor bent Cofie Bhaieu Eﬁa&oﬁamm b5 Sanga herd ol Shdbe-

La
descri bed in Table ydrogel 15 %anweth\
Hour gl ass:” Densitytries, Inc.’ 0.22 [err] Basis Wi ght
15 - EXAMPLE 111

0.033 [err]
Fluid retention effectiveness of diapers such as de-
scribed in Example I is determined by means of a leakage study.
In such a Teakage study, diapers are actually worn by infants.
The infants are allowed to play in a nursery school-like setting
. 20 during the test. The diapers are left on the infants until
- - leakage occurs. In drder_ to speed up the test, aliquots of .
'.'synthetic urine aré added at predetermined levels. The results of
the 1é€kage'tests are reported in terms of average fluid capacity
of the diaper at failure. By assuming that the cellulose fiber -
25 portion of the diaper core will hold 4.0 - 4.5 grams of
' fluid per gram of fiber.'it 1s'possib1e to calculate an approxi-
mate overall effective hydrogel capacity in terms of grams of
fluid held per gram of hydrogel under simulated usage conditions.
The diapers tested in the leakage study were d1apers of
30 * the Example I type having an hourglass-shaped primary absorbent
core and an oval insert core positioned beneath the hourglass core
and placed toward the front of the diaper. Density, basis weight
and surface area of these two cores are as shown in Table I. The
~ amount of hydrogel in the hourglass and the insert is then varied
35 as set forth in Table III. '



Ar ea 643 [err] 10 % Hydr ogel *

2% by "wei ght of hourglass Insert Density 0.22 [err]
Basi s Wi ght .0.05 [err] Area ' .
221 [err] 15 % Hydr ogel - . 20%,by weight of:insert -
Overal | Hydrogel Content: 8.1% by wei ght .of total core * The hydrogel

i s Sanwet (RTM | M 1000, a starch acryl ate= erial marketed by Sanyo
Chem cal Industrtes, Inc. EXAWPLE Il 2Q o Anot her dual cor "'(

di sposabl e di apet is prepared whieh i s JMBLE I i n construction toth

Exanpl e | di apgr;age}lI Nothl s Exarrpl e Il article, gt he Bourglgass- ghapeg. upper

fluid acquisit gn | ayer of _the bsor?ent ore contains no -
hydr ogel naterlzaﬂqugﬁ Ii“sﬁo'{’lg #5511 of the hylrogeP in fhe dPaper?is f ound
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front two-thi r&asw‘mstlon of the diaper and such that about 60% of the '
hydr ogel mat erl @I insert is found in the front 30 -half of the
di aper. In t hi' %&'ﬁg g. the oval zzgserltgs Iazy‘qr 33 0ViRYy- %pped

wth spray gI u % ngt h tissue to prevent part I cl'es of hydrogel
frommgr core othhe rys oqf gt ) The
di sposabl e d| a e @'KBTQTle i \égxa Qﬁﬁ; sztlorr%rezlicgrrpglegelzg ders??rlﬂb?g y
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hydrogel capacity can be increased. Furthermore, it can be seen
that diaper capatity for .all of these diaper executions is not
15 significantly different even though diapers 3, 4, 5 and 6 with the
hydrogel mostly in’ the insert use a smaller total amount of
hydrogel.
EXAMPLE IV
The diaper of Example II having no hydrogel in the
20 primary upper layer is also tested in a leakage study.
Performance of the Example Il diaper was compared with that of a
similar dual- core diaper having hydrogel uniformly distributed
throughout both an hourglass-shaped primary core and a smaller
oval insert placed underneath the ho_urglass. Again measurements-
25 for overall diaper capaci"ty at failure and hydrogel efficiency in
terms of fluid held per gram offhydroge] were determined. Also
determined was the extent of fluid wicking which occurs in the
pr'imary hourglass~-shaped upper core layer. o
~ Diapers tested, leakage study and wicking results are:
30 shown in Table IV. - '



