Corrugated Wb Skructure ' ' 2145126 R
the Invention 5 .The present invention relates to new and [/
qated web’ structures®and in addition to new and inproved - 490 bent
corrugated web structures incorporating therein superabsorbent=
Di sposabl e absorbent products have been kKhown for sone tine, including such
products as di sposabl e di apers, sani- tary napkins, wound dressings,
!bangages', I nconConeungat eddeeb afitirpdeuteke. These products incorpogai_aglmzﬁ
;:absorbent batt which is used to absorb and hold or contain body 1

fltwgls. Tnitially in many of these products, especially diapers and

.sani tary napki nB2< e e I sed what is ternmed "waddi ng" or
plies of tissue. The waddi ng was di sposed between a |iquid-inperneable
:backi ng and_a |iquid-perneable fagcing and the plies of _t|ssue re used 20
‘to absorb and, ﬁ%%e?ﬁg??FtcbﬁY%Phl?%er?}ﬁE?ﬂ tREh 2R HPREREEY RCTFYper
ahich utilizes gatédawenbstorbetiiréat andsidi agdbsbon i tolhéw &ed stmperdasdnt
INo. 26, 151. The ' t d e s DS .
part, by an inp?%%ggﬁg so¥§§ﬁ§$%§%€ ﬁﬁ%c%@%%%%ﬁ#gisgﬁﬁ%fg?égfér %hé??ﬁ?fed
amoodpul p fi ber ssupgrabBsapBenbent batt conprises a |ayer of individualized
‘woodpul p fibers with the layer having substantial thickness. A diaper which
iincOrporateS'such a flugfed moodgulp abgorbent batt is 30 dgscribed in

U S. PatentONo. D35P883B4]. 2absprRent ;BEPARGES | RpYS\RESRHERPHRNTCEaPIEPty and
sonewhat bett ertime} ainokodihyasuehdpap@uctsi ag aispdsanle | ajapers Al sanithe
fluffed woodpul Y ' ui f Lbl e, nf; nd

hence, producesggkéiﬁé?%gg 'd%§5§$ %5%%£§§§9'3P%§§$%g§sﬁ%55@§§§9ﬁg R3¢ fe
absorbent | ayerand tha-li¥keughThesef puedudtaoduporporatersentbsarpenhave

i nproved capacibyrt!ihRiGhf 161 8964 ¥bt Bo¥biBhahdCnEEREE t ¥ohEailt CBody
15 fluids. 1Initially in many of these products, especiallj
diapers and. sanitary napkins, the absorbent batt comprised
‘what is termed "wadding®” or plies of tissue. The wadding
was disposed between a liquid-impermeable backing and a
' liquid-permeable facing and the plies of tissue were used
20 to absorb and, hopefully, contain the liguid within the
product. A diaper which utilizes such an absorbent bhatt
is disclosed in U.S. Reissue Patent No. 26,151. '

Rgr ound of

The wadding type of product was replaced, for the most

25 part, by an improved absorbent batt which comprises what
is termed "fluffed woodpulp fibers". This absorbent batt
comprises a layer of individualized woodpulp fibers with
the layer having substantial thickness. A diaper which
incorporates such a fluffed woodpulp absorbent batt is

30 described in U.S. Patent No. 2,788,003. This diaper had
'imprdved absorbent capacity and somewhat better '
containment than a diaper using a wadding layer. Also,
the fluffed woodpulp layer is quite soft, flexible, and
conformable, and, hence, produces an improved diaper over

35 diapers using wadding as the absorbent layer.



I n.a diaper or éanitary napki n i s poor. The reason for thi's.s that the
fluid o be absorbed is generally 5 deposited in a Iocallzed area Wthin
the a bent batt, and the ability of the fluid to nmove  al ong.the pl ane oLJ
t he bantO}i s poor. The fluid tends to fol lowa radial wi cki ng path and
conseqlently noves to the cl osest "édge of the batt where it generally is no.
| onger contai ned and the 10 product- |l eaks. U S. Patent No. 3,017, 304
d|scloseshangabshebénufﬁeddwobdpbnphabloabpntabas tisn hialre [drpdwcteda
densifie r .as €.,
liquid 1 aBgmthh %ﬁe ? lELZHE?hBQPE gbigg gﬁ %%Eitga#%;gg%%<ong t he™™
pl ane of inhe ﬁayepr mﬁeﬁapﬁ@érﬁoP&PBdnlnscoﬁﬁrnatﬁb# mﬁ@ﬁohld¥#9d woodpul p

fiber, thgicesyl tARk Eﬁ@d!ﬁhiasﬁé bBealsebbanisCaraeirhi19f the fluffed
moodg much ,nore efficien apers whi.ch incorporate this paper-|ike

IayQPpeﬁﬁﬁFﬁe&“thH°FP§FF§5 ﬂﬁ&&pﬁPﬁh&PetHFséP§§§He§ﬁdtﬂ§§cr|bed in
U. S. Pat ana bhe. aBiGi2y0Obf #nd 1938, 532no$b| aleagcepb @flamn‘mml ng wi cki ng

ability, %aggpkgl %grsklghgr AAE te gh %& wgp%g fi bers has

gai ned wede acceptance in many apsorben STInclu di sposabl e
di apers wWhgkingi pgut;z naékcnsseqseemlwhuegHSt heséhpr sdogtegtrrmerrmﬂn greater

use Of tEReCBAREI Lotk e gRRRRRNEY 1BAkb. 16AGKESHohkadfemlarda0liHd ¥

contsln t he _absorbed |i qui i s"probable that these products will |eak
bef bPe t RECRUFE L&@%&rty of the batt is used for the 30 absorptidn or, at
the very least, before the entire.liquid void by the user is absorbed. This

I S especi,a n u | on th t ile t For
exanpl e, b gbagy ﬁF?&g §66i§ %63 é%%&?%%g Fﬁg%@%eg Pﬁﬁ Very of ten
cause t hwhidght ingorpalrates 4in3 theAprioduett anénnsaat_;letd Papesr—-idkeonl y t he

problenslg§e}be Hi8Npapet-T8R% 2bher B2 89Fa wikkS! 4.l1§ MAifhid an

15 which is placed on the layer tends to move rapidly along
the plane of the layer. When incorporated in combination
with fluffed woodpulp fiber, the resultant product uses
the absorbent capacity of the fluffed woodpulp much more
efficiently. Diapers which incorporate this paper-like

20 layer combined with fluffed woodpulp are disclosed and
described in U.S. Patent Nos. 3,612,055 and 3,938,522.
This concept of combining wicking ability, or a capiilary
skin or layer, with fluffed woodpulp fibers has gained
wide acceptance in many absorbent products including

25 disposable diapers and sanitary napkins. Even though
these products make much greater use of the capacity of
_the absorbent batt, they still do not totally contain the
absorbed liquid. It is probable that these products will
leak before the full capacity of the batt is used for the

30  absorption or, at the very least, before the entire liquid
void by the user is absorbed. This is especiallyztrue
when pressure is placed on the batt while wet. For

example, a baby sitting down on a previously wetted dlaper
‘'will very often cause the batt to leak.
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adult generally is much higher in volune than that of an infant Second, a
bul ge under clbdthing is accepted by 5 soci ety for an infant ‘the
aobul atory adult with an incontinence problemlongs for a pr whieh is
not visible through ordinary clothing. -4hird, the proportionsTand shape of
the legs and torso of the adult differs considerably fromthose of an
I nfant. Therefore, a nmere 10 | apgenent of I nf ant _di aper, such as
that shown in AR SinegREHRent 2%%’?2%#?%9?10@% Q’gﬁ' s%%t%?&ﬁ?%u%f 5B both
t he i nf ant di ajpefamndowduhdny nooner nenctel emeducEinst kethe aoeid coHramiuct i s

neéded whi ch ﬁ"é‘é&@réﬁ%@f‘%ﬁ&&ﬁ%ﬁ%é%iﬁ%i&&é afién ﬂg%ge £ an

contai ners have been“sug- ¢ wever, these containers een
substantial |y ¥3EaRE- doSeRRNGt & PWl g derdemrelethingi i aerepted thible. A
pr odu?:_t vv!:f(,]I h aséél?éisanfdﬁﬁ Ay i@f&%ﬁt%@%%@iﬁqwtﬁq& asbim%}!xt%nf[ 0
nmove |iquid awa romt he voi one ich is_dispgsahle, which is
confortabl e, a’l’%c%'?’c’he%%spﬁ%?fixﬁ&ﬁ”?ﬁomﬁ W?W%ﬂghﬁ' +% BReded in

t he mar ket pl aceisolentiercudh yeed snay , clstipbqbs T, neherpedpsdreions,
25 mat eri al [ | r v ti LT [ fadeeuyd, were
devel oped. Si ﬁ%%wt%%éev%f gﬁrr%n?eﬁr%%%h{@n%?éerfglts‘{(@aﬁﬁelrr%tdsi 1?)l‘!’rl’%‘%corporat e
themin absor bePRsiierrily £xen those sp€rant tnfamtncThereforer pdiBerPer -

formance xd thesrapgankrt Sofaye DefiniBdiPapd PL 0S8N Cad | that3Oshown M Al mum
amount of superabsof bent m:g%go%@t.gf in a product_woul d make_ that product
performas wel¥-9r PREER} ¢ t $oPoh 2 §R SLORR  PEFUSHe of the

first products to incorporate such a superabsorbent rmaterial in a
di sposabl e di agerydén dass! A5Rehd Nathor AIEUadR 1R Anll Toaudli S
patent discloses an absorbent dressimg conprising an absorbent™1ayer
sandwi ched narketp e, a2 ppYodest cls aneeded vhich i e ackar ee bathrage
15 capacity. For instance, shaped containers have been sug-
gested. However, these containers have been substantially
rigid, do not stay in place, and are quite uncomfortable.
A product with a substantially large storage capacity,
with ah.ébility to move liquid away from the void zone,
20 which is disposable, which is comfortable, and which does
not show through wearing apparel is needed in the
marketplace.

A number of years ago, "superabsorbent materials”, i.e.,
25 materials which will absorb many times their weight of
- liquid, were developed. Since the development of such
materials, attempts to incorporate them in absorbent
products such as diapers to enhance the absorption per-
formance of these products have been made. ' Theoretically,
30 a minimum amount of superabsorbent incorporated in a
product would make that product perform as well or better
than the prior art products. Perhaps one of the first
products to incorpofate such a superabsorbent material in
a disposable diaper is disclosed in U.S. Patent
35 No. 3,670,731. This patent discloses an absorbent
dressing comprising an absorbent layer sandwiched



sheet. The absor bent | ayer contains wat er - i nsol ubl e cross-1inked
hydrocol I i d pol yner as the superabsorbent nmaterial. 5 Even tholgh

superabSaui;nt mat eri al s have been avail able for sonme tinme, they have not ‘o
gai ned ££i .cceptance i n absor berg-products such as di sposahl e di apers and

sani t ar {{8ggki ns. A primary reason for this |ack of 10 accept ance of
super absprbents is _fai roduct cap econon1ca||y

ut|I|2|n:eFﬁgeﬂlthﬁrpﬁ8%§§;%8g3850?§9| gﬁggpfy %ﬁgkguperabsorbent

mat er i al sheator dehet ebsochentcdbyprurichtaéna waperrlabgdnbént ‘t he |IQUId4;¢
bei ng_abagpled, iHRLaPRykeRdblYola podpheR! 8d 2Ad BupeedpiB paRkact with t e

super absorbent materi a ernofe; “as the superabsorbent materi al
absor bs mpgardalit nust be allowed to swel'l. If the superabsorbent is
prevent ed fron1smelllng, it will cease absorbing liquid. Hence, if the

bsgor bent . mat 20 f unct bsor bent ts, such as
i aper s BRBRSHPLRFy SHRERARECFERRE: PRI RS, SR8 SYBIIBRAS 5 pl aced
in a snaEbrvebdeaténe,thheythavbunetogathedabidebanbebayacecontalnlng
super absgLlent B! BibaliteBIsholoUs BUekBEANINAGIGRRERS! oy Over the years,

a nunber nirques have I SC an _attenpt to provide
st ruct ur 83nkspEY HEPBléﬁﬁlcﬂeEFiG§€YoFePﬁ@nsGE§r&b&érBéﬁFIﬁﬁewlaj Such

grgggcég?éEﬁP@h%EEoﬁﬁdsh@eyaﬁsoB%EQQE H%SfailﬁQa Q@Zde4e1@%y%40 and.

