213134 Superthin Absorbent Product Background of the Inwvention The present
i nvégntion relates to new and i nproved absor-- 10 bent products and, nore
paﬁticulgrly, to new and inproved thin qpsorbent conposite p gtlng
suﬂgé?%zorbent material's. Di'sposabl e abSor bent products 3;2b323>£ﬂ for
sone tinme, |nclud|no such products as disposabl e diapers, sani- tary
napki ns, woun8uRes&§BiingAbspXReRt-ProdMSint i nence .pads, and the |ike. These ¢
products incorporate an absorbent batt which is used to absorb and hold or
contain body fluids. Initially, in many of -these products, especially 20
di apers and sanitary napkins, the absorbent batt Conprised what is termed
"waddi ng" or plies of tissue: The wadding was di sposed between an

i nper meapl e backing and a perne- able facing and the plies of tissue were
used to absorb and, hopefully, contain the liquid within the product. A 25
di aper which utilizes such an absorbent batt is disclosed in U S. Reissue

Pat ent -No. 26paekgrdagd WwEFlanheo rnveatdiopatt was repl aced, for the nost
part, by an iTproved absorbent batt wiich conprises what is 30 termed
"fluffed wood pulp fibers. This absorbent batt conprises a |ayer of

i ndi vi dual i zeGheoptegent finvens ign reliatasajter new iang duprawed aabsor-
thicknesgg A Qbﬁﬂebf&b@%s' A, p‘ﬂ&ﬁ"ee ailﬁh: dr f% ks aﬂ&& puﬂ§§8¢’r@3nt

batt is escrlgg g Pat ent 788 003 di aper
i mproved absof Rt abSPE, SRPES St ?ﬁﬁRSQFEﬁ“S di aper
usi ng a waddi mgtezials.Al so the - 2- quffed wood pulp layer is quite

soft, flexible and conformabl e and hence, produces an i nproved di aper over
'dlapers usi ng maddlngﬂas t he absorbent layer. 5 Though the fluffed wood
pulNp’ absor benPispesablgy abspyhbensd prgsunts, have: befem knowy @ hsamech t he

capacitylgs Uglfle, including such products as disposable diapers, sani-
tary napkins, wound dressings, bandages, incontinencepads,
and the like. These p:qducts incorporate an absorbent
batt which is used to absorb and hold or .contain body -
fluids. Initially,-iﬁ many of -these products, -especially
20 diapers and sanitary napkins, the absorbent batt cemprised
what is termed *wadding” or plies of tissue. The wadding
was disposed between an impermeable backing and a perme-
able facing and the plies of tissue were used to absorb
and, hopefully, contain the liquid within the product. &
25 diaper which utilizes such an absorbent batt is disclosed
in U.S. Reissue Patent No. 26,151. (

The. wadding type of Latt was replaced, for the most part,
by an improved absorbent Lwtt which,comprises what is

30 termed "fluffed wood pulp iibers®. This absorbent batt

' comprises a layer of individualized wood pulp fibers with
the layer having substantial thickness. A diaper which
incorporates such a fluffed wood pulp absorbent batt is
described in y.S. Patent No. 2,788,003. This diaper had

35 improved absorbent capacity and somewhat better contain-
ment than a diaper using a wadding layer. Also the



in a diaper or sanitary napkin is poor. The reason for this is that the
fluid to be absorbed ,is generally deposited in a |localized area within the
absorbent batt 10 and the.ability for the fluid to nove al ong the plane
of the batt is poor. The fluid follows #Re path of |east resistance an
consequently noves to the cl osest edge of the batt where it generally{i ‘ﬁo

onker cont ai ngd 2pdat BBoA” BHYE! 1hg8kS 1515ubl: sBBESNE) M0inTe0dAad04

di scl oses an absorbent g |ncorporat es In the pro a
densi fi ed, papepnfpkBabigcpnd hHRpgep BEPINFRE pRyiRPERYSd élaparcpver e.

i quid whi ch i 8iepaesdusiinghealiaing kendhet ab8b¥Behn8PLEY¥re0  al ong the
pl ane of the layer. Wen incorporated in conbi- nation with fluffed wood

pul p fiber, the resultant product uses the absorbent capacity of the
fluffed whod pﬂhpughchhenféuéfédchQGIpulpDahperbenbibattacbawerémerbheﬁ

paper- like |ay d d ds25 nd
described in. U ate Ege“bg?%§%Uégg wfgﬁ wgggHSSQQ gﬁ?gkgg cé%tug 2
conbining a wi Ri &g SFPEHpPFlﬁFViSRFM paPkipeis.poars | uTheJreasanp sy
fibers has galaadsmnde aaaepthbaunaiantaabﬁ abseebeatiargdu625119cludlng

di bl e di It __E b t hes 30
make. mich greoPEPORLESS; A, Roi¥eRiieed°aper HIERLS, B, SBEPEBeRR bt ||
not totallQ coanélMhehebabiaybédrlthelaluiﬂttbsmpvebabbegthhe phase of
products will teakpaekoig pBex. U Jn.samamyfai b8 bﬁétggéhuagd%%tabsorp-

tion. This is especially ue if pressure is ace tt while
wet, for exanpres&ssaayesﬁpﬂl anasaﬁeaﬁlz 3989905e|yhaesieaeasasésamq|

vety often caugkatbatkawhet@ heafeneraRigeds! sio Pbagérccbagafhadcandothe
st ret’ch di apers hg b?en i ntroduced i nto the nmarketplace. Though these

di apers prOV|d8 REVEE £8P%EBsor bent batt than fl at di apers or the prior art
di apers, 1l8ey have Lndlcated | nproved cont ai n-

U.S. Patent No. 3,017,304 discloses an absorbent product
which incorporates in the product a dehsified, paper-like
léyer._ This paper-like layer acts as a wick, i.e.,
.liquid which is placed on'the iayer tends to mévg:fapidly
20 along the plane of the layer. When incorporated iﬁ combi-
nation with fluffed wood pulp fiber, the resultant product
uses the absorbent capacity of the fluffed wood pulp much
more efficiently. Diapers which incorporate this paper-
like layer combined with fluffed wood pulp are disclosed
25 and described in U.S. Patent Nos. 3,612,055 and 3,938,522.
\~/ This concept of combininé a wicking or capillary skin or
' layer with fluffed wood pulp fibers has gainéd wide accep-
tance in many absorbent products 'including disposable
diapers and sanxtary napkins.- Even though these products
30 make much greater use of the capacity of the absorbent
-batt, they still do not totally contain the absorbed
‘liquid. 1t is probable that these products will leak
‘before the full capacity of the batt is used for absorp-
. tion. This is especially true if pressure is placed on
35 the batt while wet, for example a baby sitting down on a
bréviously wetted diaper will very often cause the batt to
- leak.



5 nment of liquid. Such diapers are disclosed and described in U.S.
9 Nos. 3, 860, 003, 4, 050, 462, . and 4, 324, 245. Though t he ¢ont ai nnent
| y are better than the prior acg.products, the elasticized products °
Koot tightly pernitting | ess air circulation. Frequently, this ecan 10
At irritating,to t nyand.the tighter _th cl ose
flttlng theRﬁ?%ﬂg}Y'tﬁ a@?éﬁtéﬁgtﬂéaP?Fthfl re%ﬁﬁsgfép E%eg%ggl Fﬁue;&d
adj acent thEnareduubérentbetbeamarketpyape:t|ﬁh004hthhep¢odmépec§ntacts the
wearer. 1> prBUIBE! ndf pEERE? & QorSHHErEQEEVQFQE Eﬁaeraah§e=sloe diaterials

whi ch mnll é I mes. their wel d, were_devel oped. Since
t he devel opREHT0RESU haﬁﬁF§P|§h§¥ Béﬁﬁlénﬂ&GGtQGehm?F9Vﬁﬁ FB“tﬁ&Srporate

themig 20 meabsefbimquﬂaodushahsaebpaesdaaaeaSsendssanahar¢esapubnﬁ to

iy mum anoiRt Bobe s EREPBENPRans -BRB P03 5oR BER 4R2E AP BT ke
t hat producthpeghotheaconehhnmenbefeeturhana:hebptter thanptbeuprior

Per h t b bent -
ng[e$PZIOP§a§EdP=85 ggé gﬁa eﬂsgdu g§ gkgaa&eergge ALEB %iaﬁng&g7go;3§n

Thi s patentPGF@éF&ééﬂ éRS&b§éFb€ﬁF°HFS§§Pﬁg cSEﬁﬁP?Pﬁéyant§5§ofﬁ§h | ayer
Sandwﬂgbed Be&aaenieraeaseaaleofeaenekandaaa thectighkee bhekielgstieet . The

sol yrer as. Bl thay BPEB. A1AS, SErapa, the dleBef) the, HTEREaR A0 | O! ¢
materi al s harrihaeioaualEhﬁbeiBoespenoaﬂiyetruhe9dbacenho&hgaﬁnaﬂvmde
acceptance b§e§§ th%b%ﬁ%Q%EE HégdgﬁkigSHCGfa %Eeaﬁéhed@dtﬁiﬁtfiﬁb

sani tary napkins Imary re r thls of accept ance: of _41;)
t he superab¥eaB@®es is failure to develop a product cap- able of

econongeal |y utilizing the highly increased absorptive capacity of the
superabsorbent ng

5? yea?& ago ”superabsorbent mater1als s 1.0,
materials which will absorb many times their weight of
liquid, were developed. Since the devélopment of such
materials, pebple have been trying to incorporéte“them in
20 absorbeht-produtts_énch as diapers and sanitary aapkins to
enhance the absorptive. pérformance of these produdts.
Theoretlcally, a minimum amount of superabsorbent incor-
porated in a product would make that product perform as
well or better than the prior art products. Perhaps one
25 of'the.first products to incorporate such a superabsorbent
material in a d1sposab1e d1aper 1s disclosed in U.S. T
Patent No. 3 670,731. This patent discloses an absorbent \'/
dressing comprxsing an absorbont layer sandwiched between
a permeable facing and an 1mwermeaﬁ1e backing sheet. The
30  absorbent layer contalns water 1n~ iuble cross-linked
hydroc011016 polymer as the superabsorbent material.