Basis Vi .ght 0.19 [err] (0.02945g/cm I nsert: D nensions

9 x Terr] in. (22.9 x 13.3 cm [err] Area 41.3 in
266 [err]) 10 Density ' 0.18 [err] Basis Vi ght
.31 .[err]. -(0.048 [err]) Hydr ogel * Cont ent 4.95 gm (36% by

vvei ght of |nsert) *The hydrogel I s Sanwet (RTM | M 1000 mar ket ed by Sanyo

Chenmical Indus- tries, Inc. 15 EXAMPLE | I'],

Fluid.retention ef febtiveness of di apers such as de- scribed in Exanple |

i s def®rmined_ by neams of ‘a | eakage studyﬁﬂhﬂéﬂch a | eakage study, di apers
are actually worn_by infants. The infants are allowed to-play inygifawmpsery
school -1i ké setting 20 during the test. The diyrireger are Ieﬁyd,@ge" he -
infants until | e8kager Jgpairs. In order to quﬁdlmﬂmlyestuista{uﬂm@ﬁs
of synthetic urine are added at predetermned |evels. The résults of the

| eakage tests3are r eGedlubase Riber ns of average fluid @BpRg ty of taksdgaper
at failure. By assulidrggehat the cellul ose fiber 25 4% gi-on of 1643 g

di aper core will holHissue 4.0.- 4.5 granms of fR@@ per grarg Gfg
fiber, it is possiblé to calcul ate an approxi- mate overall. effective
hydrogel capacit $V8n QVGNH Ul’fgr s)fl UI d hel d p@lgram of hy28dgel
under simul ated u & Hydregel; Bffici tested 28.%he | eakagéd.2t udy
vere diapers 18 3 t‘-ﬁ@gﬁkﬁﬁpma FOf%/ﬂé ﬁﬂf\h z@“)an hour 84 #ss- shaped bbRmary.
absor bent core and an oval r.t i ti oned beneath the hour | ass
core and pl-aced toward theThFr ]eof’? &g efRs tragentie ymproyed £ e tancy ofd

surface area of thmgeﬂ\nftwfdeabsbﬁpﬂ%nshQVfUmana'éiNrﬁch ca'ﬂileb@nﬂ!&lt'lzéﬂ by
Ih%d{r-gglele '”nl the th%@en%AEE%q&dw&el rﬁ@fusfv%ﬁ hgn av%g}'tﬂ:u?ar type of . sma(ﬁer
' ' insert core positioned toward the front of the diaper. The Table
| 15_ IV data also demonstrate that the hydrogel-free hourglass core
~ tends to provide better wicking performance than a hydrogel-con-
taining hourglass. It should be noted, however, that even though
urine wicks further to the back of the hourglass-shaped core in
diapers of this invention, there is still substantially no rewet
20 of the skin through the topsheet at the back portion of the
diaper. This is so because'urine load at the rear of the
hourglass 1is relatively small compared to urine load in the
insert. ' .
The diapers of Examples I and II are, in fact, especial-
\_ "~ 25 1y effective in capturing discharged urine and holding such urine
' in the hydrogel-containing lower fluid storage layer of the
diaper. There is thus substantially no contact of_' diapered skin
with mixtures of urine and feces. Such separation of urine and
- feces into different regions of the diaper can provide a signifi-
30 cant skin condition benefit in terms of prevention or reduction of
“the incidence of diaper rash. '
' EXAMPLES V-IX
Several dual core diaper executions similar to that of
Example II are prepared and tested in comparision with a control
35 diaper having hydrogel uniformly distributed in a single hour-
glass-shaped core. The dual core diapers all have an upbef,
hourglass-shaped fluid acquisition/distribution layer which is



Di aper No. 1 2 3 4 5 6 %

Mydrogel in Hourgl ass 15 10 6 2 . b 2 % Hydr ogel
in Insert 15 . 10 25 30 15 - 20 5 Overal | Hydrogel »
Content % 15 10 12.5 11.6 9.1 8.1 Results Mean Capacity at
Di ager Failure (g) - 226 195 244 234 209, 231 Overall
Effective 10 Hydrogel Capacity (g/9) -22- 21.8. 21.6 30.3 29.4
28.6 39.4 The Table Il data |nd| cate that. by a nosg of th <ogel
particles in a2PBroxdmatelyss8: /b cmdlongs & £54o B, “&efg g\ﬁeﬂﬂ%/dlﬂog@ﬁcé&él ty

of these di easgdél%?&?mﬁ?%"a‘b“ 5;‘“?;%? ?i?&"ﬁﬁ@"'ﬁéf%ﬁfﬁe?ﬁﬁ'ﬂoﬁ%
0 ese di-aper,

di apers 3, 4, 3Sa3RPVEX ly er {0

ﬁma! ler tot alj Thaoundunts bfdtevmlosEXNBrEahw liya-déeapen eiclEXlal Wrtearétld
aving no ro rinar er e al so. .teste