Nncor pQr, up 2 orbents into
SU|tabIeP§9dP5§eF§PSPR§ungﬁFQneﬁﬁFF&&VaPlgﬁ% g | aced in an
absorbeninpt@dueﬁ adsorgitivieosagacity Sf Eahembpumabsérb&&¢165 4, 340, 057;

and 4, 300a28812110 Qﬁtsraggn%ooLc5Q$ﬁ&cQ&& UGkS103% TBh ekl any

substant T succ ent inventi on provi des a new and
|nprovedabbggbgnt, the liquid being absorbed rust be readily

15 accepted and placed in contact with the superabsorbent
material. Furthermore, as the superabsorbent material
absorbs liquid, it must be allowed to swell. If the
superabsorbent is-prevenﬁed from swelling, it will cease
absorbing liquid. Hence, if the superabsorbent material

20 is to function in absorbent products, such as diapers and
sanitary napkins, wherein the liquid to be absorbed is:
placed in a small void area, the structure of the
absorbent layer containing superabsorbent materials must
have certain characteristics. Over the years, a number of

25 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 incorporating superabsorbents into suitable

30 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. . '
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ent product whi ch>possesses a | arge storage capacity, which is soft" and
confortabl e, whi‘ch ‘cap be designed so as not to be apparent through
cliathing, and which, if desired, utilizes a substantial portion of tf
absorptive capacity of superabsorbent materials. In addition the
absorbent product will contain absorbed |quld even when pressure
upon the product during use. 10 Accordi ng”To a first aspect of the
present invention, there is provi ded an absor bent product conprising a
cor gygat ed vveb f rﬁ;gﬂ \Agpp g -
assékc{r at ed the g?eat east ?/%/dg; té%fei?t‘f%%dsor beﬁ?‘yé?h%b\s/\ggb

bei ng stabil i sedltt enostusith "fl’tlsp"&?osﬁ?%%eﬁs%a?&? BtoFaRe weRPacbE¥f er abl y
from50 to 90%f; g & WArahERS Restif 6 St &5 B6 £NVihi & of & abé yaé BegAabs osbeas

pr oduct |ncludes a second | a whi ch has a higher capillar PLESS ure han
the fibrous weRotR23° %sﬁﬁﬂ%’f’éﬂt V\F’?’F’P‘t’&é ??B’Pﬂgs '8 %CO?%F it

second aspect @‘asl.h&.@,r asterttizewemts'mstmexmusoptmdeﬂ aheabssbbﬁhtve

product SOTPT LA AL O | AONFFaBldrBe REoRREC L BUPL, O 36" QUE: LEGH, PURe

united to sald ereln-t Tayer conprised a web of
wet resilient siew ralisardémtrprodud tl wetbneonbgen h!ascabmghea_ugépevewy

pressure than Wit |g8dse @€’ Fé@é“Qﬁoﬁr%grﬁfléhﬁét%hfﬁlﬁ&'QQeand
wi cking of liquid'in sard secon ayer e layers are transversely fol ded
to provide 30 a corrugated structure, and the corrugated structure is

stabilisedd o rd@drging ééaaswfée aebelétwbsntmetpré’éeﬁerahwntmenfl br ous
web is in the formof, a no substanti.al ly hég%gg ObIC
rl.

synthetic fi ber"s"eW%ei%Spr°Y}‘B?%saﬂh?Eﬁ°rBFﬁfhBrf’F‘BF5u§°
"wet -resilient'cdrmidited Meb o wit eré®iIDémt nsymthevic PDbers, othé-hweweb

\gﬂegn;t Sibggorreiamqng associa-rpeed atq-?eorr-ebv?féh pégdfgés{: 5168 arr axlvéi/gﬁ{: agf i sed
: superabsorbent, the web being stabilised to retain its
15 transverse folds when wet. Preferably from 50 to 90% of
the superabsorbent is-presenf.

Preferébly the absorbent product includes a second layer,
which has a higher capillary pressure than the fibrous web,
20 associated with the fibrous web. '

According to a second aspéct of the present invention,
there is provided an absorbent product comprising a first
layer and a second layer discrete from but united to said
25 first layer, wherein the first layer comprised a web of wet
resilient synthetic fibers, said Second layer has a higher
capillary pressure than the first layer to provide .
preferential attraction and wicking of liquid in said
second layer, the layers are-transversely folded to provide
30' a corrugated structure, and the corrugated structure is
stabilised to retain its transverse folds when wet.

Preferably the fibrous web is in the form of a non-woven
web of substantially hydrophobic synthetic fibers. The

35 fibres which ®rm the fibrous web are “wet-resilient" in
that they are able to retain the void volume of the web
when it becomes wet.
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of the product i .e. over the surface at the peaks of the transver se foI ds
™ ugations on one side thereof. The absorbent produet fray be

st abi | by placing a 5 | ayer of a stabilizing substdnce on ‘one side of*.,_;
t he priogh over the surface at the peaks of the transverse folds, or by
addi ngNafi nor portion of fibers has-ng a | ower nelting point than t he

remaining fibers in the fibrous web and subjecting the corrugated web to
tenpera- 10 tures sufficient to nelt the fibers, thereby providing heat. -
bondi ng Thee vebssorttien tf @rdsiunt vig [denarnad lyostapdtliises. orhengbsddieent produy

ct,
may al 5% i JJ‘J' Jul G IgTRAL reeb's‘%nl}%rcre' &t %\ée&,le%g;sabﬂ gagt one si d&

of the we a 1 qui d-permeabl e faci ng covering at | east the other
si de of ttfl’ﬁ’lﬁft@f'sel'tféls%(ﬂ?d Imprarrygationsesn one &dMsr ithedest fi bers (or

-I n the CEYE aﬁsmnmmduw tma“#ﬁtﬁé sthinah iwean by paediing 20 the form of
rovi de helr ca |II Dressure tha the capillary pressure of
the s’[oalfﬁ br%tﬁsa Isa 1‘-t Eh €S EC6n F Idgy(?rf 51’9‘& ns liquid from
the fi | r irddyct aved vttmakssurt@de e-1 4 ctl'm/v@)eaﬂqsomft thev dirdnasveese25 The
super absf) Ibégtt &a%f% rg%vg %I‘Rﬁ“ad tq]o%' A rﬁ%@?ﬁa'ﬁ%ﬁ% digstributed in
S a

any one o a nunb ayer, m or gs I ndi vi dual
particl ekOWar POlking Rirtks e t#ﬂ!‘%%lfﬁ@eé‘ér dfgdhed, and is

aSSOCI at erbedid aFebV drtd téubjecretng lﬁl{@%ﬂﬁtgertedotueu feoDrtRERRina-W t h 30

econd | ayer referred enbaog st f| .ous |layer is
épcgr ed"45FY t%n?%ir‘%ledtip t%d?l%‘?/ %\e%'ba?rﬂf’t ﬁ%‘ef«? c?fné"‘l°é()3L D& deposited by
known prreext barsdiong dodtwedn rigte folds dray&-mhiﬁﬁe!:tmemd*dmtdlomss conpri sed

of a wi cking substance which provides a hi gher capillary pressure than that
of the first layer. The wi cking substance includes hydr ophilic fibers such

as cell Lﬂ'l@g,qpqqq;@rgt Rrgauct may also comprise a liquid-
impermeable barrier covering at least one side of the web,

15 and a liquid-—permeable facing covering at least the other
side of the web. ' '

The second layer, if present, is comprised of fibers (or
in the case of peat mose; particles) which when placed in

20 the form of a Iayer provides a'higherhcapiilary pressure
than the capillary pressure of the first fibrous layer.
As a result, the second layer drains liquid from the first
layer and wicks the iiquid away from the void zone.

25 The superabsorbent may be of a wide particle size range
and is dlstributed in any one of a number of ways, e.g.,
as a layer, or £film or as individual particles or globules
-or as part of the web being corrugated, and is associated
either with the first fibrous layer, or, if present with

30 the second layer. .

In a preferred embodiment, the first fibrous layer is
prepared in the form of a nonwoven web and the second
layer is deposited oy known procedures onto the first
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5 fibres and other mnckrng substances such as peat nosSsS or m X es
t hereof or acrylic fibres or the like. The w ck- ing substance ¢ ‘
the second | ayer genérally is conprised of fibers or particles
spaced rel ationshi,p to pronote the novenent of |iquid along the
| ayer. \When the absorbent product is utilized after the trans- verse
folding or corrugation takes place, liquidpreferent- ially noves along the
second | ayer whether the second 15 | ayer is vertical or horizontal. The
corrugations ar qasleaaed THe asecmbm)nt:gretr Sifsr lrbmirlpmi,ses!u@lf as wd cttiiager or
I nconti nence pr IeI h tudi

t he product. %‘g’(ﬁﬁ zxis'%c “é’s‘gﬁ“ﬂ %setrr 'g:g#ﬁ"ﬂar %g'eg?he ur ds _
are deposi ted i that malﬂ'@ed'iarssa lmyearhe flthestﬂlfcﬂ&bn@r§ulb§>tenc|en lan)lugﬁﬁen
area of the abswa}&@pr&fﬁ@%bew SREPHS |iAligBTRdirgbelng cqqgences its

draining and trafns- porting activity to remove the liquid fro
| ocal i zed 2% &Péaeﬁ%?ﬁqNPWWQﬁuW}qWQHﬂ SHPALERES @Sy Peat FPSEnEVes

vert lhcal ly, thusnh:grﬁct@é I(;cyﬁebeldigobraeﬁimé efi YresnametHe armeersa'rteglsriotﬁ
anot her. I n another enbodi nent sor r are . _ by
pl aci ng superabsjtﬂ‘% rg) e 'mlbcg" or 1 Z‘réwes% r?ﬁ%cﬁaﬁfg o lgnls
corrugating the comprigat tdferfidiens [dripartitd egelin ¢Losediyn sptasetdr ansver se
folds even when Mgy ¢ RIH&H 1 POSE diindte Fnel MoVt &t ?ﬁquﬂa dibdg Jcnend

1A are side el evational_ views of portions of suitable webs for use’in the
pr esent |nﬁéntuﬁ?°°nd 1gyereigures 2 and 2A are side el evational views of
the starting material of Figures 1 and | A respectively after transverse

Vews ot the maclher 4f ke nfodlfOR < B Ll B T8 BB T
verse folding or corrugation takes place, liquidpreferent-
ially moves along the second layer whether the second

15 layer is vertical or horizontal. The corrugations are
placed in an absorbeni structure, such as a diaper or

second

incontinence product, so as to lie parallel to the long-
itudinal axis of the product.

20 Body fluids such as urine, menstrual fluid or other fluids
are deposited in a localized area on the first fibrous
layer in any given area of the absorbent product. The
second layer immediately commences its draining and trans-
porting activity to remove the liquid from the localized

25 area. As the liquid front moves horizontally, it alsomoves
vertically, thus gradually being transferred from one
transverse fold to another.

In another embodiment, the absorbent product is prepared

30 by placing superabsorbent on the fibers of the web prior
to corrugation, corrugating the web, and then stabilizing
the web to retain its transverse folds even when wet.