Even though superabsorbent materxals have been available
for some time, they have not gaxned wide acceptance in

35 absorbent products such as disposable diapers and sanitary
na?kins. A primary reason for this lack of acceptance of



order to economically utilize a superabsorbent, the liquid 5 bei ng
absorbed nust be'transported to the superabsorbent material. In othe
words, the superabsorbent naterial nust be placed in contact with t
liquid. Furthernore, as’the superabsorbest material absorbs the |idu
nust be al | owed to smell | f the superabsorbent is prevented 10 '

swel fing, it w i ay Henge 4
material is tot nc %%a%% %5 Qgs §n§agéﬁr a?% n§LEEQ§ gre?ﬁéﬁh
to be absorbedabdepbécqum¢maC§%dVIuﬁeﬂézaneath?hhlshlwcuucceeseﬂhe absor -

bent | ayer Contaee@reezwer e rmeers,luge%aaeeesaatt Rateridlg Cridical.
Over the years nuimber of hn| ues iég di sc| osegsln an_attenpt, to

provi de structBF@?rwﬁPbﬁcﬁgﬁ@ ¥ Bhtld2e 8f spRerabseraeRsrhéhe i)
Such prodscts beandlsmbmvbéd mthShEa&tahsyowted tBBtQGZSuéeiﬁbs&%hemEm

4,235, 237. AP ents
|nto SU|tabIe ﬁ%&&%@ggr S Qﬂﬁe con?agdrtpgons %b % ﬁ i@& i n an
absor bent prodmyst éneea;laseldo contacs. wi&hembeNééqudlseryc&hexm,om
and 4, 364, 992. 250 tHd! Gupatadseirbehes aa%eduqt ebeaibgethw 1hqa14,S 4hs iy al

conmer ci al success 25 The pres I nyen ro and |nproved
absor- bent cofo GWPGFFSHZe Fé sBEPFP&ngﬂ=HHﬁ¥e“te
absor ]Pt i \é_gocapete-bhy s@ablalmgr,alnomamt ceaser abberbthgs mquaonpm Wez
use of this ca t r

e néﬁgéﬁ ‘abgd Zg&'& Eu'&%ei-qal fgﬂc?fg.oﬁ 3N ?[i‘la:iesréo e

on the conposi Feterial, & o and unexpe
used in a d|apcﬁﬂﬁﬁéruewa@$#pﬁsMbsr@éntéhﬁslﬂﬁylﬁl&lee abSQITGSEGWbed in

the conposite e%éa {30 sH&Q.lU%iQf atledst 't‘ﬁé Q% rURERLeS df tHee ANAHIC! .
Su%p¥|5|ngly, he new conposi t reta rbed Ilgglg wi t hout Ieakage

even when pres YSFa SOR “Ehé“FPG PFn&“G? FrRBReaFs 1R

I nventionis be ctit1ca1.' Over the years a number of techniques have

| been disclosed.in an attempt to provide structures which
make efficient use of the superabsorbent material. Such
products are disclosed in U.S..Patent Nos. 4,103.062,
4,102,340, and 4,235,237. 1In addition, methods for incor-

20 porating superabtsorbents into suitable layers or suitable

configurations which can be placed in an absorbent
product are disclosed in U.S. Patent Nos. 4,186,165,
4,340,057 and 4,364,992. To date, none of these products
has met with any substantial commercial success.

25 _
N The present invention provides a new and improved absor-
bent composite which utilizes a substantial portion of the
) absorpt1ve capaczty of superabsorbent materials. Thxs new
:compcszte makes use of this capacity even though' the
30 liquid being absorbed is' placed on the composite in a
localized area. 1In addition and unexpectedly. when used
in a diaper the new composxte contains the liquid



esent invention provides an absorbent coi essed ‘conposi te conpri sing:
t \fi brous |ayer having a given thickness 10 dimension in

orsréssed form -aid first layer containing superabsorbent material s
ating with the fibers of said first layer to retain said first. | ayer

£

CC

I nNa—conpr essed forn1mnth a thlckness drﬁEnS|on | ess than said given

t hi ckness di mensj on; ggcond %ﬁ %ete fron1but uni ted tO"
~said first ?9§%Fbe§a?ﬁ EEﬁoﬁamP8§ ©hSVFRg Bh %e BEsBPBeRf materi al

t herewi t hi nepagtbei bggdmembershan shedpirodattlaySarprioingdyt hehe

I ncor por ati o] e o] t Rer a | I_Lion
zone, conprﬁgrnLOEQS?igg &§$f }Q %3 ggdsfgegrﬂ§ﬂﬁgﬁ g%{gﬁ&gi%%%ﬂéﬁ% becone
integra mneheaawuenlpsesSuyer15cphaeed|ngosamuefprgﬂuamddgeénsdusayers

sai d setond | ayer providing preferential w cking 25 of liquid within said
second Iaye§Eﬂmﬂﬁleﬁﬁ_ﬁﬂaugﬂ_ﬂﬂﬁiﬂﬂ.on said conposite in a given area is -
transported_in said second | aye fromsai'd given area and distri buted
to portionsTBe BﬁFIeFFréPvepﬁieP PEﬂﬁ?@eFrGﬁ1§Q§8rBF9§n°8¥é5?588d

sai d superabaﬁpbeﬂtenabﬁpragiug@n swelling permitting said first fibrous

| ayer to expand f{r ? goapLe Lm.upon gs rb%“ n,of liquidin said
super absor bent nﬁtgg?ﬁg 6 ﬁgPegéygFosfﬁé @rg ¥§8 I ﬁFﬂeﬁﬁldlng
capaci 1g Wi dhihension Lnruncompeessed foTme faidt fdrs&bdeybrrng | ayer is :
preferably g ﬂf?iﬂyggmﬁﬁ?e%aﬁ§9§ﬁ?55'65E¥r§~9hcbgabeﬁﬁbﬁh UQ@@Pdry

conpr essi on T ease of the conpression substanti al - 6-
returns to Fpe SipﬁFﬁantﬁ?éﬂn€§§5tTﬁéY§BsGPbFﬁQaFﬁyéﬁiﬁa§i§§ﬁe ay¥esr bent

di stribut ediaulistemprabbyat Poprgwath henlakaessndihenkesm aéskor Instani:k
particles, than said given thickness dimension; | -
15 a second layer discrete from but united to said
first laYQr, said second layer having no superabsorbent
material therewithin and being denser than said first
layer prior to the incorporation of the superabsorbent
thefein; and | _
20 . a transition zone, comprising portions of said
second layer which extend into and become integrai with
said first layer, connecting said first and second
layers; ‘ :
said second layer providing preferential wicking
25 of liquid within said second layer, whereby liquid -
- ‘wetted on said composite in a given area is transported g‘/
in. said second layer away from said given area and -
distributed to portions of said first lay'ruremote from
said given area; ' B
30' said superabsorbent mater1a1 upon swelling permitting
- said first fibrous layer to expand from said compressed
form upon absorbtion of liquid in said superabsorbent
material to thereby provide increased liquid holding
capacity within said first layer.

35 The first or absorbing layer is preferably a fibrous
web of substantially high loft which upon dry compression
followed by release of the compression substantially



¢

gl obul es, film pieces, granules or powder. The 5 super absor bent
is preferably of Such a particle size range and is distributed in sy
manner s to mininze i nterference of one particle wth another upon
swel I'ing ‘of the superabsorbent ‘material as t contacts the liquid. I
The-second or w cking layer is preferably e®#prised of hydrophilic fiNg

such~as cel |l ul ogj | be [ r | pe no or_.ot her. subst ance
whi ch upon cl 0512 g‘lé%%c%% {rjée a@%‘#f% %?iocnlgr?e:é§he’ | e%?_rg%jfng P’Z&M%’ al ong
the pl ane of tHeas ssuperatssorbemte diswributed zauls tan iy sthiradgheowbrti on

of the wicking o & i Pt Ab ﬁérﬂ:@é | gy Sledydtimate
.contact result ié\ﬁyﬁ%m cofh I?‘(Saﬁss-i on of°£t! % abgrgér i ng dertiat{]hc#%/]\ﬁ cking | ayer
mmgqmr

after one | ayer8tePpleged 1d PeRe B BRANYYT F 4QT RN ti®es of the 20
Unerabe: a_p{/)er aé@ﬁﬁ?iﬁ'réﬁyt iﬂhtﬁiﬁfﬁtﬁs .' Pét)!tawfﬁ {b hﬁ erggantﬂgilrntviecnltei on
super absor bent terial. e, apsorbent conposjite o e pr '

i spcorrpri sed ofsngﬁe |enge (apd ?&/e‘{&‘f%“?‘b‘??ffa“? Hf4eh & “SrtRture.
O_nek! ayelr f unctmigrignize rﬂmﬁéz;ta?ermiet. ~of sorie arkicle st rdei?ehrt\ljmi rl ig'. a

-wi cki ng | ayer. %%ﬁ %@ g%, A

ret ai ngvol ﬁrres uoq%rf)o y qlitfl?%géf 'S % yerﬁiss&ﬁ)e er?‘c‘a%‘ee[r}giaals %%eptabsorbi ng
layer. The absAnharts dhe Jiaykdierably a | ow density, resilient, fibrous
web con- § sisting of -random y disposed, frictionally entangled fibers
which result it M iNg WIHPH AR IK R IATARLY epmprideseragent, an
i ni t:jal)‘ d_rI_K b?!ﬁydxfo;ﬂiillmaii_b%}-sicdt?m aerf@mmgid efr&%ietsz’fﬂbezg ¥ orl t20

oz/ Yd2) . e fihn | ng up.the absqrhin a

spacial ly dist rflqbbaﬁﬁ:’?tfbpae%ssﬁghb:etﬁto%rerl t: m;ﬁ%’%ﬁﬁ%ﬁioéecl@ an
aquedus fluid, spesdd melationship promat i ementerdferldrpa d ralong

adj acent super aePi%iHe of the layer.