I n ag I easgge gaﬁ?dyguégﬁf %ﬂn‘éﬂ% DSE? %@ %’fpld"ﬁﬁ %%0({58? Wﬁgrk(}ﬁﬁ%

‘Wi th that of aisipdsitionediitoward etheéi fipent lofvihe diaper ogpch that fatr epst - -
di str btedthr d i C s 'l er
05| RPN S ks 9,
~overal | diaper frophdwoythirds oseatien 0¥ h9d¢tig9¥‘ Qﬂd‘ iadi deast ahoute60f of

fl'uid hel d per tﬂéaﬁtﬁogmd’iﬁgﬁﬁe V\ﬁfs‘érée‘wrm}ﬁd 'inA|tﬁQ ‘i'?érﬁ! rﬁaﬂ?do‘l"a%héhe'
extent of f UI

S in | ass-sha upper
core | ayer1 BP&r egpﬁdc°?té'8ﬁ ééagﬁrud?saﬁd neig’ngt "‘t"é%ﬁ"e%@"
shown in Tabl e gll¥ss-shapéll coréBuiichV is approximate]y 38.7 cm lob@li@mlﬁdrog‘s}

Hydrogel wide (614.2 cm2 in area).
A1l of these diapers are described in greater detail in
Table V. Table V also includes an indication of the relative cost
15 of materials used in the dual-layer core diaper cores vis-a-vis to
the cost of materials used in the core of the single core diaper.

20
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Di“aper . Type- _ . inlInsert Only Distribution 5.

Cel I ul ose Fi ber - 28.6 ¢ 27.5 g Hydrogel
4.95 g +.6.13 g Tissue - ' . 2.2 ¢

2.3 g Avg. .Overal| Urine Load (Q) 291 : 282 Avg.
Hydr ogel --Ef fi'ci ency, (g/ Q) _ B 29. 75023~ 24.2 10 Avg.
Length of Dry Core at Back (cn) . ' 0.76 4. 62 The Table .

| V dat-a-denonstrate the @pr'_qved ef ficiency of klxdrogel fluid absorption
per f or iMyice. whi ch can -‘-b'e,g'eq{;i"'z d byepl' g.ci ng§ he<hydr ogel exclusively in a -
particular type of QQII_%V iqsegt cofe OSi tlconeé toward the front of the
di aper. Thé Table 1&a . 15V dat g5al soNdegpnst Qatgthat ghe hydr ogel -free
hourgl ass core tends to [goyfde bett®r W cki gy performance than a

hydr ogel - con- .tai ning hog@glass. It should bg noted, however, that even

t hough .urine wicks furthg{ to the back of the hourgl ass-shaped core in

di apers of this inventiog there is still sufgstantially no rewet 20 of
the skin through the toghegt at the bagk pbrt¥on of the diaper. Thi s
is so- because urbhd Pa® als th& epar Df gthe hgurglass is - -
relatively small coB@re@ tCurdne Idaddn t @ idsert. ~he di apers of
Exanples | and |l are, i B f S8t especial - 259 Ty effective in capturing
di scharged. uri ne and hol &.ng such urine in tfe HYdrogel -containing | ower
fluid storage l-ayer of t#e diaper.. There is thus substantially no contact

of diapered skin with m @ ures of urine and ceg. Such separation of
urine and feces intg, diff@eremt Legiogs of the digper cgn prayide a signifi-
30 (want skin cond@&onthepfil in Ler @ of Qrgyenti o or reduction of the
i nci dence of diaper rash@ EXAVPRES Rl XSevehl dual core digper executions
similar to that of Exanpl® I are prepared agll t®sted in cofparision with a
control 35 di aper having hydrogel wuniformy distributed i a single

hour- gl ass-shaped core.’= The dual core di gers all  havdd an upper,
hour gl ass- shaped_f | ui d acngcm tdon/ di stri but Sn Nayer which®s
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*22- approximately 38.7 cmlong x 25.4 cmwi de (625.6 [err] in area) [err] |
“a ti'ssue-w apped, oblong fluid-storage, |ower insert | ayer which is