Brief Descrip®ion Of The Drawings

35 Figures 1 and 1A are side elevational views of portions of
suitable webs for use in the present invention;



and stabhilizing has t aken place Figure 4 is a perspective-vi.ew

i1lu atlng one enbodi nent 10 of the present invention; Figare 5 is a
si del ehN®yati onal view of a portion of another starting® materjal for 5
use , he present invention; =85 Figure 6 is a side el evat i onal
view s+t he starting- material of Figure 5 as transverse folding is

Laklng PE@??esZQ anE'@?T%rE b%d%t%%@?aQM%ﬁéﬁlW%?ﬂ?“d%Nﬁﬁe the nateglal of
igure 6 a Ler corrugating and stabiLizing.has taken ure is a.
per specf¢&-HPEwWTBEe "?ﬁe%f‘f ea é‘ﬁﬁo”dllrré’ﬁ‘% dft F§SP Q’Eﬁgsén‘t §tvention; .

Fi gure ﬁraas&ewebsmmmﬂingvhem/mhgamo&hkungnmﬂdnment of the present 5’
I nvention; 30 Fi gures 10, 10A and 10B are enl arged cross-sectional views
t hr ough lines 10-10 of Figure 9 depicting three different internal webs;

Fi gBre Fighves Berndedd waevisddeofelgvegional aiievd mfhtthef r8%e- t he present

i nventi egajapg szuQEsFuguhﬁ 7Y r%%ée%QQv%§§ %E%e&fQﬁﬁhﬁﬁaHdﬁaﬁﬂ vi ews
t hrough |i_nes |gure 11, depicting three different internal webs.

5 Det aniecF*’B&‘C’rJﬁi’P%n &F tekenplacesn Fi gure 1 represents a side
el evational view of a segnent of starting naterlal 10 depicting a fibrous

Lho. st af S8Rt &P & B3 Fs?’%%%{.elﬁﬁs“%?lﬁ%%%e% #ﬁx AR L o e

221§ontafn$h3upcﬁseabsanBntlba.

Figure 5 is a side elevational view of ‘a poftion of
another starting material for use:.in ~the present
invention;

15 _ _ _ . - o
Figure 6 is a side elevational view of the stafting-
naterial of Figure 5 as transverée folding is taking
place; | |

20 Figure 7 is a side elevational view of. the material of
Figure 6 after corrugating and stabilizing has taken
place:; | '

Figure 8 is a perspective view of a specific embodiment of
25 the present invention;

Figure 9 is a perspective view;of another enbodiment of
the present invention;

30 Figures 10, 10A and 10B are enlarged cross-sectional views
through lines 10-10 of Figure 9 depicting three different.
internal webs:; '

Figure 11 is a perspective view of a further embodiment of
35 the present invention: and -



igure 1 after*corrugation to provide a corrugated segnent of the
istarting material 30. The starting nmaterial 30 contains a fi
32 having distributed therein superabsorbeat 34 and is bonded at 2
‘points 36 wherein fusible fibers have been permitted to nelt to make
.bondi ng contact points. _Thus, th arting material 30 is corrugated and
_:stapilized so aglﬁﬁrﬁaﬂﬁ?aﬂﬁhiF§StigﬁsﬁéFsErP8F6§685éﬂnﬂEeHlﬁg?h%§§°ugﬂ
Firgure 1A represgenes algide elfevdguoealllvi depdttingegheae diffezenitng
imaterial | 0A de?hggirgglaw{e%gst fibrous layer 12A and a united second | ayer
+14A prior to a fransveérse folding or corrugation treatnment of the starting
.material 10A 30 Figure 2A provides a side elevational view of the starting
‘operation of CObléuaatlhagnb@.%ﬁ%-bhn@fmher aked@on The starting material
:20A consi sts of ! : a second | ayer 24A of
ifi bers wherein the density 35 I's greater than that of the fibrous |ayer
122A -10- Fi gigardA l sréppesapest aveideeelavatiomadorbiceew of odusegmenthe

ipresent inventiqgn T r UGty 3 :3L,NS, a digat q%y@rb 33A
%and a stabilizi %g sﬁggfgggg gﬁ%e%agpstcltgbi ?léfl‘cl%g&ghbs?angfegfnal ntg'l s the
istarting mat eri hlaviings distrdbutads thesein sypgsabserbeptuddred form even
iwhen the aRgorbent product 30A becomes wet. Figure 4 is a perspective view

of a corrugated web product 40 of the present inventip Zghe. corru%z{aﬁg
web product 10 Figyreont aide@igtsypthenSEREent9di BT bd “PnrifigREat Y
web and is st abicorzedateds fown i whéx€in ca3.fibrouse web | 22 acontiains esupiesnal

view of a segnent of .startj,ng material 50 which is a fibrous web 52 but not
15 contai ni ngag’ﬁf?rs]?&ﬁ’gr ét‘)}sfor bent . :

' . : ) . ' .
i15 Figure 3 +«4s.- a side elevational viewof the starting ma
=
1)

15 Figure 3 is a side elevational ‘view of the starting
material of Figure 1 after corrugation to provide a
corrugated segment of the starting material 30. The
; st&rting material 30 contains a fibrous web 32 having
: distributed therein superabsorbent 34 and is bonded at
20 points 36 wherein fusible fibers have been pernitted to
melt to make bonding contact points. Thus, the starting
material 30 is corrugated and stabilized so as to maintain
its transverse folds even when wet.

25 Figure 1A represénts a side elevational view of a segnent
| of starting material lOA depicting a first fibrous layer

12A and a united second layer 14A prior to a transverse
folding or corrugation treatment of the starting material
10A.

30 : -
Figure 2A provides a side elevational view of the starting
operation of corrugating the startihg material 20A. The
starting material 20A consists of a nonwoven fibrous web
22A, and a second iayer 24A of fibers wherein the density

35 is greater than that of the fibrous layer 22A.

P s Bt sl
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Figure 'pli cts a segnent of starti ng material 60 such as that in Figure 5

-l

inap al |y corrugated form wherein superabsorbent 64 has been placed in
t he pot of the 20 partially 162 r ugat ed web 62. Figure 7 reéepresents
a corrugétgd web 70 which is the corrpl eted corrugated web of that shown in

Fi gure 5 The web 72 has pl aced in the pockets of the corrugated web 25
super abs@ilgure A2 disd shperiscestdvapiviiere PHhyprg ahspabegt progust t3be

material ¢f@ E@é's'egxtb%.%e%l%@.'dnqd el %Mtof iR 01FoAd Adrita 1S t he si de
opposi te where the superahsorbent. |s nt.gi.ned |n the corruy t|o ocket s..

30  Fi gr EOFTYgREECs Wehy 330 é'rl’f?@ng SR aé"tcl?ré s faci ﬁg‘
82, SUChs&%b&lﬁ@i\t@V%\:ﬁﬁano‘.ﬁe pamutdeast Medlawtmmaeenm in

noi stur e<i_np I‘VIO u a su | et n o]
noi st%ure pISOO 1';Sseb]'cs)‘}f ?ﬁfdgl a°er JE'F %ae\éerégs%rr?u%ﬁ{’e cg% ains an
absor benab:ssrbeprcowaducss 30§aMQﬂ¢§dweb=et ween the facing 82 and t he

backi ng 84. The absorbent product 83 is that described - 11 - and
shown in Figure 4., The diaper side .edges are gathered in_the cc{otch regi on
by el ast FéSRERh& 4S8R PRFSPESHIYS V<N Sfcr® AFFRIAREIhAR BROMEF wear er,

t ape tabaw%ﬁrenarprededt Theretitdper. proRectobfugasedakdep mam absor -

bent proguct I n.Su PRON h r S run
pargplelqu t#%ﬁ%|fhdfﬂ%fgg§fg ?héﬁgﬁbdégie ?ﬁ???%§°ﬁ8m/ o Figure.
9, a uri mbyapédlsomzammmde@s mvmmmrﬁlqsm 30 has a

noi st ur e- perneabl e facing 92 15 coverlng the entire upper surf ace.

| nredi at el,y beneath the facing 92 is qui-d, barrier 94 which encgnpasses
the enti FEH&duct &Xcebt qﬂﬂe tﬁeeBBEﬁPHQIQSVtﬁVtfﬂ;|JBpe?e@%??§cé° i ch
lies i mT%d’Ja&ttGJn)g behegridE BacCi Igi&R. igheaa oaeurogs%zqm:ersu »uthgisss of

r u'lgi contaln:.ng any superabsorbent.

Figure 6 depicts a segnent of start:.nc naterial 60 such as

that in Figure 5 in a partlally corrugated form wherein

superabsorbent 64 has been placed 1n the pockets of the
20 partially corrugated web 62. '

Figure 7 represents a oorrugated web 70 which is the
completed corrugated web of that shown in 'Figure 6. The
web 72 has placed in the pookets " of the corrugated web
25 superabsorbent 74 and has been stabilized by a layer of a
1atex—type material 76 having been applied on the peaks of
the -corrugation on the' side opposite where the
superabsorbent is contained in the corrugation'pockets.-

30 Figure 8 depicts a disposable diaper 80. A moisture-
pervious fa_ci'ng 82, such as a nonwoven fabric, provides
the diaper surface. A moisture-inp'ervious substance 84,
such as polyet‘hylene, forms the moisture-proof backing of
the diaper. The diaper structure 80 contains an absorbent
35 product 83 sandwiched between the facing 82 and the
backing 84. The absorbent product 83 is that described
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Figure 10 is an enlarged cross-sectional view of Figure 9 taken along.ines
10-10. The fapﬁng=102 Is the layer which is placed agai nst the ski )
wearer. The liquid barrier 104Aenconpasses the absorbent product
25 for the opening 105 wherein fluid:is permtted to enter. Th
product 103 is simlar to that depicted iamgfigure 3.. The absorbe pduct
103 cont ai ns super- absorbent 104 and is stabilised by bonding at points
106.whereat fusible fibers have been permitted to nelt to nake 30  bonding
comitact pag nt san&i ghiown 10M Figuare o) arTieel diapser seicdé mdgdes/ iane gatiHeared o

that of Figure,10., bu | e LV, r I n
the urinary pa{)noi‘;h%i %ﬁ?g&g P%%%;}égé} %%%ﬁgwgt 7e'pl %;‘ée Lﬁ{:e}'nl{'i%s
plhaceg agai nstdi&peskabpout the wabstrof Tthe |weprer batapertals B @_Mpasses
the absor bent 10 X§$: : | h P YL £ -t jdppd is
permtted to eé\){g??&ér%e ggggrggﬁ%e{‘ %ﬁ%@??% %%lsi m ["ar tsg ttﬂhé;tdﬂd%gt cted -
in Figure 3A H¥e fPFeguad 83fP5?%§§ }RyRch @ gpArner Uil iR fAREUE t he
absor bent1@r odaet oAS3Aun pardPiefi goir thé QBonmgi tud BB Braers costhesect i onal
view simlar to_that,of figure 10, but showi ng a second alternative

absor bent prodﬁsf For-use in the urinary pad of Figure 9. The facing 102B
Is the layer which is placed against the skin of the 5 wearer. The

liquid barri er349é5r§ag0m8§88ri§§re%'ruaaﬁﬁpn pé3BE ory adé;ﬁf&é&.e

-absor bent th 1058 th whi ch | .
perm tted Lo cAbe SCHRETELRBRLON: PRPoR PO TbILETRETIRILS T8 18t epi ot ed
in Figureig. 1BoWegting thei ehtisreatppen sanfacey nImﬂ@@ﬁaﬂﬁnYnh@mgpthfzabric
overwrap 112 Wehehcd1hpddbds BeLFRG8a BLOKIEr 94 WEPLR! ncaflp SE4EY date

cross-sectional” Vi éw
entire product except for the opening 95 on the upper
surface which lies immediately below the facing 92. The

opening 95 permits ingress of fluid.