15 The transition zone is comprised of a portion of the
wicking layer and a pértion of the absorbing layef in
intiméte contact fesulting-frbm compression of the
. absorbing layer and wicking layer after one layer is
placed upon the other. 1In fact some portions of the

20

wicking layer 'are preferably in intimate contact with
some of the superabsorbent material. |

The absorbent composite of the present invention is

compriSed of at least two layers to form a thin, |

absorbent structure. One layer functions primarily as
\~/ 25 a liquid transport medium, i.e. a wicking layer. A
secdnd layer functions as an absorbent reservoir to
retain volumes of body fluids. This layer is referred
to as the absorbing layer. The absorbing layer is
preferabiy a low density, resilient, fibrous web con-
sistihg of randomly disposed, frictionally entangled_ _
fibers which result in a web having a dry bulk recovery
of at least 30 percent, an initial dry bulk of at least
20 cc/gm and a weight less than 68 g.m-2 (2 oz/de).
The fibrous web making up the absorbing layer is used
35 to spacially distribute superabsorbent material so that

upon exposure to an'aqueous fluid, swelling occurs

30



mat er7ars, The transporting or wicking layer is a high*density structure
particles preferably selected fromthe group consisting of

. fibers, peat nobss, 5 rayan fibers or mxturées thereof. One
I s/super- inposed upon the other by air laying wi'th or without

wat er, rs are

t,
conpressed 3 Ingﬁrl "g‘%&flf%fg errerc%Pf“aﬁééaFﬁgtt 3{1391'3%,535#3
pronote int mmhe-:.ad.nt aahelmranlsppmangt be wicking llayer: asdat he.gabsorbl ng

ayel. o0 s iy SR i Qs o#f 5;9%%%5 BEetbEibig SBigci end into

and becone |n e absorbin a“transition zone
wher ei n sonéréw the ﬁ&PPPbF9§5é§ﬁén9n°éoﬁﬁééﬂ ABiE §6 t5h Pﬁét mosSS,

super aigsor beayoRifdbetls by mlxrtheespeuh%e@dfn t baeahageki Ag | -
General ly, the com presgl n th resenc a noisture
cont ent of 5?: fﬁ’&ut fO°|5’Z'FEe 53’ iagﬁf’gs Pﬁaf’r & °<5‘r" the
super absor bmmum,sniatemctaisa:dlng.ammn placementi ox [thleddikies alThe bing
| ayer in a c&gn?tfe - Rei ressed .
conposite p%o uct irlg?ge%qgse - Phu ??Qagﬁ‘f:gboggapﬁ&?gﬁuch as :
“urine, rrensm}d-lapﬁml“dle &Ot@tlhértﬁ“l"tﬁ% t@e%ﬁﬂ‘P&? if‘f‘ié-“‘fPl"-@i eonact
deposi tmd I be&de%alﬂhéemmagoua%e andl 2ne absbebingmMmagexed genposite

roduct . Wk cki.n e at el ransper.ts any excess fluid
_ Pn any give aﬁte'aattoq'e&%e Tg‘g’?ﬁ r?%ﬁ‘ém? f%lt&‘ d‘? q‘ﬁ& &ed
structure. ektenduiishtoormdc become invegrad aiths tbe absotbmmgt Jdrayext he
super absorb C | orma
gelO and sof gnﬁdlg&sn%o% (r;sa'r%?g{)rs - t‘ﬁg%fgﬂ" QOB! o%%ﬁbﬁéﬁéﬁg
gradual |y r €OMesdd PORaCEs Wishy S08e: PLs the: SHRETRDESFORDL: Mahariall | y w.sJ
originals | 0\&111-.@1:% ded Lir:emeedhsdmﬂ‘q JelgenRYialilgC &hel Rddind OW

Gere 3 Dl et ReSrE Rt ), AR
“adj acent supsndiesdy ehtatdteastalabous tllﬂepenq:gnd: MOMeimne:scalthaj: the x, vy
pI ane, it lIdPIGE the superabsorbent is soft and tacky and upon
compression holds the absorbing layer in a compressed
20 state. Wwhen béing ds_ed, the compressed composite product
is exposed to a fluid including body 'E_luids such as urine,
menstrual fluid, or other fluids. Generally, the fluids
are deposited in a localized area on one surface of the
compressed composite _product. The wicking layer immedi-

25 ately transports any excess fluid in any given area to.
other areas in the x,y plane of the layered structure. As _
fluid contacts the unwetted areas of the structure, the '\./
superabsorbent in intimate contact with the wicking layer |
begins to form a gel and soften. As softening ocgurs, the
30 absorbing layer is gradually released from its compressed
state and recovers substantially its original.low density
nature due to the fibrous web resilience. This low
' densfgy”fibrous web provides storage areas for the liquid
‘and the superabsorbent continues to swell with minimal



sequential release of the resilient structure to allow fluid mgrati
the z direction as well, i.e., inthe 5 direction of the thicknes
the product. Brief Description of the Drawings Figure 1 is a perspect.l -
view il l.ustrati ng one enbodi nent 10 ofkgihe present invention; Figure 2 is
‘an _enl arged cross-sectional view through lines 2-2 of Figure 1; 15 Fi gure
2Aiis an enl arged cross-sectional +vi hrough lines 2-2 of Figure 1 _but
after conpressgﬁﬂ?réfﬁﬁngB%#gaaL%iég%%%tfgggﬁ?%ﬁﬁfk??§tW%f?ﬁbg hot ABr
embodi ment of the piguddtfrontrmoves 20omg gthe X, iy plaeespitttviggess
I Ilustrating Séegbeae%*ﬂeeefa_be@ BENtnef r%??l?égge&%&?f@?é'Qaiaflgwe Sis
- h - -5 0

an enl arged cross-sectional view throug I nes Figure 4; Figure

6, is a perspeflpid BDigratipn ip| bhe Fodirechigprewodll: nf-ehe pRretbft
inventiong 30 diFe@yion7ofSthepehickAiésycoli eNe Oprsaucepon nade fromthe
bl ank shown is Figure 6; Figure 8 is a perspective view of another blank
for a tanpon enbodying the present invention; 35 Figure 9 is . a

cross-secti onaBriefvwbescriptiponofinthef Poawihgsbl ank of Figure 8; and

-9- Figure 10 is a perspective view of a wpe illustrating another
enbodi ment of the present invention. Detailed Descriptjon of the Invention
5 Referring nofAgBrent #Badi ReESPechive Yiewpillustxzaging oneemboddmens,y
of an absggbenpgptRaduptesbnthinpenssioh;i nvention. The absorbent product 10
has a fibfous web as ‘an absorbing layer 12. Interspersed and fixed in the
, "Pigufe_z is an enlarged crossisectional view'thrédgh lines
\‘2 z-z.of.?igure ;;
15 Figure 2A is an enlarged cross-sectional view throdgh
lines 2-2 of Figure 1 but after compression;

Figure 3 is a perspective view illustrating another -
embodiment of the present invention; ' N
20 _ X :
Figure 4 is a perépective view illustrating still another
embodiment of the present invention; '

Figure Snis an enlarged cross-sectional view through lines
25 5-5 of Figure 4; '

Figufeﬂswis a perspective view of a blank for a tampon
embodying the present invention;

30 Igiéufe'7 is a perspective view of a tampon made from the
blank shown is Figure 6; '

?igure 8 is a'persbéctive view oflanother blank for a
tampon embodying the present invention;

35 | | | |
Figure 9 is a cross-sectional view of a tampon made from
the blank of Figure 8; and



absorbing | ayer is superabsorbent material 16. |Inmmedi- ately

ated with the absorbing layer is the w cking layer 14. 'Sone portions
wi cking |ayer 14 extend into agd becone int e,gral wth the absorbing *
12 thus forming the transition Zone 18. By "inftegral with" is.15

t in intimate contact with but not requiring physical or chenical :
bondi ng. TiRigumeudluris deperspectivii yiew ofi @ wipen idduskradsdam st at e iy
for ease of jilleygbr %Hb@&m'él?&no‘fo'méeir%b%@nio'iﬁv%t%ﬁ portions in the
wicking layer 14 will extend into and become integral With the fibers of 20
the absorbing layer. These w cking |ayer portions consequently will also
be in cont agetdilled DestHiptionoof tvel Iwentian. Generally at |east 10
percent. noi STure 1s present when the structure 1s conmpressed under a
pressure sufficient to conpact the structure and cause the softened 25
surface of M&nrpmgabm kenttheadrawdingse Piguree 1t KCPW)BMI on to

the fibers tc'%‘iv%b%(irebi @% la?) @bsoRbled! pTrB%uE‘E”B Skhe ped@elt I N 2

assae

conpact ed st te even 3 Fi gure row es a .oross-sectional .
vi ew al ong lLnyenkti ?"Gf ri'% Qi hash2 USSR % the
| ayers of thez amrlwﬁg 112. Tm&hwelrseg hade€ikad dnaghe from

br of er a8 h%%@%baﬁ%ngﬁ&“‘? A8 dpHarpblebiont maberlal UE S TEMRAAC o o0
is conpri se@telep@stSiO&i@tEé sidh shenabserbingndayero isnahee sirking egr al
W ki ng | aya e A B T e e ayer
5o and i 1) nser ands Bascrs (hatsanal i ate” absorbing ershIBrGE |
super absor begrming nrHeesl:fansxtMm Feneurs 2ABYe Minicequiad itk ukse of \//
ech S b A SR S S AL
been reduce®d rcmi(ﬂ&ieévmngaxtémﬂs structure dep:.cted in Figure 1
is in an uncompressed state for ease of illustration. _
. ) Upon compression some of the portions in the wicking layer
' 14 w:.ll extend into and become integral with the f:.bers of
20 the absorbing layer. These w:.cking layer port:.ons
consequently will also be in contact with the superabsor-
bent material. Generally at least 10 percent moisture is
present when the.structure is compressed under a pressure
sufficient to compact the structure and cause the softened
25 surface of the superabsorbent material to provide the .
necessary adhesion to the fibers of the absorbing layer so \/
that the composite remains in a compacted state even when
30 Figure 2 provides a cross-sectional view along line 2-2 of
' Figure 1 showing in detail the relationship of the layers
of the absorbhent product. The absbrbing layer 22 is made
from resilient fibers. The superabsorbent material 24 is
int'erspe'rs;ed-and preferably fixed among the resilient
35 fibers 23. fThe wicking layer 28 is comprised of portions
26 some of which extend into and become integral with the
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consi derably into and bécones integral with the absorbing 10 layer to—
‘formthe transition zone 25A. Al though the superabsorbent particles 4
arfe closer to each other, there is still sufficient opportunity for |{qgdi
to pass between the particles and upon thgir softening, the resilient
fibers of the absorbing layer are released to 15 return the layer to TTs

igi nal | d ty.f Ref te Fi 3 di 30,
depictod. A nBPEPEPATEelBYBEs 1 TRFnSeBeh SN atABR BT cROPRRERE Fhepr ovi des
t he di aper surh&ckxngAlagéstpoetnnpsrﬂsoas cobtald withamcportiioh af the
pol yet hyl ene. LBLERLIRG TRkeku79- BhACkeBaekbEgs32305o! b QbaBerangs

particul ar di aper stru contai ns one conpl et e conpresse osite
layer, 33, andipkdmpiperontsgtawithssompi ef she ppaesabsArhenk Partirdps