approximately 25.4 cmlong x 11.4 cmw dé (270.9 [err] in ared). The »
anounts of cellul ose fiber and hydrogel in each layer are 5 . varied, but
in all instances the lower, fluid stora e insert layer is,positioned toward
the front of the diaper such t hat at about 90% of the hydr ogel

t | the t f the f t th t f t
i aper and al Teast aSS186b8 f#'y?aearﬁye&égépy%or%éé’tanééfté R
the front halfreotte$tedd IR twolitgpes of Téukagenstudliesl apme sueh sacuayni;ﬂ of =
c S5E P othel Bine ARoBPY AR FeskhiBed Ins BraraBRRES HelRetorE L IR ",
X
grleat er det aiddditidmbtoe Wovidﬁeubl ¢he/ Gﬂmﬂhrwdlrdgs wrine ntioadhtaitofia dfurehe
re atlve ost al - ef. QO ores
Ustavi S Lo s the &rrER (e, BvavaE YyekBod Tofdy supE ECbedatd eipEiassr "
di aper 20 23nea(su3ements of3-seiveral] additipnal Thiaper parformance pardmetaxs. Iayer
core diapers gfy B’iﬁhﬁlé elby] cilfé?u‘l? t\?gugi‘lsi "‘ﬁhgéé‘ﬁ%gmanﬁ Waﬁ%ﬁé&ﬂbes One

such study |s of t ame” géner al té Exanple
her ei nbef or e. the digpan atothe endrofyithe wearied pesiedd 15 eambe dateminedad at

failure 5 whethehetrrf H‘i’&ﬁéﬁ’@oﬁé’%@ﬂet&bé‘iﬁ@\g@nd' 89dl notUeEar® unBEF 1HeSO
provi des 10 stresses of wearing and 1oading. It is also possible to determine
the percent of urine held’ by ~each layer of the diaper, e. g.»
percent of urine held '4n the fluld storage layer. Finally, it is
possible to determiné the extent of wicking provided by the
acquisition/distribution layer by measuring how far back the
15 acquisition/distribution layer has been wetted.

In 2 secénd type of leakage study, diapers are worn by
infants in the home under actual usage conditions. Mothers weigh
the test diapers at the time of removal and observe and record the
extent to which leakage has occurred. In this manner, it is

20 possible to calculate the percent of diapers in the test that fail
up to given loading levels. :

Results from these two types of leakage studies are
provided in Table VI. The Table VI data represent an average of
several tests. Not all types of leakage data are available for U,

25 every diaper type tested.

30

35



neasurements of several additional di aper perfornmance paraneters. For .
exanpl e, by carefully visually inspecting and by dissecting the diaper at
thge end of the wearing period, it can bé determi ned whether the diaper core

hel d toget.her and did not tear under the 10°

| oading. &It s al so possible to determne the
each | ayer of the diaper, e.g., percent of uri
| ayer. «Finally, it is possibl.e to determne

str

28-

th

esses of wearing and
rcent of urine held by
held in the fluid storage
e extent of w cking

provi de@’ by - the acquirsition/distribution |ayer by measuring how far back
the 15 acquisition/gdistributipn]ayer hag been wetted. |n a second type

of |eakage study, dtdwpers are rngbymi nfams
usage conditions;-Nb?ﬁ T

t he home™under ‘Bct ual

ers weigh the test dprers;at the tThe of Yenoval and

observe and record the extent to which | eakage has occurred. - In this
manner, it is-20 pespible to gl ulate thg percent of digpers LQ the test

that fail up to gi VBB | oading Bpvels.SResudNt s

Ko

m these two typgs of

| eakage studies aré provided in Table VI. Phe Tabl'e VI data represent an
average of several tests. Not all types of |eakage data are available for

25 every diaper type tested. 30 35 -25- [err] - -26- The Table VI
data illustrate thas here arega minber {[@&rr] onportant gdvant ages _
provided by the di @& construéti-ems mMtili-.z- iRg the dual core = -
configuration of this invention. n the Pr st pl ace, it can be seen that
t he hydrogel is much nore efficiently 5 . wutilized as best indicated by
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* conparison with the control. Furthernore, the storage |ayer contains
- nost® of the fluid (e.g., 70-80% even though it provides | ess than half of