20
Figure 10 is an enlarged cross-sectional view of Figure 9
taken along lines 10-10. ' The facing 102 is the layer
which is placed against the skin of the wearer. The liquid

. barrier 104Aencompasses the absorbent product 103 except

25 for the opening 105 wherein fluid is permitted to enter.
The absorbent product 103 is similar to that depicted in
Figure 3. The'absorbent product 103 contains super-
absorbent 104 and is stabilised by bonding at points 106
whereat fusible fibers have been permitted to melt to make

30 ©bonding contact points.

Figure 10A is an enlarged cross-sectional view similar to
that of Figure 10, but showing an alternative absorbent
product for use in the urinary pad of Figure 9. The

35 facing 102A is the layer which is placed against the skin
of the wearer. The liquid barrier 104A encompasses the
absorbent product 103A except for the opening 105A where-
in liquid is permitted to enter. The absorbent product
103A is similar to that depicted in Figure 3A. The first

40 fibrous layer is on the upper surface of the absorbent
product 103A. '
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: Figure 11 taken al ong |ines '12-12. The I|qU|d per meablke overw ap
‘“ars with its overlapped portion on the upper surface. *
Peply below is a noisture= i@perneable barrier 125 which

¥Ses the sides and bottom of the product. The absor bent

prOO'UCi ghzé 2@3 is Baar tehahlrgeenemassedthymhuevuequsdmbaarl e6 125 and the

121 f I 122 d b t. 124,
super aBBBFoBt TEUEFadld PHY REO3PEo s 8P SHo R5F FUSLE Sn BROFRENS: de
adjacepboahetsfam hisei 19 thlestrinary?2padhiodh Figurer 8.i sThe faentingt with t

liquid
si de p}

B3BL 48" R 2ayelinichiy ilReOUBaIndY 28 SRihNBrIRAY 19 |0 the

epi cts an enlarged

|de for f entr I gure

& 0ss- wearean viThe éﬂmﬂﬂ&erGHMQﬁ 16MB engempassespthesRowrHgatnd

calter n@%?"?o?ﬂ;@&%’&tirﬁhgd% %prerabfs@rrb@m 'eEkcEBQ gap kaey napkin of

Fi gure

absorbgq pro ct partially enconpassed by the 35 liquid barrier
and th GVEFMﬁap 121A has a fibrous | ayer 122A and a w cking | ayer 124A
1the wicking layer 124A is in contact with the stabilizing substance 126A

whi ch iPidure il i ildustarates tla t saniteuyd bapkisr LRGA haviing,

&

I|qU| per meabl e qverwap 121 with its overl apped

por t i 0RPER *Nige LHHFethe, Gpﬁ@b@'anﬂ%$9¥ﬁ9'}sbéﬁﬁwitgeg %8 EPYFE=i nper neabl e
bar ri erns2ad seiibeh te promRts a03Bhd ssisda 1ard thotthan deptibeedr aduct .

2ar " 20E M SO ILANLD 192 DE1 BRI PIIULIAT sldnelia Of the fluid.

13- Figure

Fi gure

an enl arge CI’O -seCtion

125A

& he | ower

view simlar to that of
12, but show ng a second alternatlve absor bent. product for use in

the sapiifiye NAPKi BPidtidUah 1bn1dkgedr 0O8F088CEELRRbRAYI t ¥ D& OfoPr Oduct

120B is 5 rOV|ded with a |iquid-perneabl e overw gp 122B appearing with
1ong d3fer Midee oFPEndiIH RETT

1% s ov&iHpRd ﬂrortﬁ)i?d‘ o
bel ow igrerwPapt 120- | sppéarsbhd thar iter cvaélappesh pmﬂmsms e si des

a0k £OMaQlr 46 BT O0UG b o a €81 PHORGIL ML £0NG1 ShS3 8k o3 DT OUS

and t he

impermeable barrier 125 which encompasses the sides and
bottom of the product. The absorbent product 123
20 partially encdmpassed by the liquid barrier 125 and the
overwrap 121 has a fibrous layer - 122 and superabsorbent

124. The superabsorbent is placed in the pockets of the

corrugation on the side adjacent the stabilizing substance
126 which in turn is in contact with the liquid barrier

25 125. Thus, the lower surface in the drawing is the side
provided for the entry of the fluia.

30

Figure 12A depicts an enlarged cross-section view similar to

that of Figure 12, but showing an alternative absorbent.product

for use in the sanitary napkin of Figure 11. The liquid

permeable overwrap 121A appears wzth its overlapped portion on
the upper surface. Immedlately below is a m01sture -impermeable

barrier 125A which encompasses the sides and bottom of the

~product. The absorbent product partially encompaséed by the

35

liquid barrier 125A and the overwrap 121A has a fibrous layer

122A and a wicking layer 124A. The wicking layer 124A is in
contact with the stabilizing substance 126A which in turn
is in contact with the liquid barrier 125A. Thus, the lower

ately

surface in the drawing is the side provided for'entty of the fluid.
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10 web | ayer- 1268 and anot her |ayer 128B whi ch | ayer has é hi gf
capillary pressure than the fibrous web | aye4 126B. Superabsor bent
placed in the pockets created by the base of the corrugations of t

~and the liqui ﬁg@?&@@@b%'ﬂg ertlirgdd Cc 56 &’flf€§?éaﬁe” few simlar

substaantially 1 trat%(sd In this pocket overw ap
122B provi des tohdhaki yrR 13ndut shoy $n3tﬁ%°‘a$ whhgernativeci ng

122?" f pl acﬁdbmbﬁiﬁ iprodid t £6r use Ofnt tite V@ﬁﬁﬂfarihﬁﬁﬁkﬁﬁdoﬁt %‘ﬁﬁurf )
pr cts such gs ontiner S e like
may be made ﬁf 2&‘ ﬁ%%ﬂfé'b?‘\,\goﬁl%ftg%‘b f?ﬂ“ﬁggiggg4 8r segments
of whicl® are mwiﬂddmiEhgar giqiidrgeimeable hnverfwnap: faapy mmemﬁng;ed
to provide the, corr t isS.gener all I

| oft and upon%&gcgggrgggﬁggbggﬁl @gg&%n o eeal:lgleeyh 3 aten ency#o ree?urn
substantial | y drawings Immgadmatedyi bkﬁ@% 15 a mevi sgmnerdmperme stilisr ous
webs T or med fr%f{@wmg Lt«@ehsea%bgass@@ WOl Wi 4l WHORM & of

pol yester, nylon ol yam de bers) i -conponent fibers, m xtures t her eof

and the |Ii ke“"%ermBHFf'l-culrQFl 9°"§l‘1‘|3taéﬁlde"e§5 consightoOf 13 TIRFEYS ber s
are canded to %&b M ayeebl1@BBCRandS andehett dkiydrzad sy witieted ay@ands zat | on

Win hoat or ANHESPOCCOPLRORRY RAGSENES RN pe ARG e prveR

sel ected accorsmpgrabsbhbehitbalasmasd pametmarpmbreesmalm toareatred thhe web.
Qther suitabl e, Procedur aaying,
wet - | ayi ng, spurﬁebgﬁ ?naf :%g%l %p gtrg:lrlofng ers ang4 %%%%Jl

impermeable backing 124B. The superabsorbent is substantially

15 trapped in this pocket. l‘l‘h.e-co-nauga.ta-d.—web—i-s—st&b—i—bi—se&—by

overwrap 122B provides the facing on the lower surface in
the drawing. The facing 122B is placed against the skin
20 . of the wearer.

These and other products such as incontinerre pads, wound
dressings, wipes and the 1like may be mnade from the
‘absorbent product depicted in Pigure 4 or segments of
25 ‘which are depicted in -Figures 3 and 7.

The first fibrous wedb used to provide the corrugated
fibrous web is generally of substantially hi'gh loft and
upon dry compression followed by release has a tendency to
return substantially to its original thickness. For
instance, fibrous webs formed from synthetic fibers such
as polyethylene, polypropylene, pelyester, nylen
(polyamide fibers), bi-component fibers,.mixt.ures ‘theresf
and the like are part.icdlarly suitabdble.

‘Generally, the fibers are carded to form a web which is then
stabilized if needed. Stabilization may be achieved by
“heat-through bonding, adhesive bbnding, point embossing
with heat or adhesive or both, and the like. The
stabilizing process is selected according to the fibers

used and the process used to form the web, Other suitable

30

35



The fibrous web, before corrugation ‘preferably has a dry bul k
t about 10 cc. per gram ang . wei ght Iess than 135.6
per square yard). I n one Af'rbodl ment, wherein’ superaborbent S

y f bl

_ a%?fdeﬁfﬁ R (674 % Woveicthaing 1ROLagohE] e elabyihhl ©
web. Tilpumetbommg)selpneing yof imeél tybhownefiibeys pandi nghentkaownt hr ough
Lhe L1 ooicediitddifed [ ! AlErduPSien | BkroRe dartdgatish, | grefehaBifel 210

t he staple rovi e desited deg ee o nt egr -
st ruct ur &hasi 5 ey a&b%oﬁbelﬂas*—p#@@’é‘ht i €fer PRTt&Ram;, band af the web

0% pl acedyd fpRIC1é 4 dengh 19S, sogmsamiowebpe@rse@aeévg}v&ﬁayssom ated with

the web, is generally a water- insoluble, water-swellable polyneric
subst ance capable of 20 absorbing water in an anount which is at |east
10 tinmes The omsi ghmboeimmubmmﬁmwupéawmém Mis IEEA$UEEE’ &tasorbent

isintheéo be h A | obu webs,

filmor the %nigi. k’ nggsﬁgpa%[)?%e(fp%dtrﬁe for gr $éﬁ| afmgﬁa .

sol uti on 5HPERs; ssush as éa’bSé'thtl pylatestke zéizbevﬂ'heasapeaabser Rent

prgpar ed Qy-ﬂolaynaégzat | PRe Ofwed npgorys;;bssp_i}gﬂ hggqul&n g% er S hna web
ts

IS nost frequently in the form of gl obul es and ke p Fticl es

in the wilPSE08t ARt BT thioughthe sﬁh@?ﬁ%scﬁ"’-ﬂ@mg madher | Shsprdei des
particl efbefsbaatkyhigd #5Ytbe 197K i ©6desbRMotRlklY 53 hawi ”Ft%g’i%c‘(bone

f th |y dr ophi |
gon'?:ltﬁlr?#gl éﬁgg |ﬁ$‘locg$£% ggézd\r,fmgtic'rfgn{%\%l Ib“?:)%gé‘ggggrg‘rhlé Back-bsne or in

i ntimat e wetxtsteu@bure. therew th. Included in this class of materials
such nodified natural and. regenerated polynmers as polysac- -15-
cﬂ' rides, including for exanple, cellulose and starch and '
The superabsorbent, present either on the fibers of the

wedb or placed in the folds of the corrugated web, or
otherwise associated with the wedb, is generally a water-
insoluble, water-swellable polymeric substance capable of

20 absorbing water in an anmount which is at least 10 times
the weight of the substance in i_ts'-dry, form. The super-
absorbent is in the form of fibers, spheres, particles,
bits of film, globules, webs, film or the like, or may Dbe
applied in the form of a liquid monomer soclution which is

25 subsequently polymerized. The superabsorbent prepared by
polymerization of a monomer solution placed on fibers in a
web is most frequently in the form of globules and bits of
film-like particles in the wed structure.