Eortlotnhos E hezgl a[)!litgafr:etba degierBothkestPacbre bepngabe ﬁ91neagh Ita%/er
ein e absorbent struyc Wn,in r state
I'n o?der to seSP™PRESEP pégagﬁ FﬁgwﬁE?thgg SPﬁe $ Eéfg% g?gg giﬁvPaéd
To secure the beepcsubsgtantibd lyareducedt Ao tbicknessapndt the ﬁﬁcuiag

provi ded. . The}ﬂ Eeﬁaﬂfﬂduché§8 B8en 9&8&&@85iﬁntﬁfﬁﬁﬂéég”ﬁh%yeﬁﬁéﬂdg'aper

whi ch accepts I,d and _rapi trapsports
absor bent struSPﬂFé§e§§ 341"§Hd39§ Fﬁ°ﬂF8déBFﬁ§ra deEBrtPﬁ abegrhinge

with Figugpe 3, 1a érol:omtmeaher trahsibtoabzone DSAL SALthbugh €Rg be used.

General Iy, the wlpg@ BokBURE Hartsilell 20802 h0RE8L ol 0L 8oL AC IR,

However, when 0Sites aré eln use
conp05|tes naytberpléseatinﬁhsuﬁéimientngppeysunétyh§¢rtbmauﬂdtne pasisng or

the backing ExemwdehnenehpaReiRless 2 upenRReLPeBbesLhAGY" el (he
pr&sént invention Is p ess Eness than a

Commerci al {1 UFPSSAABNE| S3bRES, BEokbE, aBsarbingcLaAKEF CAFR NECABRRRS FRgur e
4, a sani isry eegbrn 4fe dagew- to ded briglhgad flebr densityl form2. Figure 5
is a cross 10 sectional viewalong line 5-5 of Figure 4 show ng the
Referring now to Figure 3, a diaper 30 is depicted. A
moisture-~pervious facing such as a nonwoven fabric 31
provides the diaper surface. A moisture~-impervioas sub-
20 stance, such as polyethylene, forms the moisture-proof
" backing 32 of the diaper. This particular diaper struc-
ture 30 contains one complete compressed composite layer,
33, and two layers, 34 and 35, which are placed only in
the front portion of the diaper at the end opposite the
25 tape tabs 39, each layer being the absorbent structure
\v/' shown in Figuvre 1, but in a conpressed state. In order to
seal the diaper in the margins, glue lines 38 are pro-
vided. To secure the diaper about the waist of the
. . wearer, tape tabs 39 are provided. The diaper product 30
" 30 provides'an exceptionally thin diaper which accepts 1iquid'
and rapidly transports it to all areas of the absorbent
structures 33, 34, and 35. In producing a diaper in
accordance with Figure 3, one or more layers of the absor- .
bent structure may be used. Generally, the wicking layer
35 is placed closest to the facing. However, when multiple



| ayer construction in the napkin depicted in Figure 4.” The structure 50 has
" nORst ur e- per neabl e nonwoven fabric 52. Surrounding the sides and bottom
f the structure is a noisture-inpernmeable wap 54.. Imeditely 15 ®
if/ated with the exterior wap 52=lk~the fluid receiv- ing area is.an
/bent structure 55 with a wicking layer 56 in i mediate contact with

exter'Oéoﬁgaeitébusreaseiﬁ§ bsaa;dtﬁét@éﬁaiﬁfh@bésm§saitésrmayuss 55

through the exterior wap 52, i1.is Lgnedrately tranﬁgﬂr ed 20 ., inh the

wi cki ng | ayRtaced with theuVicking 1eryeh:eithexr otov¥rthetResEREEAT PRyer 57

Ft_nd !gto thehﬁdbﬂﬁle_ﬂhgabsmbhngsingeﬂ'\ﬁ&eOiagaé)ﬁsh)rbentbé.t abisbubents. 585 t he

- liquid con-_ginues_its.pLogr on.throughout the.entire siructur , it
pr oceeds toséfgﬁgﬂﬁel§§e£8g1§€$$3550$%%ﬁ39§9?u%t€ﬁ%§%é bas ér%ﬁéHFg

transpdrt edchavingeless phicknassnghancancommereial nfufifapulpwdippss. The -

two conpres ggsgggpgsgggigaﬁyg; tures 53 and 55 provide a sanitary napkin
of less than half the thickness of the .conventional-fibrous batt napkin. 30

Figure 6 depicts a blank 60 for manufacturing a tampon consisting of a
si ngl e dbsoréfetriaguabwr to dPpgateds | na Fsgnitady hndpkin a4gof®r peeed state. °

h ¢ . : . . . b
of 35 32???@2#fPé?????%e?égﬁgéi%83F§?2?§§£?3%%3¥ﬁ%r%Pﬁs;épgfaggﬁglfﬂeﬁf.
The sul®acesectional| ujev alongoliine| 53 i9€rEigure s yshowingathe with the

absorbing | pypér &EBRst¥Rctionlin tR¥ChEpRIA ae?ﬁcﬁaapisS? ukaigg and
provide a transition, zone ts of contact,of the two |ayers. The

t, t he poi _
bl ank 60 i sTHS| PEEUGKHTE |50 chas o2 i1 SEREFTPE FRSBHE AONWOUER; ctod i n
Figure 7. Tgabpbickb2.avwsyrpouhdbngothéhsides andabotiiomhaxeat b€ &h&orbinghj

ayer T4 AndebBERHEE tR0a A¥PhdPe- THFebhaRSIL! BPap °5E. | Sindhi R8GO 2
15 associateé with the exterior wrap 52 in the fluid receiv-

ing area is an absorbent structure 55 with a wicking

layer 56 in immediate contact with the exterior wrap.

Thus, as the liquid enters the absorbent structure 55

thfough the exterior wrap 52 it is immediately trarisported

20 in the wicking layer 56. The iiquié then migrétéé'through
the absorbing layer 57 and into the adjacent abSOrbing '
layer 59 of absorbent structure 53. As the liquid con-
tinues its progression throughout the entire structure 50,
it proceéds to wicking layer 51 of absorbent_structdre 53

25 and is transported in the x,y plane along the moisture- -
impermeable wrap 54. The two compressed composite struc- g_j
tures 53 and 55 provide a sanitary napkin of less than
half the thickness of the conventional fibrous batt
napkin. = | : &

- 30

| Figure 6 depicts a blank 60 for manufacturing a tampon
consisting of a single absorbent structure depicted in
Figure 1 but in a compressed state. The surface 64 is the
surface of the absorbing layer and is a nonwoven web of

35 wet-resilient fibers having interspersed therein super-
absorhent. The surface 62 is a layer of wood pulp fibers
closely associated with the absorbing layer. The two



In still another tanpon®structure depicted in Figure 8 a 10 bl ank 8
provided with a w cking |ayer 81, an absorbing |ayer 83, and another
wicking layer 82 on the opposite surface.qf the absorbing layer. This
structure provides two transition zones “and 86 upon conpression.
" absorbent materials 84 are interspersed and fixed in the 15 absor bi ng
| ayer 83. . Thdayemsorans ditk BEIMpriesisedd shake and proyddet @ fmansid idre
tanpon 90 in Fijyyet a3 thie HAWEd D RONABMOBE LHeUkwB ANy ! OVirie a
cross- sectional view sh,ovmmrvlpg' te%e t vy cki n% | ayers 91 and_ 92 with the
absor bi ng | ayePX®hks & dt R l?é%.?eﬁn o@s ton £OXR He FAPTHGi ns
t he superabsor idepticteideiim|FiYtreTr7ans iTheo brokens a¥ayaportbon @f dhd he.
necessary gcont ~Qf 1 Cki it R S i I R -
absor bent 5Cmalt e@ﬁﬁ%%ﬁsgﬁh?ﬂ?%%lc srlgy\%n%pggl%gv\h Fei%)ni%glu%%oeiayer
pol ypropyl ene A@wovihe ftaansition fzones liesulast theecontpckePointish@f the
substrate 102 irge? 1@y@¥eRssed conposite 104 with its absorbing |ayer
.superinposed on .the substrate 102 and the wi cking |layer formng the

opposi ng surface. 30 These and other products such as incontinence pads,
wound dr essi ngEn atdllhanothemdanponratructore! depiktedbdn Figuns 8, a

2 F1 brous Wb anie &' ie BrbyidE SN £ uickind® 1ayRn ok " Ued dishdrbiflg ' ©
conpressi on, fJdayered@dy and another; wickingddayer: 82r enutthe opppsite
rom synt het | ¢ “Hfateen U dMCHING JARE: | ohay Structdrd putradr Ted
p{mfye§¥2r, nyl e B’lt&ﬂﬁ)‘éﬂ’t ZN5E 3%61%&6%/%@ %{ﬁpﬁ’& b&%@’%%s&p arjyper—
deSirabl e. Howabmorbient matidvilals B4 idrer Sntersipersedapmd fimedeinisete
Concral LA A e 0 A Dl A g0 S 0 1
and shaped to provide the tampon 90 in Figure 9. 1In .
FPigure 9 the tampon is cut-away to provide a cross-~
sectional view showing the two wicking layers 91 and 92
with the absorbing layer 93 sandwiched in between. The
20 absorbing layer contains the superabsorbent matexial 94.
Transition zones 95 and 96 provide the necessary contact
of the wicking layer with the absorbing layer super-
absorbent material. ' ' '

- 25 Figure 10 depicts a wipe 100 wherein a polypropylené
'.\ - nonwoven fabric 102 forms a substrate. Affixed to the
. substrate 102 is a compressed composite 104 with its
",-a'bs'orbing layer superimposed on the substrate 102 and the
‘wicking layer forming the opposing surface. '
30 : o a '
- These and other products such' as incontinence pads, wound
dressings, and the like may be made from the absorbent
structure depicted in Figure 1 but in a compressed state.