~ the absorbent weight. This is desirable since fluid stored in'this layer is
more resistant to rel ease upon 10 pressure. Thus the diapers of the
present invention m nimze the rel ease of fluid back through t e t opsheet,
t hereby keeping the infant's skin drier=26=It should al so be noted tha; by
havi ng nost of the fluid held in the fluid storage | ayer positioned-t vvard
the front of the di ap@he TabdeeV]l dajasiljustratenthat there adet @muphey
urlneto m X h hthe
wearer's ski nm;{f;'?'ﬁ@?%ﬂvi’ﬁﬁtggf Wg? hge(rer't‘)énrsIﬁ ra g%ﬁ%ﬁgt%vﬁ% Sﬁé%&fw he dual
| ayer core printudhe dyal ©QEe %\féswfcu en «ft this styentiop.t hbn Ehenfivedl | er

dry area at 1pracegct Qfant be ?é‘éi#'tﬁai'ﬁh@/ ﬁﬁ bPU'H fhick Gnorel @¥FIcightTye

core. F ther n that, t er e structu has
i mproved es&'@ﬂéﬁd 18§ ﬁ%%ﬁ |‘H§| egﬂﬁﬂ/\/ﬁh‘b “'Pﬁ%"eﬁe*’lé‘ﬁﬂe Zld’éEt‘fa(JHeﬁﬂ"dl aper

tearing versusom&mimewmn tHeayeamotprermdhﬁdre,Flml Istoragee 1d@ e VI

d h h b ' I

rfallt gt i \S/eO\évosE ‘?ﬁt 85’73“ ﬁﬁd ﬁm;ne\{q%agﬁqwb gglpﬁ:&f’ ‘{Qegﬁm
di aper capaci lgssca:hainehalé'abf zﬁ[é fabsorﬂ:(énSOﬂéilghts dhds is desipablieseines t h
singl e uni forﬁlﬁ%r %tﬁF&fCWrEﬁeﬁ eP tu% mgﬁ CrgdikiiieNlo “Pe‘%egE'gt Qﬁ&i\ce”‘e“t

of the hydrogel nateria al Tayer cofe are 30
desi gned kb hpressuntial Thupakhe: 914n9rﬁon6g@soasescoteirweoam min'rm;;el thékage

study context pafdage def! FlAdChacle Sthe8 mlﬂheh%assﬁe@\eertﬂe%lsy fphﬂ thee
because their Qrnance is nor I a nor e e ent \Such
better reli abi'PfeaN s skjpsgrian. st éﬁ@ﬂ“gﬁﬂebq Bﬂkﬁd ﬁ\BPEéM hpeingagest i n t he
hore testing ghdme PMAANheTE iRSthe FluRbstovage layet posidionedeowdrdcthe
absorbent a7 keke, 5F Wl e amscid, a ¢} dhy RSy Oliyeed VALY BRI N0
: 15  urine to mix with feces at the back of the the diaper in contact
with the wearer's skin.
The Table VI data also demonstrate that wicking in the
dual layer core products is much more efficient as shown by the
much smaller dry area at the back of the acquisition/distribution
20 layer of the core. Furthermore, it can be seen that the dual
layer core structure has improved resistance to tearing as shown
by the percent reduction in diape'r ‘tearing versus the base non-
layered core product. _ | :
- Finally the Table VI data show that higher diaper /
25 capacity can be obtained at similar relative cost of core material '
or, alternatively, that épproximately' equal diaper capacity can be
realized for 20-30% less cost in cdmpafison with single uniform '
core structures due to th"g more efficient use and placement of the
hydrogel material. Even when the dual ‘layer core products are
30 * designed to have equal capacity to 'homogenous-corg products in a
leakage study context, the dual layer design will have fewer leaks
in home use because their performance is more reliable as well as
more efficient. Such better relfability is best illustrated by
the lower percent Ieakages' in the home testing under overnight
35 stress use.