302 One type of superabsorbent material provides particles or |
fibers which may Dbe described chemically as having a
backbone of natural or synth'etic' pPolymers with hydrophilic
groups or polymers containing hydrophilic gr_oupi_; béing
chemically bonded to the -backbc'me or in intimate mixture

35 therewith. 1Included in this class of materials afe such
modified natural and regenerated polymers as polysac-



regenerated celkulfose which are nodified by being carboxyal
phosphonoal kyl at ed, sul foal kyl ated, or phosphorylated to render /t
Rydr ophi li c. Such 5- nodified polyners may also be cross-Iifnke
i nprove their mater-lnsolubility. These spg®e pol ysacchari des g -
serve, for exanple, as the backbone on to which other polyner noieties my

be 10 bonded ft [z on I g h f
pol ysacchar i des%ﬂ%“?‘?@ ﬁﬁ{l‘ﬁgen%f %%ﬁan Eaafc B’r%é }%2' elsgt:é% be(fIa éé‘%? and
Patent No. 4, 105eQGBeMaﬂ§&ut@n}belesealwhmnhrn@f@elm@étfubéd »y Dbeing

lool‘ﬂ/’saccharI de gmi,g;y%f\ ¥ gaaf\tﬁ?ﬁ, gﬂ}ﬁ{ a,laat@&ﬂroehikbsmgmateaof bhe

gener al for are selected, fromthe
group con3| sti rehedoherylated k& FRRdgY, tPéF‘r higidei hygeppriltig- R3 Speh

sel ected frm trg@dgfpé@ EUIS/ridd 10 rafy hidEBJebe anstodsallienk@edhatbngidptovd
or nore carbon atons teger having a value of 0 to about

5000 or nore, 3#heix Y%t%ﬁ'*?l?%ig)‘é’?aﬁhVth a value of 0 to about 5000 or

nore, r plus s is-at least 500, p is an integer having a value of 0 or 1,

and [err] 19 2rhOLEOElaloghis S RLLEADL dat Onfeo sdie Pl EETEflinple, os

hydrophilic chains are n yacry itri al ns and_ copol yners
of pol yacryl ani 'Glbe3373cmepopys&ﬂ ckher polmr | RoLlghies; HRY ¢ Be

the ”Dd'tfiéfd behaeal byaeflaféess eﬂiagtyaﬁrlﬁecﬁﬂﬁthwﬁllr OCOLEWI drafted f |
conponent nmy conprise syn ro ic pafticles. _Exanpl 0

t hose now knovagﬁy?ﬂﬁcﬁ?’flégﬁ pﬁfla ?/'f l"{)ﬂb%‘c’fji b&s RIS %g
nmodi fied by gdeserbgedntdiretlss. Pbeleam Naucé, 168,933 yton\dratdsngjee et

e ronaf )" it RIS, B B BRGSOl

phosphonates) part| yzed pol yac
grafted thereon a hydrophilic chain o the general

15_ formala:

—+(CH,) - CR!—— —+(cH,) - CRZ —f—
a | p | \
20 cC=0 . cC=0
. | I
A B

25 wherein A and B are selected from the group consisting of
-oR?, - O(alkali metal), -OHNH,, -NH,, wherein R!, R2Z,
and R? are selected from the group consisting of hydrogen
and alkylene having 1 to 4 or more carbon atoms wherein r
is an integer having a value of 0 to about 5000 or more,

30 s is an integer having a value of 0 to about 5000 or

- more. r plus s is at least 500, p is an :.nteger having a
value of 0 or 1, and g is an integer having a value of 1
to 4. The preferred hydrophilic chains are hydrolyzed
polyacrylonitrile chains and copolymers of polyacrylamide

35 and polysodium acrylate.



dlneth‘lacrylan1de) sul f onat ed pol ystyrene, or a class 10" -of
fal dy!| eneoxi de). These highly bydrophilic synthetit polyners may-

ed by

other chenical t®&atnents such as cross- l'i nking or
Furt her exanples known in the art are the non-.ionic polyners
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s, such as sodium, potassium, annonlun, (or a

combination of cations), acrylate, may be place§ on the

absorbing layer by spraying or otherwise placing a

solution thereon, followed by polymerization and

cross-linking, for example, by irradiation.

‘nmay be

. In addition, naturally occurring materials such as guns

used. Examples of such suitable gums include guar

gums, acacia gums, locust bean gums and the like.

_ The superabsorbent is combined with the web in such a

30
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manner
region

as to remain substantially in the saw2 position or
even though the web may be moved about during

manufacturing, packaging, ‘or use. The superabsorbent is

combined with the fibrous web either before or after

corrugation Ly any rmeans suitable preferably to place the

superabsorbent so as to try to minimize interference by

one'suéerabsorbent particle or fiber or the like with

another upon the swelling of the first. If the
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range in sjze from dbout 0.0005 nm in dianeter to 10 gIobuIé- tat are
continuous along fi'bers for a distance of several centineters 5

Anef hef met hod -of pl aci ng superabsorbent in a fibrous web is b ng.a
nmononer sol ution on the web or perhaps 15 even saturating thg th a
nmononer sol ution, followed by polymerization of the nonomer. ¥ cal -

way to polynerize the nononmer is by use el7erradiation. It is deSirable to
pl ace a superabsorbent sonewhat evenly throughout the fi brous web. However,
eveg.i f the 20 I| 1oy r,
it tends to furfciH on‘e%‘? LP@nﬁ?hérgg‘é‘ggﬁt c%rru at’ weh%than ‘lglrfn*ﬁ/g -
previ ousl y knowan gedtre sfikpngusye aBé&hB&nliﬂV\MWh f&é‘§brq§s the el maytbe

of liquids 25 pdfgsehé@bbe tRe poRae? HAS qﬁs?y 13ia Fm@q SfarkdfePEesent
i nventi on. Oorrugjﬁ&g or transverse foldin the web is carried out by -
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corrugations fr ap ar | atten out orm

or when becomni rigange. it.memet fz@mopbout £.9005 g &m@zmee to

acconpl i shegl bygi’éb{iﬂeé“tﬁd@eiﬂéec% Q%zd(!%' Calld?@’ Herd HSX o E‘éi&‘té’-‘ice
ot her known adheasi ve. éﬁlca way stabilize the corrugated web is to
c

spray an adhesi 9§ Bﬂvﬁﬁél FG@QFE8’§U iaehegher cof and, if necessary,
curing the adhesive by heat or permtting it to

Another method of placing superabsorbent in a fibrous web
is by spraying a monomer solution on the web or perhaps

15 even saturating the web with a monomer solution, followed
by polymerization of the monomer. One typical way to
polymerize the monomer is by use of irradiation. 1It is
desirable to place a superabsorbent somewhat evenly
throughout the fibrous web. However, even if the

20 superabsorbent is powder-like and in the form of a layer,
it tends to function better in the present corrugated wed
than in previously known products.

Any superabsorbent which absorbs large amounts of liquids
25 is suitable for use in the absorbent product of the
present invention.

COrrugating_dr transverse folding of the web is carried
out by known procedures such as that exemplitied in U.S.

30 Patent 4,111,733. The wedb corrugations range from 1.2 to
"2.4 or even 3.1 per cm (three to about six or even eight
per inch) of corrugated web. The corrugated web is generally
from 0.63 to 7.62 cm (1/4 to 3 inches) preferably from 1.27
to 2.54 cm (1/2 to one inch) thick.

35



10  dry. The non stabilized surface IS open and avail able to fan apart to

pl ace superabsorbent therein and also will easily receive fl:uids. Another
net hogLal, Xt abi lizing the web is by adding a snmall portionh of fusible N’
fiberg he web fibers before thg,web is made. -These fusible fibers 15
have 3 per mel ting point than tﬁisrenalnlng fi bers and when the

corrugared web is subjected to tenperatures sufficient to melt the fusible
fibers, ? k@ OBirihd Schrpygscingcoteenet fibrossugabi,orthe 20 I n order
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15 have a lower melting point than thenremaining fibers and
when the corrugated web is subjected to temperatures
sufficient to melt the fusible fibers, light bonding is
provided between the corrugations.

20 In order for the fibrous web to provide the most desired
medium for receiving and holding liguid, it is preferred
that the fibrous web have a dry bulk of at least about
10 cc. per gram and a weight of less than 135.6 g/m2
(4 ounces per sq. yd) prior to corrugation preferably from

25 33.9 to 67.8 g/m2 (1-to 2 ounces per sg. yd). The dfy bulk
is the area times thickness of the web (prior to corrugation)
under a load of 68.95 Pa (0.01 psi) calculated in cubic
centimeters. This value is divided by the weight in grams

in order to provide the measurement in cubic centimeters
30 per gram.

It has been found that using a corrugated web of wet-resilient
‘fibers as the provider of void volume to contain body fluids
has many advantages. Corrugating of the web provides highly

35 desirable resilience in the product that is required to
initially
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the liquid, wthoeut substantial inhibition. 10 In another enbodinént of the
present inventi-on,” an absorbent product is provided which conpr g

lKayers which are corrugated The product contains the fibrous
previously discussed, and united with iLyobut yet 15 di scr
Is a second | ayer which has a higher capl?lary pressure than 1
web to provide preferentlal attraction and wi cking of liquid, in the

cor sugat ed mebaﬁ?ﬁﬁucP‘GIhoe@hérhkg?d§°l?ﬂetﬂfsfkﬂﬁ%dln%h?°th% EB?rB@&Ped

welg_consi sts ofotn® £ﬁaer§upeﬁsz>29rbensfnwlw wnadsm)fl@wuslwbedl $aussed
before, and the_ o sec united wth the

d
Paver Chut i scraebt T Pemiptoe Rt Seieias e Y chnd e R Salita Mot PR e Rbpy
the case of peaighossilpaztichesi tiecstypehzbspihert. i nIthisfbneppized
layer, pr9V'deéh@thtﬂge&eg5resﬂSE@hEéaéf QﬁSSéHFPuéQQQdt@@bCﬁQLﬁiééythe

pressure of the first_fibrous layer. As_a resu t he second, | ayer drains
li quid fron1th%°$¢r%?lP%?eF°aﬁﬂ“ﬁ}%k%V?h%aP}ﬁu¥H“%§hy1¢rEﬂ*?hb“deHe&one
The superabsor bepgei guah8itile8sobefDaedsara@spi@séet i in CeléawébW tthise

second | ayer: th h | aye befor he, | rs
are corrugated o?idnp?ﬁmléogﬁﬁt§u%?r$§%m§§?? gé?eﬁxe{g'next é %ugégond
layer. In addi thenlignédsupdthoebr ehstantind bﬁbtbhtlembodlnent can be

pl aced bggween the two |ayers. In a typical exanple of preparation of such

a structure, the 35 - first fibrous lLayer is forned and fugerabsorbent S
~di stributed onlRhahotReEr errpdiventr afsEhecRFeRRyt panYPRtionp02nf or m of
bits of film sasbrﬁéﬁs pgbatict ess ppovdbded awlitheconpkises Tho SEspess| ayer

i s deposited rocedure nta. the er. o on whi ch
t he superabsor%@ﬁ?ﬁ bggﬁgﬁﬁég?gbutgﬁe pf%%uéécgg%t{%y%r&gg gig? Mme ted,
at least in paweb puevheus1ysdlsayese§y &éndwanited with it, but yet

15 discrete from it, is a second layer which has a higher

capillary pressure than the fibrous web to provide
preferential attraction and wicking of liquid in the
corrugated web product. 1In other words, in this
embodiment the corrugated web consists of two layers, one

20 of which is the fibrous web discussed before, and the
other of which is a second layer united with the first
layer but discrete from it. The second layer is comprised
of fibers (or in the case of peat moss, particles) which,
when placed in the form of a layer, provides a higher

25 capillary pressure. than the capillary pressure of the
first f£ibrous layer; As a result, the second layer drains
liquid from the first layer and wicks the liquid away'from
the void zone. The superabsorbent is'placed as before so
as to be in contact with the second layer; that is, either

30 between the layers before the layers are corrugated or in
the pockets of the corrugated web next to the second
layer. 1In addition, the superabsorbent in the present
embodiment can be placed between the two layers. 1In a
typical example of preparation of such a structure, the