35 The absorbing layer is a fibrous web which is of
substantially high loft and which upon dry compression,

followed by release, has a tendency to return
N
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heag=t.hr ough bondi ng, adhesive bondi ng, point enbossirg with heat or

¢iwe, and the |like. The stabilizing 10 .process is selected according
he fibers used and the process used to formthe web. Suitable . N

dres for. form ng a web include _Er}cirdl ng, wet laying, air |aying, :
conmbi nati ons of these and other suita known t echni ques. The fibrous web
preferably has a dry bulk recovery of at 15 least 30 percent, an initi e
dry bul k of satbdtemstiabltt@0its/ gniginkh teickness. | &Hhmtﬁ&;jem [err]
[0 one ebod {Hus AL led Al MUURNR! didiiie #iBded, ok pgrtion

of fusible fibers. are air-lald
subsequent | PILHRRD X;%dﬁwlﬁ%@é}r?fbeh@]aﬂqs’i?ﬁodﬁfi?'he ‘H-‘Efé‘l“%oﬁﬁRan

the fusi-ble fidwss érf&lkﬁhé(lﬁee,t Caxsd lﬁrﬁibmlyotd&rméwiéhe ﬁéa@bertl bers
to pro de sorﬁ%’&%eeg |nte %ﬁ/ t he web_structure

super a orbe‘?‘ﬁ Yl ’pﬁ‘%@se'ht aﬁﬁlﬁ%c’r'}ﬂ NS, ‘iﬁ%‘})‘érs%%"?B?HYn t he
absor bi ng | atgl'm ﬁ:slaeﬁmemaé |ainladad cro | foum veetb wh ekt eks sthedn abI e -
olyneric s bs g%mé[gﬁ S at
Peagt 10 ti mas ﬂ? ﬁ?éﬁ%dg su %%%%%l%s gé orm %‘ée 3 ir

super absor bémafrmhl’tﬁq .%onénuma adhes bie handingms :mrt#\ srBPSRIRG t he
sha}oe of fl?ﬁm} kﬁé&lﬁ;@&aéﬁéﬁﬁ , fakan tie ontue.s THe Lélﬁhﬂ:ii@zn@é rrtaly be
applie n e orm.o a ui d nono ut.i.on is s ntly

ol yroriGeq Prasmd 4, Salncad ARRHEELnd e A SRkes, E5Rd AR Ehe

gl obul es an(meQSS)quecl ntmi@rrpathe ovals. | rﬁumlﬂte Lnnchﬂures fdx. I n one

type of. supeg e‘,_ptw éf&de té’garé)ﬁ{é | q;&s 4oera°i£f93}’n€§n lescri bed |
chem cal | y as havi ng a one of nat ura I'c poI Fs=Wth \J
hydr ophi | i c SRS ofethese Angd rﬁ%emmﬁﬁhlﬁ KRRt whgues-

Ichelm gal ly &thrf mmcht‘?eﬁ : her éfeddbnie s aramt?umgermwr@ftberewth
ncl u n | SS Q0 e S n
 egenor od IHShAC Belafbl A il i W SR 8 Ll A Bl

20 cc/gm and a weight of less thanésg.m” (2 oz/yd ) I

In one embodiment, a blend of staple polyeste: fibers with
a minor portion of fusible fibers. are air-laid to. formn a '
20 web. The web is subsequently iightly bondéd by passing
hot air through the fibers making the fusible fibers
tacky so as to stick to each other and the staple fibers
to provide some degree'of ihtegrity to the web structure.
25 The'superabsorbent material present in an intermittently -
dispersed form in the absorbing layer is generally a ' \~/
water-insoluble but water-swellable polymeric substance
capable of absorbing water in an améuntiWhich is at least
10 times the weight of the substance in its dry form. The
30 superabsorbent materlal is in the form of particles which
' may be in the shape of flbers, spheres, bits of film,
| globules, or the like, or may be applled in the form of a
liquid monomer solution which is subsequently polymerized.
Generally, the polymerized monomer solution provides
35 globules and bits of film-like particles in the
structure. .
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i ncl udi ng, for exanple, tellul ose and starch and regenerated cell ul ose
whi ch are nodified by being carboxy- 10 al kyl at ed, phosphonoal kyl at eq;
sut phoal kyl at ed or phosphoryl ated to render them hi ghl'y hydrophilic.
nmodi fi ed -pol yners nmay al'so be cross-linggg to inprove their

wat er-insolubility. 15 These sane poly ccharldes may al so serve, f
exanpl e, as the backbone onto which other polyner noieties may be bond
graft - copolyneinzaneomypecﬁﬁléuegrabﬁéhbgn&fméﬂepbaysatbﬁaphﬁéscéﬂé oKei r

met hod of ”a”UEQSEHEGmﬁyeerdeSEEhBSQ bHeHz§alE?t§§th5©1né AOEaQQBohe of
Chatterjee- et al. e deicrlbed sac e chai ns

havi ng graf- tEGtPFé e8r éyﬂggﬁﬁﬁﬁlpP YEH&Pn“thtHE Bichngﬁﬂpﬁ P&rr]
[err]. 2 polymer&ecbhtuhﬁingnh&daoﬂhBlaéegﬁﬁhﬁstBdiﬁgOHhéth@ﬂﬂyp

consistin |k I n
selected Fﬁgdﬁro 8]%% s?% Fﬁgh%fbﬁ 3ﬁoééﬁY§§gS Fﬂkfﬁ%hrg qn%

nor e carbon atansluﬁnérénnthisscénssnpég@atnavahg areasuehomo ﬁéeébout
5000 or nore, &ah%r&ﬂ hﬁheﬂaéehéﬁbﬁﬁdap&!&ﬁ@rgfaQ bSl?QQéEhEQQ@eQr nore, r
pl us 35 s is,at PSﬁSt 5 n i-nt ege aving a value of zero or 1
and q i s an i ntB§&MIRRGin %°§ gé SP Feﬁg“ °S?hen§ grarFRg2AGdr ophili ¢
chains are hydtebpne&ameaycelluaospluhﬁbhlheechaﬂhﬁieddbyopeﬁnqecarbbxy-

polyacryl Panglggl§soghgggﬁéhégak§FF iggh??ﬂﬁéiggfggéél g nat ural and

regenerat Foc onent may conprise
whol |y synthet ozyhated 5&r$ﬁéﬁé§ tEﬁE PablﬁfhYﬂﬁQEhﬁéwcknoﬁﬁchn t he

art are p0|yachbe@&EE'b&l&hQQESmWQ'ﬁhsBHBebErBQQkilﬁﬂeBYtSrQﬁbt&geﬁn'et'eS
ngon such as p 6¥V|nyl | co og Fgw pol yvi nyl al cohol itSelf
philic 10% eg H§° B ﬁ; kyl phosphonates), partial Iy hydro-
Iyzed polyacrylan1des (e.qg., poly(N-N-dinethyl acryl- am de), sulfonated
polystyre&%, 0&h§s§|§§§eokoﬁgggécharides may also serve, for example, as
the backbone onto which other polymer moieties may be
bonded by graft copolymerization techniques. Such grafted
polysaccharides and their method of manufacture are de-
~ scribed in U.S. Patent No. 4,105,033 to Chatterjee et al.
20 and may be described as polysaécharide_chains having graf-
ted thereon a hydrophilic chain of the general formula

(CH,)q - ?Ri (CH,)p - CR?
25  C=0 C=0
. . | A .- ' A
N . —r B ' —~s

wherein A and B are selected from the group consisting of
30 -OR®,-0 (alkali metal), -OHNH,, -NH,, vheréin R!, R% and
R> are selectsd from the group consisting of hydrogen and
alkyl having 1 to 4 or more carhbon atoms, wherein r is an
integer having a value of 0 to about 5000 or more, s is an
g integer having a value of 0 to about 5000 or more, r plus
35 s is at least 500, p is an integer having a value of zero
or 1 and q is an integer having a value of 1 to 4. The
preferred hydrophilic chains are hydrolyzed poly-



(al kyl ene OXIde) These highly hydrophilic synthetic:polynmers may be

ot ed by other chem cal treatnents such 15 as cross-|linking or

ysis. Further exanpl es known +h5+¢he art are.the non-ioni ¢ - -
lic polymers such as pol yoxyet hyl ene, polyoxypropylene and m.xtures

wh b
'£¥Ei?@ﬁx@€§ﬂe58h5§R£YaﬁéOéégétype |s;a%¥§y 0P sRi 8Y Qhgby

anot hey nore recen derivative of ]
|sobutylenepﬂ%Y%?QI%MhﬁﬂFY tRopol ymer. Hydrophilic polymers fornmed from -
wat er - sol ubl e acryl ate nononers, such as sodi um potassium annnnlun1(or

nbi na- t
Coyer by spfhyfagteient ﬁ%ﬁb‘?@é@%ﬁ?ﬁ%ﬁag LR T che N
pol ymeSi zat the hm@r@coséoiﬁnnanglclarc@mam¢¢@t maY|¢¢@EW%§¢oﬁh°1%Yadd|t|on
natural |y OEgHB‘iéﬂﬂc ”ﬁ&&fbﬁﬁfli&' aP€icflés, 3Qxam b@f“@ﬁ‘@se hew