5.'__' : | topsheet; and (C) an absor bent core positioned
bet ween sai d backi ng sheet and sai d_topsheet, wherein saidTore conpri ses:

| &ver havi ng fg"g“‘e&g?y&c oE om0 0,25 [err] HIIHIHIM!!}INIIIINIH
essentially o e 5c o by wei ght

LlLic fiber material and frpmO0%to
of said upper. | ayer of particles of substantial water-in- 1 _ g
sol ubl & hydrogel material; and (ii) a lower fluid storage |ayer having,
a dens_i’“t»—‘“)‘i; of from - 0.06 to 0.3 [err] and consisting essentially of a
substan- -ti.ally- . uniform conbilnat il disfosdple abborbent2drticle comprising:

fiber mterial-and from . % 1.0 ,60% wei ght _of ,said _Lqwer.layer of
parti- cles of substantially erd i‘ﬂg%f‘ﬁﬁln%e"rﬁa%’g&“m%sf‘?%C,i“%%?éﬁee";
| ower fluid storage |ayer having #)t cp 2®latively - hydrophobic, liqusdir fpeeeious

area which is frgm _ 0. 25 LJimes that of said upper fluid
acquisi- tion/ diss)t ribution | ayer 15zgﬁa']fese%’dérFH:(;wer fluid storage | ayer further

being positioned rela- tive to sdild b¥eki ng shabsorhaat seene posdti@ed between

| ayer in a manner such that at |east gaid backimy°HeetN@ndY 488 CtodtREEE | ein-
in said . lower layer is found within the front _’tﬁwo-th-i rgs sec'tg?on ‘g? sal

absorbent ‘article and such that at |ef&td core compEiEest the hydr ogel
material in 35 ° -28- said |ower |ayét) ianfapped Wiluhd natéeishicton/distribution
. 10 : '- layer having a density of from 0.05

to 0.25 g/cm? and consisting essentially

--of hydrophilic fiber material and from 0%

to 8% by weight of said upper layer

, of particles of substantially water-in-

15 . soluble hydrogel material;-and |
(i) a lower fluid storage layer having a

- density of from 0.06 to 0.3 g/cm3

and consisting essentially of a substan-

tially uniform combination of hydrophilic

20 S fiber material and from 9% to 60%
by weight of said lower layer of parti-

cles of substantially water-insoluble

hydrogel material; h

U L : . - said lower fluid storage layer having a top
: 2% . surface area which is from - 0.25 to 1.0

| times that of said upper fluid acquisi-

tion/distribution layer and said lower fluid

storage layer further being positioned rela-

_ tive to said backing sheet and said upper

30 ~ layer in a manner such that at least 75%

“of the hydrogel material in said lower layer

is found within the front two-thirds section
of said absorbent article and such that at

- least 55% of the hydrogel material in
35 ' .



. t
‘hal f section of said absorbent article. 2. An arti mg to Caim.
1 wherein (a) the upper fluid acquisition/distribution |ayer o
-i s elongated and has a density which ranges fro \a‘m i}\“‘-‘m.[er-r];
(b). the lower fluid storage |ayer conprises anr“ ““\N xure of
hydtophilic - fiber material and hydrog parti el es tand has a 10
density which rapges from ' 0.09 1%70. 18 g/cnB; (c) the lower fluid
storage | ayer contains from 15%_t 0% by, wei ght qf said. | ower, |ayer—
hydr ogel nateri ak substantiallysadﬂi #8‘?’%‘ ylyer=is Fourd i thh Ehe romige .
distributed throughout a hydwdfhsdction fofbsaidrabsarbent drticles | ower

R

fluid storage |ayer ,has,.a r a | Gh 4 s..f.com 0.25"
to 0.75 tines that of éai d"AL'] %%ﬁg?%%éfﬁ@ﬁg{@%%ﬂ wﬁéreﬁa (e) at
| east . 90% of the hydaggdlhenwpari fluidnacquiditionddigtributionotayee | ayer

Is found igh the front two-thir L0140 h ; shf! at
| east g 60% of the hydrogceiﬁ§ %gtﬁ,é##agﬂ'%H&tﬁ%éﬁ)%éﬁﬁ{ﬁgﬁgﬁoﬁi@g | ayer
is 25 ~ fodif@mi n t hels0ote Ghdfra/eB2tion of the absor-
btent art : cle. 3. An arti ﬁb(}_ aa,t@or](a?,ggt Fouid fét{&&gélmﬁfér” c}oﬂgrfs'eﬂ' qnd
storage | ayer conprises a |lamnate of at | eas wo'l ayers | sper.se
hydrogel particles separated byﬁ‘éﬁﬂa@verﬁbﬂg& wi%fh &dmﬁﬂééﬁs g{_ber
hydrophilic fiber material. 4. matdniglrtamd chydrogelli particlasy andehaé al ai ns
1-3 whereip the hydrophilic fibgr Is [ cel | ul | ber.s, and
wherein th@J substantially wat 'erfﬁnﬁm Sﬁ'llg* hfpg{&géef'%inat eri ald)'%igsftge&‘elgt ed
from hydrol yzed acrylonitrile g/amBed starch, acrylic acid grafted 35 '
(c) the lower fluid storage layer contains from
15% to 40% by weight of said lower layer