35  first fibrous layer is formed and superabsorbent is
distributeé on that layer. The superabsorbent may be in



t echniques such as by use of adhesive, by use of vacuumto cause sone of

the f -s. of the second layer to partially integrate with the-first |ayer, -
by I1i rrpressmn and the like. The two at |east partially. uni t ed -
| ayer frig \10 corrugated to forma%me absorbent product. In typical use,
the N brotis | ayer of the corrugated absorbent product is exposed to

the i nN(gle i g8 loOfpilthe df qﬂlldn t (péle;msa begiobu"u'lms, ipdvdent, r@eepti on

regi on must he_able to acce ui _d ra dl n%n e sane tinme be able
to 15  B&&r ke | ecﬁfgde\}eaa’ %oetﬁ?y ?k& it e applied until (3
t he secorpi-dchmrrea tdm |tto3 ﬁhegr@rrsjapidyaa:r ;orprtémsu.neiajrm ndua:rsubm anti al
port! on Qi %%Wﬁ@ﬁqmeea'q% b BpdNess part of

€ su era sor bent

t he prod requires tine to absor '1|qU|d and

swel 5. T tashr Lﬁjfatleﬁﬁﬁﬁeblmcﬂ%tct h*‘éJ I B Rafd JeAeR 1Y t]TffE’“é"hper absor bent
to act. Wk ARRRAY Sdch hes WY Yust YBldaridiwd, eg& uge GPivddivn pEessure

firet ff[%%&f'sei Sk Vi Ta drretd e e R aue ng s
| i qui d t drddgratae esdlimdiie afivstpildyy, itsy @qgkesmmsﬁstqtmd on [err]
:M;e{ ﬁlanc;ég} Iiz:iipf/eeplr(sarsl'{seﬁre"?é$&£ eij?%ttsé%ace teﬁ'{srly%%&(;?ﬂ%&% quli d e |§1t hg
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liquid, tfife PEESSHISIBLAN | 1BFer foF C&)elé&fﬁﬁ@ﬁed\néﬁséifﬁeﬁ@& ne of the
Ui T s A e AT & (SR " A RN LIS PGl 80707 0) and
be absorbed. This initial reception region rust be able
to accept liquid rapidly and at the same tine be able to
15 bear the liquid load even with body welght pressure
applied until the second layer with its h:.gher cap:.llary
pressure drains a substantlal portion of the load and '
begins wicking the llquld away to another part of the
product. The superabsorbent requires time to abeorb
20 liquid and swell. The corrugatéd web holds the liquid and
pernmits the superabsorbent to act. -

What appears to be only a small difference in capillary
pressure is all that is required for the second layer to

25 attract and drain the first fibrous layer of 1liquid the
latter has received. The force causiﬁg_a liquid' to enter
a cylindrical capillary is expressed by the equétion

(_2\" cos &)

' r

wherein the force is represented by the capillary pressure
and
35
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al so increases with narrower capillary radii so that 10 nar r ower
capillaries will draw liquid fromw der ones. The relative w ckabilit
ketween the first fibrous |ayer and the second layer is affected by ho
the relative densjties of the |layers and2ihe relative wettability of
the individual fibers in each |[ayer. The individual fibers of
second | ayer hgvgssgggt@gbgghgyysgggggﬁrquuid-fiber contact angl es
those of the first f]brous _|ayer overconin thﬁ.denéity di fference and pro-
vii ng a_signi?iéﬁthBvéP5FP¢Fn5FB§§8niﬂfchFI afY¥*%0 * pressure to absorb
lidquid into the secend haweid-Eibesecondakcayengliehemsd(or particles) and
the density of _the %ﬁ er_ates g eg%ggugo create a significant difference in
capillary pres§u?§ M CR& %lr t “fIrorods |ayer. 25 The second fibrous (or
particle) Bayer is generally conprised of fibers having a | ower

li qui d- cont act yapgl e 101 quhehei Aikhed, ayehel S pReayhigded \(chbid1agkr Oiice)
~capillary radii. Exanpl és of such fibers incl ude hygggphi ic. fibers 30
‘such as rayon £PGEE3sege| ViFBsi Ehe | RAsing Gfeathfnsst TR e SOPREFSof |
or acrylic fibangleor(tdechike. aCahdximshcwhelrer stienchndbewdsd pet) f iandr s,

‘cotton linters_gnd the like. 35 . Jhe | pod.d e Y e se
that are used £o°For M"FREPFGf f w(:)'F{f i B‘)F‘\gggwggt t,‘%%’ky)gfréfﬁ (r:%]%ielnt is?naltwaﬁ
-22- absolent nprodvwers capd lagigiss piddbldray ddaudd Faem sifexaSaess, etc.

QO her cellulosic fibers that m ght be used are rayon fibers, flax, henp,
jute, rame, cotton, and the like,  The fiber, or peat_poss, .o[ _m xtures
thereof are 5 phecerrlatiyrnvwichahilityo befvaen | rf+ﬁsﬁhF&ﬁrPH§ tayer
particles are @n@sethe @it layero bs taffiectext coyi Gothg thel impliativie
the plane of the |axsts TOF SREOhIAET 268" e PEAIAIRY QBCeRbREEEyNSE

to the

15 the individual fibers in each layer. The individual
fibers  §f the second léyer have substantially smaller
liqﬁid-fiber contact angles than those of the €£irst
fibrous layer overcoming the density difference and pro-
viding'a significant overall increase in capillary

20 pressure to absorb liquid into the second layer.

Thé second'layer fibers (or particles) and the density of
the layer are selected to create a significant difference
in capillary pressure from the first fibrous layer.
- | ) )
' The second fibrous (or particle) layer is generally
| comprised of fibers having a lower liguid-contact angle or
wherein the iayer'is provided with a narrower capillary
radii. Examples of such fibers include hydrophilic fibers
30 such as rayon fibers, cellulosic fibers, or peat moss, or
mixtures thereof, or acrylic fibers, or the like.
. Cellulosic fibers include wood pulp fibers, cotton linters
and the like.

35 The wood pulp fibers generally are those that are used to
form the fluff or fibrous batt layer in conventional

o—



st fibrous layer or, the particles (fibers or peat '‘noss or mi xtures
an be air-laid, wet-laid, or otherw se conbined-with the first _
ayer before the transverse fol di ng or corrugating takes place. 15 \o
r g or transverse folding of the web, whether it be a single |ayer

or dowpl & | ayer web, is provided 'b% Known procedures such as that

exenplified in U S. Patent 4,111,733. 20 After or during corrugating of

t he web,abderbent ugedducss r sethir as i alsp@bamaedl%pe?é ,evedgﬁTiQeycor Lugat ijont;
from pul ar nd e of st.abilizing.the web i
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rraterlalmseio B a1 B AARE SHYEL Mo HEE aprﬁ#%s d268e LhpL eof .
t he surfacle sel ectz%l for the stabi |zrng,SH§ ?& |S£Ia two .| ayer

al
str tur%la‘r%d AR UTHER €@ WHRY 2% hEC SEQTR G | 1R%RT | t"—heThe
non- st atparwmnesrrémecmsepw ol aeothwasd»aé:& Gl-.ci %f@ﬁ@tae fluids.

Anot her e S z nmnor portion of fibers
havi ng I ?n%f%o%%tiég?ﬁg fu f?\’%’”ers in the |ayer and

subj ect the corrugated web to terrperatures suffrcrent to nelt the fusible

fibers tﬁeéeswc&r@vaéw Gh bé f&ﬂ% Ju%: ug@%]' ons.
-23- Exa Ies ggbrret hods ofh‘géeparl ng an, a sor ent product of e present

i nvidht i THS olRyerete BRaRrESIGIes nbfibexe R dPeat aO$Sniting in
any way mdnﬂab.eu‘eé wmeﬁemifhwhﬁlmtamléi&,r eofwetd 1@} separture from

eggngl es ?og ‘%Eri%{}? in‘yngql@'?o Jf‘r!‘é%t bfc%{)?%s %‘;g#]t%%#é){_%t ;-I ayi ng

the fi behrxeansvezrse bfokd¥ng o34 repwrugst iigictakes fplmce. to form

15 ICOrrugating or transverse folding of the Web, whether it
be a single layer or dodble layer web, is provxded by
known procedures such as that exenpl:.f:.ed in U.s. Patent
4,111, 733.

20 After or during corrugating of the web, the corrdgated
- structure is stabilized to prevent the corrugatlons fron
pulling apart and flattening out. One nethod of
stabilizing the web is accomplished by using an adhesive
binder which may be a latex'resin or other known adhesive.
25 A typical way to'stabilize the corrugated material is to
spray an adhesive on one corrugeted surface thereof.'
Generally the surface selected fer the stabilizing, if it
is a two layer structure, is a surface where the second |
layer is present. The non-stabilized surface is open and
30 available to receive fluids. Another method of
stabilizing a web is to add a minor portion of fibers
having lower melting points than the remaining fibers in
the layer and subject the corrugated web to temperatures
sufficient to melt the fusible fibers thereby providing
35 light bondlng between the corrugations._:,ﬁ



. p&int { The speci fic polyester 15 fibers used are identified as T

—— iy e
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(ot ki .

a web. Speci fical 'y,” t he pol yestér' f |'~l-)‘ers contain a mnor portfon of
fusible fibers. which are also polyester fibers of having a | ower nel

manuf actured and sold by E.I. DuPont blended with 10-15% fusi bl e
The web is beat-bonded by passing air at a terrperature of 135C (27%F
t irough the web for a few seconds. The I’é'?l?l'tl ng web is 25 granms Rer sq
net.er, basis weight. - 20 The web is coated by flooding it wth anN\ague4
sol’&i on cont ai augxpaaspelfcmthsdhl pifepuwngdamrubmmtc et Wl
acrylate and 10 r | cyuym t a of KP.

[err] is used tBR%i ?%&sgw téébggzgg's?g s;.?)éI%u;‘:*o éc13'9'0‘41“% n% ﬁ%m\%e%b |2‘rﬁ1en
subj ected 25 not6 imsgandeds tof bel édmi(ﬁiﬁseaim rtmn aatayoramx tmtminnsatnnﬁ
70 grams per snofiklediadli oig! XAATRUEICY Hom g 1S again
fl ooded, subjected to vacuumtreatrrent an |rra |ate to yi el a, total of
about 140 gPams per SS@Pem@fertngf iFHESIR UMY ReFONR AFFAF I f19he
after flooding andsehexeaguem.treat nent, the Web i s - subjected, this tine,

to 12 megarads of el ectron bean radi atlon to polynerize and cross-link the
nononer and form pol ysodi umacryl ate affixed to the polyester fiber. The

final anount of Ezpampdedilum acryl ate present is about 3S 200 granms per sq.
meter. This is equivalent to about 800% dry-add-on. The coated pol yester
web is then corrugated according to known procedures. -24- er

corrugati oA thd web iis fermedaf enlupsten dikera hednyriawinatde of
1350C [err] so éﬁﬁ&sagq.@ malsy ey e & Rl ttﬂ@ ﬁwsdec&)%&trng

bet ween t he corru tions. rruga |ons are abo 1. of an 5
inch) high and &o tf't utSP ‘5&%&&8 | Lgﬁ 553-‘(5? a2 ninor

“corrugat ed web. pofrtieat icth Susitle Lqmach \M!'aldh e&« d&dwy(s’temcfm:by 7

i nches) will abscy’ q'sa%r}go alioow@xj lt“l'.éft{é 1%1!11:. The specific polyester

15 fibers used are identified as Type 676 manufactured and
sold by E.I. DuPont blended with 10-15% fusible fibers.
‘The web is heat-bonded by passing air at a temperature of
135°C (275°F) through the web for a few seconds. The
resulting web is 25 gtal_ns' per sg. meter, basis weight.