I nst ance, um i s, Suitable. su absor er i conbi ned
with the fi #Bpthe &Ry ﬂﬁ%ng°§%??gﬁi%n%EF{h g{EEF% ?“écéuB@Yabgorbent
naterial_tE@é@iﬂiédybyggfsﬁaiﬂgrmafetﬂésrénsﬂamm iﬁehwus3§olyemngngbsogbent'
entity wit t ' r absor bent
mat eri al |sagE§%§SeFHg?Hﬁé Sg%%@ fféo ?oié%giﬁTbﬁé géegfggther in dry
form 10- 1690byu:thaag.nnglybelﬁnlspbn%uhomateab,gmmeta@%bebu@rps in

granul ar fojf e sli absorbenf
bef ore pIaC|n éé ﬁB!yQérfgg?iaf% (éqg gai#Kéngtﬁgﬁggéyfbge?9%aterlaI\MII

contain par?Fg¢8§ wABL osatedraﬂgxsvnrgvse ¥ o*h ¥n1|n di anet er
to globuIeS(ihnyleﬁe osmaenuouwhebengzéhbprnydaopninietsgnehepxbo severa

prayi ng o RERUREFS oBfyrparaditeRed By SuERLE SRbREC: Rrélfptfls Sulh 1)
sol uti 8 foaSoceGSSylpokyngrpzahr@nobfsiﬂe nﬁnohber enempypSCanowayimo
pﬁ'ynﬁrlze thé BPECHBE tRePdoHStoRic! hidfbphivie pbiyhérdcsuefbhg to0 place
polyoxyethylene, polyoxypropylene and mixtures thereof
° which have been suitably cross-linked, either chemically
or by irradiation. Still another more recent type. is a

20 derivative of isobdtylene-maleic-anhyﬁride copolymer.

Hydrophilic polymers formed from water-soluble acrylate
monomers, such as sodium, potassium, ammonium (or combina-
tion of cations), acrylate, may be placed on the absorbing

25 layer by spraying or otherwise placing a solution thereon
followed by polymerization and cross-linking, for example, .
by i;gadiation. \_/

In addition, naturally‘occurring,materiais such as gqums,
30 may be used. For instance, guar gum is suitable.

The superabsorbent material is combined with the fibrous
web by any means suitable to distribute the superabsorbent
material thefein-trying to minimize interference by one

35 superabsorbent entity with another upon the swelling of
the first. 1If the superabsorbent material is a powder it
may be sprinkled onto the fibrous web either in dry form N
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superabsorbent somewhat evenly throughout the fibrous web. 15 Howey,
even if the superabsorbent is powderlike and in the formof a |layer,
tehds to function better than such a | ayer has in previously known
product s.© Any superabsorbent whi ch absorgg | arge anounts of |iquids-:
suitable for use in the absorbing |ayer the present invention. The
wi ckiksng | ayer is conprised of hydrophilic fibers, such as rayon fibers,
cel l ul osi ¢ fi bersther wgbamayobs, inszgnedﬂixIﬁrGhethepenabSOEhentehBuhnsic
fibers includeg %99@19?'Eo?hbeSma%OBEOHeEiPSSié t ”Qli%ﬁki*kﬁ?%g En“@ﬁ

r fibrous

pul p flbers generally are S re,use orm
batt |ayer in EBREER FSHBP“&b SFBEﬁtPgFSHHStétsbehcaﬂtﬂ?SpB§SBI5 hgi wgbrs,
sanitary napklmae stiperé@bbetrbéft maEéfﬂhDSkﬁlilb@ﬁﬁaiﬂapaﬂtﬂblebewhied are

fib
o U080 bl Rupk kbon 38bs, A2 RSTmATEn  Higheker 1RCaipRELESS!
in which the p&hehcaug gostinyoust along fikbehsrfon asdistpnoanup tocki ng of
liquid in the §§ver§haﬂﬁcﬂﬂsthe 1 ayer. -17- The wicking layer can be

preformed and placed next to the absorbing |ayer before conpression or the
wi cking layer particles can'be air-laid or wet-laid on to the absorbing

l'ayer before ﬁmtaeei ﬁéth|5dTB£ plLacshgi ﬁheisﬁﬁefibﬁofﬁﬁlﬂniﬁotﬁﬁdwéb flae
junction. t g a | e
ol oo b, ! EpRayhe. AonpRtakr R hiToR &8 M. GE' o BAERBRELAG, she

i nt egral Wit h whb wbtbr Bi ngnbugersoltrhéonegobhomd by npebymerikat depoift y
of the extendi gfePRbhbmkes | bRie! Eybﬂeailﬁhﬁdtasp&t%méff?g' Ehen fiBRer 48

the‘/xan5|t|on zone, there 158 osite ers,
super absor bent PHaP8#; 9F iBFa %PE&?Hg I£§eisp€F? FaRie tQhEliFGthg | ayer
particl.es mhicbuberabebtbededsoméwhhheevenly throughout the fibrous web.

15 However, even if the superabsorbent is powderlike and in
the form of a layer, it tends to function better than such
a layer has in previously. known products.

'Any superabsorbent which absorbs large amounts of "liquids
20 is suitable for use in the absorbing layer of the present
' invention.

The wicking layer is comprised of hydrophilic fibers,_éuch
as rayon fibers, cellulosic fibers, or peat moss, or |
' \_ 25 mixtures thereof. The cellulosic fibers include wood pulp
fibers, cotton linters, and the like. The wood pulp
fibers generally are those that are used to form the fluff
or fibrous batt layer in conventional absorbent products
such as disposable dimspers, sanitary napkins, etec. Other
30 cellulosic fibers that might be used are rayon fibers,
flax, hemp, jute, ramie, cotton and the like. The fibers
.or peat moss or mixtures thereof are placed in such a way
as to form a layer in which the partiéles are close to
one another so as to promote wiéking of liquid in the
.35 plane of the layer. |



orbent material of the absorbing layer. This permts’the liquid to
g its migration in the z direction to reach.the superabsoy bent *
. As the liquid progresses in the .z direction, the superabsorbent
at eri al becomes soft and rel easeal fhe absorbing layer fibers which .
pern1t the absorbing layer to return substantially to its unconpressed o
t hi ckness. Aﬁmﬁéewﬂaﬁﬁm@lhqyéﬁyeﬁnrbéupnsfﬁtmedEBHﬂKpIﬁE@&SﬂdkthtﬁkﬂBés

| arger void areas .are e |
I ncreased sme????lﬁb’b?g tp%é;’yés‘gg%?g sor‘%)é;)'{r;f"tﬂlge 3iaornl g?er as | t'g’é\%'gjb g%%gl .quid
residing in thecvbtliesrean. bahainbbaidi oy veyclaiden to tb@u@hSOUbﬁng

unconpr essed {NSKkNSSBord’ EbRPEYsPESRYUSE of both the resiliency of the
fibers and the swelling of the superabsorbent material. 30 In order for the
absor bi ng | ayer fibrous web to provide the necessary nedi um far absorbing .
liquid, it iorseteansiitionmtzohe is baowgi/mb formed dity ﬂuékjmecaiefayoﬁf at

| cast about e 3ERE e%waeabi%ﬁgh?ﬁ FERL Lo POl el Y UMK B FRe 1
dry bulk is tpertiekesineedt hi Ekbers, oof  the |wickingdbayer| estend dn¥og per
square centingid & é@oﬂé'?&t’é@fape&ith tHS alb$bia fnd MEAYER, CUDKRE eflegRogubi C

centineters. _This value. is t he weli - rdef, to
e ovi Go e nbAcebHantie alF LEERE] bRt crEtenting, %%tmearilsupﬁ
recovery i s obdenvifiidy ssbmettmsm;mbzdmea Imd:lﬁé 8PadskPhoh (1.75

poi)for 11ve JhRy! eoncEETRy! gebisol ped BRCLEILNAY {UGeuoPrig-pest for

one m nute he~ web oad of ST ) ofie nlnuK_J
and t hen neas%ﬂ??ﬁ?b$ﬂrb¢mbjmé#grbwﬂk and | wicking la&e{eyaqt§@195.pswpe ks

| oad. The drwaéMnéefeyéﬁypéftiéfeélGﬁic}b%iﬂvélé{*@lﬁ’a@d iR€o! Bhel @l 10
bul k expigssed éé%@fﬁéefayer ar grfﬁ§£é§iet£§%tééttwfih some of the
superabsorbent material of the absorbing layer. This
permits the liquid to commence its migration in the 2z
direction to reach the superabsorbent material. As the
liquid progresses in the z direction, the superaksorbent
20 _matefial.becomes soft and releases the absorbing layer
fibers which permit the absorbing layer to return
substantially to its uncompressed thickness. Aas the
absorbing layer returns to its uncompressed thickness,
‘larger void areas are provided for storage of the liquid_
25 and for increased swelling.of the superabsorbent material
-as it absorbs the liquid residing in the void areas. The
absorbing_layer tends to return to its uncompressed’
thickness, probably because of both the resiliency of the
fibers and the swelling of the superabsorbent material.
30 -
a In order for the absorbing layer fibrous web to provide
the necessary medium for absorbing liquid, it is preferred
that the fibrous web has a dry bulk recovery of at least
30 percent,.(preferably 60 percent) an initial dry bulk of
35 at least about 20 cc/gm, and a weéight of less than 63_.3-,;{2
(2 oz/yd?} The initial dry bulk is the area times
thickness of the layer under a locad of 0.7 8 per square
centimetre (0.01 pounds per