of hydrogel material substantially uniformly

15 distributed throughout a hydrophilic fiber
' matrix;
() the 1lower fluid storage layer has a top
. surface area which is from - . 0.25 to 0.75
times that of said upper layer; and ..
20 - (®) at least 90% of the hydrogel material in

said lower fluid storage layer is found in the
front two-thirds section of the absorbent
article and at least 60% of the hydrogel
material in the lower fluid storage layer is 1/
25 - found in the front half section of the absor-
~ bent article. _
3. An article according to Claim 1 wherein the fluid -
'storage_. layer comprises a laminate of at least two layers of
dispersed hydrogel particles separated by and overwrapped with
30 sheets of hydrophilic fiber material.
4, An article according to any one of clairs 1-3 vherein the
hydrobhﬂic fiber material comprises cellulose fibers and wherein
the substantially water-insoluble hydrogel matéri_al is selected

from hydrolyz_ed acrylonitrile grafted starch, acrylic acid grafted



129-" st .arch, polyacrylates, isobutylene naleic anhydride co-polyners or
antures of such hydrogel materials. 5. An article according to any one of
cl aisns 1-4 wherein the upper fluid acquisiti on/d| str '
%ubstant ially free 5 -of hydrogel material. 6. e”“l"ﬁﬂ"la!m"m, to
any one*of clains 1-4 wherein the upper fl g}l acqw Si t4 ot/ drestri buti*on

| ayer contains hydrogel particles in an anount up to 6% by wei ght of sai d *

upper .l-ayer htl

(R 1ad Gpper 1 £ Earih SHISaBOAREA NSNS BRI SN E1)dFRad - YOGHRLS ot
from =~ 0. ouimreslofgwmume BRaterhal S-ower fluid storage Iayer has’
a basis 2 wei'ght of fromg An Qr@?c]teoagcdf%mgnf@%'{l‘gbne of claims 3~4 wh@rein

article according to cIa|m7 t he form of dlsposabl di r wherein the
upper - f | ui d- acquihe upepey Flyid |a§9¥isé-ﬁ1%@é iﬁoﬂl%%%?&aﬁpéf

and the |oweg flygEdy ﬁaﬁe&‘iﬁl S generally oblong 9. Adlaper artiele -
according to clalm 8- n ent .o

of ¢ | 0® 4 vherein
wherein said general I y o N GR&Tc Eiosdt‘BF g%af’%yéé“r conpr i seg' gn alr
|l aid im xture of ¢ prpenseflﬁid)eicqumit&lqudisttﬂmtmn dayan gatainsyhydrogel

wat er-insol uble h ‘gﬁ,egliga& one of
' \Aﬂé’rqg'?: he" parahacﬁ eilgo ﬁ’ a&cegcgaaa

clains 8 and 9 In sai-d | ower fluid
storage layer 25 range7i mmaeommmmmqﬁmbm‘s whrhr bheredn; d

particles coggrise from 15% t gy A0gady, E@Hﬂhd)fac ﬁﬁthmst@mmmay&
di aper article according to any one OP R?S dqqgendenb @ﬁ&éﬂabgi
wherein said | ower fluid storage haSd b F% %WE efrisert |8y i s
ovey - wr apped with high wet st reng d‘i!/ a.ﬁnvel ope web. 12. A diaper article

according-to claim 1l wherein u
gl ue-sprayed to the | ower -f_I-u‘ g nse c|| §§é¥a89% 8¢ his a zbasis
: we1ght of from . 0.02 to 0.12 gm/cm™.
15 - 8. An article according to claim 7 in the form of a