20 The web is coated by flooding it with an agueous solution
containing 38 bercent solids. The solids are 90 percent
sodium acrylate and 10 percent acryiie acid. Vacuunm in
the amount of 3.39 KPa (hirxhct'gléﬁuxy) is used to withdraw the
excess solution from the web. The web is then subjected

25 to 6 megara'ds of electron bean radiation after which
about 70 grams per sq. meter of polysodiumacrjrlate is
present. The web is again flooded, subjected to vacuun
treatment, and irradiated to yield a total of about
140 grams per sg. litete_r of polysodiumacrylate. A thira

30 time after flooding and the vacuum treatment, the web is
subjected, this time, to _12' megarads of electron bean
radiation to polymerize and cross-link the monomer and
form polysodium-acrylate affixed to the polyester fiber.
The £inal amount of polysbd:lum acrylate present is about

35 200 grams per sq. meter. This is equivalent to about 800%
dry-add-on. The coated polyester web is t‘hen corrugated
according to known procedures.
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EXAVPLE |1 The sane ‘pol yester fibrous web whi ch was formed

\s used in Exanple Il. The web is corrugated agai'n providing L
corrug ) approxi mately 1.9 cm (32#-0f an inch) high 15 and in -
nunber er cm (four per inch) of corrugated web. The web,is then

st abi |l i ter appirugatiion,ofthe webexd s y@iradwdsjecsededion i dentified as
Nacrylic (8330 ({RUY & 9{%}%‘1 %&é@fd 1036 dat WF)Sts"U%!% % ahEH Gidlke

Corporatlon I N an anoun 2% by V\Blﬁ of the web on _one side of

the 20 thediusigie dFiPers e tde PrAdpianding SemesRedN® cure 3::
provi di NG grMihticHE | | 28k @orafzstibns a@fe téut ers ssndetaw dfe ameb, the

(F:)o:s'rT;gat ibions aret enporari lféFsﬁF\)‘}é{eﬁadr?ﬁpart eélyjdie?ﬁjcs??ﬁrrb%g& ( ent | f.i e(;‘)as

e sor

deposi t et rccﬁ&‘ugatemevednr I LAy aetel aoni o ekt teo i mu gt et 7of6%brodt7 -(Y&S oy am

per corr t|o t4h f | I tion.
Jlﬁ?' . reac}y I l{«}111 J}sgﬂ‘bp upe%qdélﬂ mi1qual 1 &S YR

The produ s use, foun It contains up to
about 0. 74qHider cn2 ( 5 mili I|ters of fluid per sg. |nch) of corrugated
web. 30 EXAMPLE |1l An absorbing layer is fornmed of polyester fibers by dry
laying the fibers i.e., by air-laying or carding to forma 35 web.

Sﬁ&ificﬁml yester fibers contain a mnor portion, about 10 to 15%
by wei ght, of fusible fibers which soften at a | ower tenperature than the

rest of t r
identifi ’Q%as %%sqo%eerss&rr%anu c?gsfg%é%gﬁrp%oky%§ féﬁégd&s}rgont re any.
g‘r‘h& e but

Acrylic fiparsedrin dspmpkednt Jh%&%w%a%%% a8 BF N
gently- ur&éﬁ&éaﬁéngfawd&maﬁemrag Sem (3/4eot vén | @3yes) fl'lifgh bl e

A A S E  E $ S CCESHI BN Gk S ARG L SE.
The web is then stabilized by application of a latex type
adhesive resin identified as Nacrylic 78390, manufactured
and sold by National .Starch and Chemical Corporation in an
amount of about 2% by weight of the web on one side of the

20 corrugations of the web. The adhesive is allowed to cure
providing a web stabilized on one side. On the other side
of the web, the corrugations are,temporarily spread apart
and superabsorbent identified as Permasorb 10 manufactured
by.National Starch & Chemical Corporation is'deposited in

25 the corrugation pockets in an amount of about 0.5 gram per
corrugation pocket: throughout the top of each individual
corrugation. The product is then ready for use, and it is
found that it contains up to about 0.77 ml per em® (5

~milliliters of fluid per sq. inch) of corrugated web.

30
EXAMPLE III

An absorbing layer is formed of polyester fibers by dry
laying the fibers i. e., by air-laying'or carding to form a
35 - web. Specifically the polyester fibers contain a minor
portion, about 10 to 15% by weight, of fusible fibers which
soften at a lower temperature than the rest of the fibers.
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in'US Patent No. ‘4, 111, 733 and heating to a terrperature of [err] fa
few seconds. The corruqgarine provides a final product having a thickneg 3
}%S >

&pproxi mately 10 1.9 cm (3/4 inch) wei 440.8 g n2 (13 oz/yd2) ¢
havi ng approxi nweelgpeb1F 100 poldRigtars fitie rEMSed lare0AE 1 OIed Nes Ty

The- corrugatio are row ded nsvey sel \Y
Bi corrponegt fi %3 ﬁWM %‘ﬁr‘# 3{%3@3 'bgp"bcﬁ%?wmr n a
(685 3hgat h LeWInWm are Idapbsxtémrdnﬁb rwwpoamw&;mm t% heat

e su tin t or err
aged o Tre) RS A apradd S ReftAVAIn{fa AARF 3 P Re 'elg!
passed bé&neat h 'lmehamuerlraydr tfileex ddelreo <) areg Icthuadvireell [wely rie*atsstbhmtbcpm:cp '
fibers ontoth t me of

a\ﬁfrggmﬂd Saciitd k! n e ﬁb; %&@%ﬁ&&?
i b te | nto t

‘the pulp 25 | east partla m gr e nonwoven web.

The naj or portlié‘n‘bfc-t Fatfsvd ¥ (f £ idbkt s él%fed Neathng e R PrarTategta
| ayer contai ni & wcpud;mnfqmprfo'ofa Skl SdBorify . SR € B an‘l}h@ forrred
structure is lightly c%g d and therhcorrugat d. in accordance W

the procedure tPs n’gﬁ Proguct RaViRg R B PGS T T BRR T %Ix Tf‘?s
stabiliaed by SIp.rQawnng(m el ractt bres i gios L4408 otme of 3 saz fyad’e) odnd eaving
corrugat ed vveb thi p
fibers. The aqu ,eé,? ;ﬁ’ﬁ){é’ of'n %éﬁ;@%f ?n%ng? fg@ﬁfﬁ%é@ﬁrwggﬁ&‘{%
product is statpetziardch IheTlsQ ARATTUEAt tons Lare Rrovibirditranseenselyr tase.
-26- Exanpl e V hdiwdosabl e diaper simlar to that depicted in Figure 8 is
assenbl ed usi ng a pol yet hyl ene backing sheet and a 5 pcl yester nonwoven

fabric as the facing sheet. The absorbent core is provided by a section of
t he absaspbent Exanple IV .

Bicomponent fibers consisting of polyester surrounded by
pelypropylene in a core sheath relationship are air-laid
to form a nonwoven web which is heat bonded by subjecting
20 - the web to heat for a few seconds at 135°C (2/5°F). The
resulting web is 25 grams per square meter, basis weight.
The web is passed beneath a hammermill that deposits
chenically treated wood pulp fibers onto the web. Vacuun
is applied under the web s0 as to cause some of the pulp
25 fibers to at least partially migrate into the nonwoven
web. The major portion of the wood pulp fibers reside on
the surface providing a layer containing wood pulp fibers
of 50 grams per square meter. The formed itructure is
lightly compressed and then corrugated in accordance with
30 the procedure used in Example I. After the web has been
corrugated, it is stabilized by spraying an elastomer
solution onto one surface of the corrugated web.
Preferably, this surface is the surface of the wood pulp
fibers. The aqueocus dispersion of the elastomer is cured
35 and the product is stabilized. The stabilized corrugated
product is ready for use.
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progugct of E>'<anpl e 1“rr-e'a.suri ng 20.32 cmwide and 33.02 cm | ong (8 inches
wi d ﬂ 13 inches) long. The diaper is assenbled by known techni ques

backahg/ and the facing and backing to each other in the side and end
margins. The resulting product. will contain up to at |east about 200 m of
urine. Exanple VI 15 A urinary pad=2&®-be worn by an adult is prepared by
utilizing a soft, liquid-inperneable shell which is boat- |ike in shape. A
corrugat i ke that of Exanple IV, is prepared substantially the sang}
except tﬁgﬂg—v&éb is 20 corrugated to a height of 2.57cm (one inch).A""a
section of corru- gated web is shaped by cutting it to fit into the shell -
(see Fi gpr @3ifbos@viikaiaitalpe £ Y il ONS tnik | &89 dWddein TREgGLEr BOat ed web
section i s placed.in the shell th the 1gol ester web side up and a

pol yest eA S| AFFETIST RGNS & Pokegthyie epg%ﬁ’%ﬂ’%v%?e?ﬁea’éﬁﬁugat ed web

and BdheFed;yTe@:Teherﬁzd’gﬁJ n tfabsihelds e tfdd Endestieef or meldering the
bottom of ,the.shell_ to the user.s rcl ot hing is.provi ded. MWep being
used, thgbﬁﬂrﬁgﬂr EGR slspl%ri%{ilgseoél{ﬁgtatﬁ%‘w é %%r t‘?%nglf’gqﬁ?et‘he- front of

t he cr ot phodurtteoB Exampiel damepspathg\i2Dl 3Z omtwiide &id Bea0E cabing 29QAnbhes Of

urine. Exagp! | J3r | S f | yester fihers, the fibers
35 bein _st?glgl\&e:é Tiﬁ%%'lrgs’ %(}%é t ?o@%ﬁgéﬁeéfbx&? SPBIES or
fibers, wRdliging hedrmeita esiYe pt? Rdkere the sybsorkent gREewep s
Lormbd b)ttoCM lt?sdidi&xjf,i Fﬂ-@]iﬁ?ﬁ f\ﬁb:.hm? Qﬂdit'bbdi)?aﬁe@ #:698&4:_?1 b_iéh&@?rﬁi ng air,
aving a.tenperat,ure o er rou e we . a few gseconds e

resul ti né‘"\/\g‘ﬁ ?%OlﬁndZ§!é e{?‘&r?}’e't‘QSq. res‘r‘rg{’e?g b%E?é“ﬁEi YAt The
speci fi c coritedst axp o letr Slesstr] abeut d200Q ikl edofisurype. 676 Dacron, and type
581 Dacron

Exanple VI

15 . . . K
A urinary pad to be wbrn by an adult is prepared by
utilizing a soft, liquid-impermeable shell which is boat-
like in shape. A corrugated web, like that of Example IV,
is prepared substantially the same except that the web is
20 corrugated to a height of 2.57on {ae inch).A section of corru-
gated web is shaped by cuttihg it to fit into the shell
(see Figure 9) so that the corrugations run lengthwise. _
The corrugated web section is placed in the shell with the .
polyester web side up and a polyester ligquid-permeable
25 facing is placed over the corrugated web and adhered to
the edge of the shell. Suitable means for adhering the
bottom of the shell to the user's underclothing is |
provided. When being used, the urinary pad is placed so
that the wide portion is at the front of thé__ crotch. The
30 urinary pad will contain at least about 200 ml  of urine.