[

fibrous web provide a dry bul k recovery of at |east 30 percent an initial
dry bul’k of at least 20.cc/gm with a web weight of Iess than 68.[err]
[eTr] en-the fibrous web. neets .these requirenents, it can retain
super absor bent 15 material up to at |eas # 1,500 percent of the dry basis
weight of the web. It is preferable that t % web contain 200 percent tol .
1, 5Q0 percent by weight, dry basis, super- absorbent to the dry basis
wei ght of the Mumumum@mue inncub ic orerdbine t ek, peTictst vibue

about 1200 20" 192 EeiHea HABEOIoP P i ERRAD0 L0 AR5RLoN o

product of the present. I nverition are as lese exa
i ntended to be. I“l‘?ﬂ?‘?‘?@"‘?‘htaw FRBL G RRRSARE &8 X PoIh G XZER - rﬁtﬁfimtbmhk

pparent from t poan o rmamﬁ@%‘éﬁ fﬁ“ﬁ%‘%f‘gﬁ'“ﬁi’ i 'a IRETLL 12,1 1
pgloyest er féljbercf‘ls)?b oég'})g@?n%"‘f% 'T‘b%?%’ yemoving th 3 q%erﬁ‘%rajc‘a?‘w%%

En? ]taglmbiae :‘A?Eermdﬁb cko |zest @mdmsﬁmﬁebmw theliveb ©ordi ?(r;f |
the fibers. Theiog% Idg';ﬁ'gmsé bonge%'tg’g ﬁﬁ%%ﬁwfch
Lrans por squar s xocomer S i b sac 55 o Jhmgleed ”

?)Lgoln?egt i f4.ed aéuﬁé/%%&g?ysg 32&\%#$ers uf actur ang’ sq%léq&b%? E.

wet - f or med chemf:émgﬂajeﬁlgmﬂqwe/\mdmlmlﬂq l:acpveﬂyedﬁ tmrsléxstlgBO ,

identified as R@d‘?é&ht“da eI 13! ldﬁod EHMJJ -BTE %"1 fig‘“ a?q[
weiight of 50 grans per square meter. A pouger su eﬁa sor ent
i's uniformy spri mhna;sb‘n'tqf Anss |tﬁ9653h8-'ﬁon\ﬂ6%

meets these requirenents, it can retazn superabsorbent
15 material up to at least 1,500 percent of the dry basis
' weight of the web. It is preferable that the web contain
200 percent to 1,500 percent by weight, dry basis. super-
absorbent to the dry basis weight of the web. Most
preferred is a range from about 400 percent to about 1,200
20 percent. '

Examples of methods of preparing the absorbent produci:. of
the present invention are as follows.  These examples are
not intended to be limiting in any way and extensions and

" 25 modifications thereof without departure from the spizit
aré scope of the invention will become apparent from these
examples. ‘ . |
Example 1

30 '

An absorbing layer is formed of polyester fibers by dry

laying the fibers, i.e., by air laying or carding to form

a web. Specifically, the polyester fibers contain a minor

portion of fusible fibers which soften at a lower '
35 temperature than the rest of the fibers. The web is heat

bonded by passing air at a temperature of 177°C (350°F)'thnough



pol yester structure at a concentration of 200 gfanms per square neter. .
rticular superabsorbent used is identified as Pernmasorb 10

3yf act ured by National Starch and Chemcal Corporation. The structure 15*
gprayed with a m st of water on the polyester side and then subjected to
atonpression force of 4.4 MPa (640 psi)for 30 seconds. On rel ease of the
pressure the structure remains conpresggd and is available to function aSe
‘an absorbent product described in 20 this invention. Exanple 2 Using the
same pol yester fibrous web fornmed in 25 . Exanple 1, the web is coated by
safurating gthéﬁbgbafaelubﬁﬂa )1 ﬁedbuasacryheteezubﬂbugngebhéseXSess
solution and_irradiating the we ol n S e nonormer

and forn1po| §5BFURF50?§P3F5 Tﬁg ag?giggaégapﬁéjﬁgﬁ§e§#%ggfi€

hundred 30 pglypesteg 6ibess use#re:enidentnﬁéeGUQSttnpe 99This is

equi val ent tgo890% §¥18dds0ha gkeakpa andacebiachglel’ ddepipohe - 20-

Thi s coated sugstrate I'S: asseahgenea anner hat deposits
cheni caBl y t¢9&Péﬂ¥mooﬂhﬂufﬁbFPB§rgeBn@ﬁ PHE°§9IQBSF@P REpa 88&n1|s
appl i ed undepgt betpebmaaeehmbcamgsaém1gaaseeeoaaoafpump pibgrki,bers to

“nteoral ¢heEbfi £AbeTRcbkiPET iRRPEiEHeS; 95, BARKIRE T PaRUraBRERIR o oo
on the surfaby mwkadyngaarlhy&ingontbasﬁSgwﬂoebthEpSﬂlQenusof 50 [err].
The surface p& tagga%b FL%&%V uf §B&a¥?dsWPEQaB@B?Beﬁ€ EB@&mE?e total

noi sture con This structure

i s conplessedSamnifpEpdy 69‘4“5 Hﬂa°PGQOaB§|§nF8r¥§G BODHRYER Upon rel ease
of pressure theEUFblbastEQrstducmu@eaahlghcdaaentratayaroW|uboa capi |l aQy/

igﬁgrzggégble for ug%yg&%khggegnd &%3 5§§EhbﬁﬁgrfEB%@raﬁ%@&beﬁ@?'ns

used'is identified as Permasorb 10 manufactured by
'Nationai Starch and:Chemical Corporatioh. The structure

15 is sprayed with a mist of water on the polyester
side and then subjected to a compression force of 4b4mPa
(640 psi) for 30 seconds. On release of the pressure
the structure remains compressed and is avaxlable
to function as an absorbent product described in

20  this invention.

Example 2

Using the same pol?ester fibrous web formed in &_/
25 Example 1, the web is coated by saturating it with

2 solution of sodium acrylate, removing the excess
solution and irradiating the web to polymerize and
crésslink the monomer .and form polysodium acrylate
(PSA) affixed to the polyester fiber. Two hundred

30 grams/m2 of PSA is present in the substrate. This
is eguivalent to 800% dry-add-on. '

(:) indicates a registered trade mark.



15 Upon use of this structure when a significant anmount of liquid
contacts the surface and mgration of the liquid into the product takes
pFace, the superabsorbent becone soft and rel eases the resilient fiber
that the thickness of the absorbent structure increases markedly. 20
"praovides an area for storage of liquidaggerein the capillary size is |
Exagpl e 3 25 The sane poI yester vveb is treated with a wood pul p fibe
wat er slurry |ch|s dr dthrou h the ster.fiber web sq,t.hat

pul p deposit qq.fa?rtee s%(gf éﬂ?@&t&n aoﬁag mAE K, T ]t%eh at
pol yester web de‘Btsﬂtm cHexyue:raédystte:aahe@ cvoiodd pulpnifibeirs poitpesther web
side of. the SPpnK o ti

2, so that pr?lﬁ %%r r;'%)esonononer soI uti clggg?%srf%%mﬁ&ﬁ%ﬁ er
| ayer. As befcﬁ%asctfé’ﬁ?rﬁﬂee sapec of dheamplpy £ibexgs: Kpcatt |1ﬁe§tpmn-d| ng

800% dry-sadd- cmiameﬁgraTw imlmmq:cﬂlyreweltr el aa:arrmei:‘dﬁee irddgryl of
approxi mately Ei(_{l_per | tmab' q:r resse lfﬁé ‘é'r AMPa
(640 psi) : ev ° € pt'ﬂd’@n eé"'a?sé' t he

pressure the stea'ide arurthe mﬁas:a:mmﬁdﬁm and.awsrr @a@jca‘imingsm t aught
her ei nbef ore. p”1¥ eraf;fl £PicE Wo° gnfii/al2 Of ﬁ?é&’&a@%&s the uJ&P 1a

. conpr essi on pr é | S suff|C|ent t'o _make t he exterlor sur ace th

super absor bent is sprpved Hith RRE &2 éﬁ%ﬁea (5P ERdn FoHF tTe (ReRkant
resilientldi beses thedasulponiy 0SipErcelt by tdaﬁgempr ahied stryeiide is

structure remains conpres- 10 _.sed u subdd ¢i ent
liquid for the%ﬁ%‘i(ﬁ%@#{e"fﬁ °§d |%tﬂ?vave ¢4d 8 ?%%ﬁ%ﬁrel easﬁ t he
bopds forned wtelease afepudssure ithe 59'119 has formed into a Wighanount of
SUREr absOr benlagied UThydie WKL GHpLITNY die S D on0rERgLLd e

[ I spl] ace

o R S e,
15 Upon use of this structure when a significant amount of

liquid contacts the surface and migration of the liquid

into the product takes place, the superabsorbent become

soft and releases the resilient fibers so that the

thickness of the absorbent structure increases-harﬁédly.

20 This provides an area for storage of liquid wherexn the

capillary size is large.’