disposable diaper wherein the uppei' fluid acquisition/distribution
layer is generally hourglass-shaped and the lower fluid storage layer
is generally oblong. _
o 9, A diaper article according to claim 8 as dependent on any
" 20 one of claims 1,2and 4-7 wherein said generally oblong lower fluid
-storage layer conptises'an air laid mixture of cellulose fibers and
particles of substantially water-insoluble hydrogel material.
10. A diaper according to either one of claims 8 and 9
wherein the particles of hydrogel in said lower fluid storage layer
| 25 range in size from 50 microns to 1 mm and wherein said particles
conpnse from 15% to 40% by weight of said lower layer.
‘11. A diaper article accordmg to any one of claims 4-8 as
dependent on claun 3 wherein said lower fluid storage layer is a
_ _ separate insert layer which is over-wrapped with high wet strength
30 envelope web,
o 12. A dlaper arti.cle accordmg to claim 11 wherem the
envelope web is tissue and is glue-sprayed to the lower £luid storage
insert layer. '



13. A di sposabl e, dual -l ayer absor bent core~s—u1—t—&bl—e—f—eL—use_4 n an }
absorbent -article, said absorbent core conpri si nj”ﬁ,!mﬂan el ongat ed upper

§luid acquisition/distribution |ayer.having Iﬂm m"mr] . 0. 05 l:
o) :

to 0.25 5 ~[err] and consi
hydtophilic fiber material and from 0%¢to 8% by wei dght of * said upper
| ayer of particles of ‘substantiall y‘\mt er-insol ubl e hydrogel nmaterial;

and (B) a lower*fluid storael er hav a depsi
from 0.06 0 013 hrd g%cﬂwsﬂﬁ'? TPYeEsa '&’Pﬂtl?‘"ﬁﬁ suitable. *’*«s«

3 (t;btst agg 'iyaLl for rﬂsfﬁ?ﬁﬁnaﬁomg?&éu@larﬁfclbxdﬁﬂlﬂ“hlb!o;?bén:ltb%br?%ﬁgi'ﬁin?”dl f Fom
0to o by weig saj er o rtic 0 ally.
wat er - i nsol ubl e hydr ¢ %t%lﬂ"ﬂ#edllé}épeg %Hﬁaoﬁéﬂufsﬁﬁ?ﬂ‘@gﬁvé Ein‘yer
" having a top surface ar ealayrerchavisngfaodensity of Frélm to 1. o 05 tesojdsat of
~said uppgr fluid acqui si qn/ s uid
st or age sayer further be|9f posa:1 Rég*%ﬁﬁﬁt |e§gg'[tgggg‘f S‘t 521{94‘ ina’
manner such that at | eastfiber mater?a;‘b/oaod firom O doogel nBR daylwéight refsai d
| ower 20 layer i's foun dt h Niet :
absor- bent core and sucgsatwha[u@ep Qag%:o bf %r{@gg}i P%t hebg&d&gﬁfﬁ mat eri -
al in said lower |ayer iswatefninsgl %‘m%hﬂfé‘gﬁ deatentalis amd sai d absorbent
core. 14. A disposab{s) abswmntﬂﬁidlﬁ&agﬁcwyé'rnﬁa{vﬂlgc'é"dﬂniity of
subst ant h@lly as descri be 5 w th ref eﬁg& t$ I;xagp
"di sposabt'® dual | ayer abs nt coPa De? 9/cmy Wec?qﬁiéﬁi’éﬂ)ﬁﬁfb‘nt
article according to cl ai tial3ysobsaasubstanyiaidydenifdrie ¢ombinatied egfence. to
Exanples | and I1. hydrophilic fiber materdal and from = 9% to 608
by weight of said Tower layer of particles of
substantially water-insoluble hydrogel material;
15 said lower fluid storage Iayer having a top surface area which is
from 0.25 to 1.0 times that of said upper fluid acquisi-
tion/distribution layer and said Iower fluid storage layer further
being positioned relative to said upper layer in a manner such
, that at least -~ 75% of the hydrogel material in said lower
20 layer is found within the front two-thirds section of said absor-
bent core and such that at least -  5§5% of the hydrogel materi-
al in said lower layer is found within the front half of said
~ absorbent core. |

14. A disposable absorbent article according to claim 1
substantially as described with reference to Examples I-IX.

15. A disposable dual layer absorbent core suitable for use
in an absorbent article according to c1a1m 13 substantxally as
described with reference to Examples I and II.