Example 3
N 25 The same polyester web is treated with a wood pulp fibér—
NG ' water slurry which is drained through the polyester fiber

web éo that a pulp deposit of 50 grams per;square meter is
formed on one side of the polyester vweb. The tﬁo layered
sheet is dried. Onto the polyester web side of. the sheet
30 is sprayed the same monomer solution as in Example 2, so
that practically no monomer solution contacts the wood
pulp fiber layer. As before, the sample is coated and
trecated three times providing 800% dry-add-on of PSA. The
resulting structure at a moisture content of approximately
35 50 percecit by weight is compressed at a level of 4.4¥Pa (640 psi)



. nu:.1

' reduce the thickness of the structure by at |east-50 20 percent and the

zr;§ ure is sufficient to cause thgzignposite to remain conpact after the
{gSUre i 3- rel eased. Conpression Should not be high enough to . *
gétantially crinp or crease the fibers in the absorbing |ayer 25 QO her
et hods_ f Box p3@paecandshe Hpoor bedrageo@cthef PressSHres i$emeTon may be
used. . i EeQgelNgnE0580RkR Y Eop b%eb%§tt%ﬁjc%ﬁ?@' - ‘that <y
nuner ous %ﬁFe 53??3??0ﬁgmgn5 nDdichations ngy 8e ef fected w1 hout hd
departi nghe¥eknPREOrPue scope of the-novel concept of this invention
-22- CLAIMS 1. An absor bent conpressed conposite. conprising: a first
fibrous | ayer having a,given thickness dinension.in unconpressed.form said
first |ay ec%ﬂfﬁ#ﬁ?ﬁglgﬁﬁgrQgséﬁﬁegFongngFﬁlPfépﬁb A GHPRF TR e fibers
of said fpreferably tis saffiicieattd tb makel &her extexicommuxstce fofmwith a
t hi ckness, di ’ SLhan . salddl ¥en  jhi [ QEE : second
| ayer di s%ﬂ%%@%gﬁ%’%ﬁ?ﬁﬁhgt 38‘%?‘3.:3%1 égl_(sb— —nglbrqgt%@l gyg-e, s%%drgecond- | ayer _
havi ig nobeadénabefr Sbet wek: Fesiliemsr &ibems, usderh SOMPLRIREINE han-sai d
first | ayghul)i the! BombeesBed” ROmPoisIteOls e titRe rahsdnie Hohprésln; and a
trangition onet ﬁo r,si. portions Qqf s%@&515 _ eéggf ygr mh*ch extend
i nt ot@nd BedoHBEE tggréﬁ ; ﬁqggﬂfqi_ ! FF¥55%1 qéés—?ﬁ FRest and
second | ageperabsogbencotd bagin swelldngg apdefter cherabywirdlegsef |iquid
within sajgd_ s I I eby | i qui:q s on said conposite in a
4o 2BERAH. BERbn Witk Rk WA s b0

given are sal d ‘'secon ayer away from said given area

The amount of superabsofbent added to the aﬁgorbingélayer' | (.j
15 should not exceed_the volumetric displaced afforded by the '\_J
‘subsequent compression. _ ' ' 5

The structure generaily is compréssgd sufficiently to
reduce the thicknessng'the structure by at least 50 -
‘.. 20 - .percent and the préssure is sufficient to cause the
composite to remain compact after the pressute is-—
released; Compression should not be high enough to
substantially crimp-or crease the fibers in the absorbing

layer .
T .28 | B
- Other methods for preparing the absorbent product_of the
presént'invéntion'may be used. . :uj/

- From gpéﬁg9regoing_it'will be observed that numerous

30 variations »nd modifications may be effected without
departing from the trué_spi:it—ané scope of the novel
concept of this invention. - S
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and distributed to portfons of said first layer renote fromsaid given
area; said superabsorbent material upon swelling 25 permtting said
fErst fibrous.layer to expand from said conpressed form upon absorbtion g
liquid in said superabsorbent material to thereby proVide increased liq
- hol.ding capactiy within said first layer. 2. The conposite of claim
whase t hi ckness in 30 t he conpressed stape.is |ess than 50% of its

t hi ckness prior_tq conpression. 3. The conposite of claim1l or claim 2,
wherein said f yer conprises a fibrous web having a dry bul k recovery
of at |east 30%, an iAp tdbdiortieh thddmpmie sdeBocdmEos1 €8 66h§ra§ﬂn§ wei ght of

| ess than 68 [err] 23- 4. C osit ne of clains
1 to 3, wherein sai dag%’ris‘]tsq M%t%ﬁ*&rﬁ erggoat%f‘ie%og‘%'ég%ﬁﬁ dry
wei ght basi s, Bametsdor H duncemprdssdd tferm| beasd Pirsbelayeer absor bent
mat eri al . C |te f_c erein Ld.firs ayer
cont ai ns fron13§8tf&ﬁ§%@b 8%B¥§ éb?9$:%é&%55%20?%éﬂ?g§§?£?§aFat% The
conposite of amyeomahﬁrs]qﬂrﬁaiﬁtﬂifstvlﬂyewn areltainssaidyfrrsbonpri ses
a non-woven fib \%ﬁb qgga#s t in said
web conpri ses syﬁt %etlc stap erefs? ers J}gn hée ?é%‘é'glé? K me a?%wEG or
claim 7, wher eRfsghéhErh@aid @ipran dhigkressdynepston)s 9. ~The .
conposite of any one gigedcHd™ alyd© cﬁsd’!‘@i@'ﬁéﬁ\'ﬂuﬁeﬁﬂﬂéehawrsﬁ%pr' ses
particles consisting_of cellulosic fibers, eat noss, rayon fibers or
m xt ures 1Qeredirst layer, said second layer having no uperabsorbent
material therewithin and being denser than said first
layer prior to the incorporation of the superabsorbent_
therein; and
a transition zone, comprising portions of said
15 second layer which extend into and become integral
' with said first layer, connecting said first and second

layers;

N\

said second layer providing preferential wicking
of liquid within said second layer, whereby liquid
20 wetted on said composite in a given area is trans- '
ported in said second layer away from said given area
and distributed to portions of said first layer remote
from sa1d given area;
N - said superabsorbent material upon swelling
o/ o5 permitting said first fibrous layer to expand from
said compressed form upon absorbtion of liquid in said
superabsorbent material to thereby pnoviﬁé-iﬁcreased
liquid holding capactiy within said fi¥st layer.
2. The composite of claim 1, whose thickness in
30 the compressed state is less than 50% of its thickness
prior to compression. -
3. The composite of claim 1 or claim 2, wherein said
first layer comprises a fibrous web having a dry bulk
recovery of at least 30%, an initial dry bulk of at
35 least 20 cc/g and ‘a weight of less than 68 g/m

(2 oz/yd ).

* c L M s *
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10, The conposite of claim9 wherein said second 20 © | ayer conprises
W cally delignified wood pulp fibers. 11. The conposjte of claim9,
s ei n said second | ayer conprises peat nbss. 12. . The conposite-of claim*

herein said second 25  |ayer conprises rayon fibers. 13. The -
ottposite of any one of clains 1 to 12, ein some of the particles of
the second layer in the transition zone ar®7n intimate contact with sai dyy

super absorbent matgrial. 30 .. 14, The conposite of any ope of clainms 1 -
to 13, wherefh sai The; FEPPPEIEP PE BRI Kaiat Becond | ayer and
a third | ayewhehéeth saidhgisatelayerheosxbadims |froer .2006.to A $DBposabl e

di aper cont ajnj n S : 35 | SJ I ne, conpressed .
conposite aié%ir'glgﬂg Fggaﬁéggﬁrg g%g%%di r?sas% {orﬁ}ll&? %Iy "?{iséhgl\ﬁf S :
-24- 16 A thei fabgraapkfnthacsugengbsoriesd; matenialuct ure conprising at

| east_dhe cogpr esseflecoBRRSH 8eA 020kl 4, Aerdih Yasd ¥med (o0 14
partially enconpassed Iquid barrier wwth a noisture perneable. 5

overw ap. l7iayerheoshaingr frampidR e d200nhregcerdn@t sty two conposites

accordi ng t og@h¥rabSofbefitamdteribd .13 With their first layers immediately
adj acent one_another. 18. on having as its absorbent portion a 10

: Ata
conposi te ac®or di ngNeocaMROsA&e LI BRYONE F 1421 1 %0 \®pe conprising a
conposite acwiégeinfl kaianyiese Qhyeraictmprisesld rnth-wovenefiwrohor
form mgm an absor bent conpressed conposite according to any one of clains 1
"to 14 15 . cBWPri sing: | o

7. .. The composite of claim 6, wher~in said web ;
comprises synthetic stapie fibers. ' \ j
8. The composite of claim 6 or claim 7, wherein the o/
fibers comprise polyester fibers. _ :

15 9. The composite of any one of claims 1 to 8, wherein

said second layer comprises particles consisting of
cellulosic fibers, peat moss, rayon fibers or mixtures
thereof. _
10. The composite of claim 9 wherein said second
20 layer comprisés chemically delignified woéd'pulp !
fibers. | -
11. The composite of claim 9, wherein said second
layer comprises peat moss. . _
12. - The composite of claim 9, wherein said second
25 layer comprises rayon fibers. _ : _ o,
- 13. ‘The composite of any one of claims 1_to 12,
wherein some_of'the particles of the second layer in
the transition zone are in intimate contact with said
superabsorbent material. . K
30 14. The composite of any one of claims 1 to 13,
wherein 'said first layer is sandwiched between said
second layer and a third layer which is the same as
the second layer. | _
15. A disposable diaper containing an absorbent pad
35 | comprising at least one compreésed composite according
to any one of claims 1 to 14.

* c L M S *




formng a first fibrous:layer having a given thickness dinension in

unconpressed form interspersing superabsorbent material in said first
| ayer; 20 . placing a second | ayer, which is denser than said first_
| ayer prior to the incorporation of the super- absorbent ‘therein and why
has.no superabsorbent naterial therein, on sghd first layer; and
conyeSS|ng said |ayers sufficiently to reduce 25 the thickness di nensi

of said first USayer A Sanidary NaAPKH (g leding aknaRsopbaBhsi on. 21.

absorbent CONMYIRRALLO TR rISirl POSPPASt b CEomPPEsEeaYchapkEDtet arrpon
or w pe, substantial| s herelnbefoEe defcrl ed with reference to the
acconpanyi ng @pﬁﬂ:lﬁﬁ% to any one o to 14 partially

encoi...assed by a liguid barrier with a moisture permeable.

5 OVErwrap. :
| 17. The sanitary napKin of claim 16, comprising two
composites according tc¢ any one of claims 1 to 13
with their first layers lmmediately'adjacent one another.
_ 18, A tampon having as its absorbent portion a
10 composite according to any one of claims 1 to 14.
19, A w;pe comprising a composite according to
any one of claims 1 to 14.
20. A method. for forming an absorbent compressed
composite according to any one of claims 1 to 14
15 comprising: '
forming a first fibrous layer having a glven
thickness dimension in uncompressed form;
' interspersing superabsorbent material in said
first layer;
20 ' placing a second :layer, which is 'denser than said
first layer prior to the incorporation of the super-
absorbent thereln and which has no superabsorbent
material therein, on said first layer; and
. compressing said layers sufficiently to reduce
NG 25 the thickness dimension of said first layer to 1less
—/ than said given thickness dimension.
21. An absorbent compressed composite, disposable
diaper, sanitary napkin, tampon or wipe, substantially
as hereinbefore described with reference to the
.30 accompanying drawings.
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