Exanple VII

A fibrous web is formed of polyestér fibers, the fibers
35 Dbeing staple fibers except for about 10-15% of fusible
polyester fibers, the latter having a melting point of

tYg hot-nelt adhesive to adhere the absorbent core I0 to the _ v _



fibers manufactured and sold by E T. duPont ‘& Conpany. The flexible

IQ“gl tudinal web is subjected to corrugating in accordance with the LT

pro dure set forth in U S. Patent 10 4,111, 733 and subj ected to fieat teo
rrperature of [err] [err] during or subsequent to corrugation

to again render the fusible fibers suffigiently tacky to adhere

t hensel ves and to the staple fibers of rﬁZ “web in order to stabiliZ€ the

corrlgat ed web. 15 The corrugating provides a final product having a

t hi ®ness of ABS WX 2AGEFY . ITRe cweb34ié fath)dabgi ‘daralinqeltghs fivers 4418

13 t el
[1?[3r1:0§ruggtzi o erp‘zﬁ%yﬁ (??omégggé&u glg R}E?xﬁg W“@ )
super absor bentt empereture ofii 135HCy @r?ﬁ'rﬂal,sbrmb tthe m&qw ox cfeved by
the corrugatiqf, Qlndde nmwserpegxgs&gs &sbss%tw@% or bent

is present at a Concentratron o grans per s sé?r b. The
particul art sugetE®EoPRERE WeaahFs | ABM |9PPéé fa6 FHlYB&rT ttf’%ﬂmsed

, ][raguf act gred {_:wré\laiwfﬁif&arabb gcleem balclrew L P@indt lt%e Ba Qlﬁﬁb&f@-t Ied

i ber web containin e r abgor a 0 ene film
wherein the fif?ﬁ’%&geﬁﬂg‘é?gﬁ ? “§4€|°1? %8 %ﬁgh) rab‘gfg‘% " gat ed
web on each sitgeofléektblebloRgivediaalf sebnds3@udb jertiede ‘n‘wrcmnfawatlnc
nonwoven pol ye ' b [ i f (
0z/sq. yd) |sg ésébgsén@?hﬁgér Eg'ﬁalp\g?&%r% (faeq’xterfﬁ’ beyon'ad' p%tn"
sides by X0 | eés1l12,B33can@osubiiechkerd Tiocheatydchp dremperatiure of 13%C
polyester faci ga7are) adRehgd orO sa8ERgledd ¥ dbtd fati¥n 3h of@ei gdhesive

on all four sides to provi ge a uynitary di sposabl e sorbent product. The

product, when Pgapar sander theg fusible fipers: 1 *agky 9 30.5
cm (12 in by lgahere o ikthenisélvies! and tccade am;ne’zcmsaﬂd | bf L EKE WéD
urine when the,urine is d| s%h rqﬁd orltho t he faci ne% Ieast about
in order to stabilize e corrugat
15

The eorrugat.ing provides a final product having a
thickness of gpproximately 1.9 cm (3/4 inch) and which weighs about
40.8 gif (13 2. per =g yd) in its corrugated.form. There are
approximately 1.6 corrugations per cm (fumoamgations per inch).. A powdered

20 superabsorbent polymer is uniformly sprin)éled into the
pockets created by the corrugation of the nonwoven
polyester fibrous web. The superabsorbent is present at a
concentration of about 400 grams per sg. meter of web.
The particular superabsorbent used is identified as

25 Permasord $#10, manufactured by National Starch and
Chemical Corporation. The corrugated fiber web containing
the superabsorbent is placed on a polyethylene film
vherein the film extends at least 2.54cm (one inch) beyond the
corrugated web on each side of the web. Polyester facing

30 in the form of a nonwoven polyester fiber web having a weight
of about 23.7 g/m® (0.7 oils_q. yd) is placed over the
corrugated web and extends beyond it on all sides by at least
2.04 cm éoneeinch). The polyethylene backing and the
polyester facing are adhered to each other by use of hot.

35 melt adhesive on all four sides to provide a unitary
disposable absorbent produét. The product, when prepared.



7.62 pm(3 inches) fromthe edge of the product. 5 EXAMPLE VIl The sane
pol ye..fibrous web- fornmed in ExarrEIe 1 is subjected to floodi-ng with an
aqueous_gol ution of 38% 10 sol i 188t he sol ution solids® bei ng.90% sodi um

| at | | |
Thet Tho B 'PYRechr! bhpRkimatddy BE2Y by'30LEOUH 192 4P A'Z ) Cgaéé
KPa (1|rﬂ#ﬂbfhntdcupyyolQtUEEGstoBEPQW 200 midddd isens iafh unine t he web.
The veb ignhéhephdS rmeswm dckeflarge sﬁw CTEY @&gwgomtbqaﬂng@da\@éaen

after mhlch about granms per sq. neter OG§P |un1acry ate 1's present ., e
The web i%-&§afh {poéﬂ@ﬁe§ﬁbf€9FeHhFoe9§8u &H& Progycked with 6 negar ads™
of lectron beamradiation to yield a total of about 140 granms per sq. '
nmet er ofdégeﬁgbgﬂﬁkiz?diun1acry|ate. After flooding a third tine with the
same non i and after the vacuumtreatnent, the web is subjected
to 12 megarads of el ectron beamradiation which polynerizes and cross-Iinks
t he nono a o odli. rylat t ant i-al l fflxed to the
poIyestep?é%.ggmLfFE§V§g§%§tgéu%ggg XE% ?33“%§teﬁ g%hns/sq met er of
pol ysodi usvadegkade tios fpredéne hﬁtbhers@B§Pﬁ§ﬁe=GﬁM?§QQsQﬁnﬁ&hlent to
abfe't OBOOs/eﬂiasaddrenso%%@bﬁ 86 Y 4isC bkiihgr DA & HRARMAS 4G 100k  Ngn Ol yest er

SO as to create an intimate | ayer. having a _wei ght of about 30
grans/sq 10%; erryfigcAGAA: 1 Ther Tesphdi ﬂ&V@P"WEFWQ§§ﬁHﬁ§§ﬁ
heat -t hr ouqhtbomdengibhwew the ﬂem lwliezhf ither aquedue smluw:her web assi st

e 35 Vepliih 4fl.thel BpbkPE pU3sRER (3 Wl o Wine o) ad eEE €
corrugat i Agawg&he enxcessosddntdon tfhl‘onhé'-l’pr weddur &hes aed is Zheriorth in
sf§% Pateg&bsg altd 63fhega 55@"@%4§1f8ﬂ“ﬂ&&ﬂ rdd¥aeiddCa¥flr | S

abilize s corruga
which about 70 grens per sg. meter of polysodiun acrylate
is present The wed is again flooded subjec ed to vacuum

and irradiated with 6 megarads of electron beam radiation
to yield a total of about 140 grams per sg. meter of

20 polysodium acrylate. After floodfhg a third time with the
same monomer sclution and efter the vacuun treatment, the
wed is subjected to 12 meQi?ads_df electron beam radiation
which polymerizes and cross~links the monomer and forms
polysodiun acrylate substantially affixed to the polyester

25 fibers of the web. Approximately'200'grens/sq. meter of
polysodium acrylate is present in the substrate. 'This is
equivalent to about 800% dry-add-on.

Staple acrjlic gibers are deposited on the polyester web

30 80 as to create an intimate layer having a weight of about
30 grams/sq. meter of acrylic fibers. The two-layer web

is subjected to heat-through bonding wherein the fusible
fibers in the polyester web assist in at least partially
uniting the acrylic fiber layer to the polyester web. The

35 two-layer flexible 1ongitudinal web is then subjected to
corrugating again in accordance with the procedures set
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sprayi ng an el astomer solution onto the surface wherein the acrylic fih
are at the peaks of the corrugation. 5 The aqueous di spersion of
fel astgner is cured and the product is thereby stabilized. The corr @:
pr odu€t is pl aced, on a |iquid-inpernmeabl e2¥-aper backing and a faci ny4%s
‘pl aced on the other surface. The backing and facing are united in the
“mar gi ns by kno c ress. aley .1 the is a nd
«of the diaper %°SF§V?S§ gss(’ji sggggglketi%i ag"é'rnp]_i'? uct ngogﬁg delﬁ% rée%‘gﬁ\;;%génd
;reéfain up to abdfEr30BN%i W8N i & sSERPALIRES Handité | RoxsUTALedor Fogat cby
wel~prepar ed i nsp¥agihg \Ad | elaskbaesd ol S baty naRki Buseaklatuidfein
.corrugations arg Bar%lgl ell.étoftlgﬁg Ison | tudi ng4ﬁ axi s _of the sanitary napkin
iproduct. The | PG AV %r THREES p&tyet Ry ENE Be%SarRf t KBS0 A8 k0%0
;a pol yest 8r nonWoeergusionisc dbsplessiohedfalthec elabtiomdreiti eagedr cand ackd
fon the under si 8kt hg gprigriu Ngs Cfi StLI re pl.aced qver

st he adhesive | iﬁgg. I'i:Jpo(r?'s'rem')va ?%f.stégi?g?g%se J{?Fmtcé%rgiﬁﬁs“ tdhé"rp?r“o"acu‘ctl?s
ireadi | y adher edPL8cefleOfin@eldRSARrigPerneRbles diapes Meginimge arot eyofani ng
i || be observeflst hafadudesRUENAbB P NEu 2L cED fqtrp@tbgaﬁm?y mate) eﬂé‘%gd
i t hout .departin romthe tr e of the _novel concept o0

u . SCO
fthis invention. agﬁ uniteg, in d_%ﬁ VERAgins Ry KBSWRLBRPCRRBEGE: cFARS StARS a
‘corrugate0l web afewdtheresappdiedsatt.hehec ehidbasss, thée dlaperavidg pravideat £d

-

i

sstabilised to reta

E to about 300 milliliters of urine.
; Example IX
' N
_ 15

The corrugated web prepared in Example VIII is placed in a

_ sanitary napkin so that the corrugations are parallel to

1' o the longitudi_nal axis of the sanitary napkin product. The
liquid barrier is a polyethylene film and the ov'e.r'wrap is

20' a polyester nonwoven fabric as described above. Adhesive
lines are placed on the under side of the product "an-
'release film strips are placed over the adhesive lines.

; _ Upon removal of the release film strips, the product is
readily adhered to the underclothing of the user.

25 :
From the foregoing it will be observed that numerous
variations and modifications may be effected without
@eparting from the true scope of the novel
concept of this invention.

30

e compp— e L. - mimeeses e v TErEooteo LTRSS ST



=i e ety i .2 _L

e i crEE—— - -

2. . he absorbent product of claim1, wherern the super bent |s
" pres 'n an anount between 10 and 150% by ml m
“abso product of claim2, wherein the 10mi ““ enf is o
prese |n an anount between 50 and308% by weig t ©of ‘sai'd web. 4.
absor bent Mgt of any one of clainms 1 to 3, mhereln t he superabsorbent
S substan t r 5 5.
The absorb t pr ?éggbéﬂt gggﬁgpﬁ ﬁoﬂ%sigf?% 8 8§§5¥g9te
super abs.othOfl Ueqolr‘a%iddﬂmsrnéhet&mﬂébseﬁ othie webtheving. 6 The S

absor bent g ﬁ&tgé _EAvrengen’ at! seBe 1108 Byl WeLpnt nor asasepnd | aver ~

whi ch has g g gressure t rous web
aSSOC|atedaRFPﬁb?ﬁ§ f FReowePRging sta ?ﬁésaﬁsﬁ?bE?Fab@oHH%t of claimé,

wher ei n thgrgﬁgoegsgaygldgswﬁeﬁcwete frombut united to said fibrous web
and substa tiaII §xte the second | ayer being

siye_th
denser tha ‘said ?b? ﬁgr§E ¥_Br8$89%%8?pfi?éwe%t|%Teﬁft?| B€of 1iquidin
sai d secondupeyabsofibent Ikepabsenbein pnodmctntfbetwéem610r clain17,

wher ei n thgﬂauggggbﬁg gQFhES ?egg&gnw%ﬁe transverse 30 folds and in
seton

contact w sal e absorbent product of claim®6 or
claim 7, wBerei Bhehabsopeeakbsproducti efbelatdn2 saverebrotReweb and said

Sg@ond | aygy; e}QbsorﬁenebierBseseﬁmlacancaﬂsahslaataeéxhrs@ dryger and a
ond Iayer di screte frombut .united to said 35 first layer,

wherei n: ~ 90%38Y Weleht, of Fai8,WeBapri ses a web of wet resilient synthetlc
fibers; 4. The absorbent product of any one of claims 1

to 3, wherein the superabsorbent is substantially
affixed to the fibers of the fibrous web.
15 5. The absorbent product of any one of claims
1 to 3, wherein the superabsbrbent'is placed in the
transverse folds of the web.
6. The absorbent product of any one of claims 1 to 5
including a second layer which has a higher capillary
20 pressure than the fibrous web, associated with
the fibrous web.

7. The absorber: product of claim 6, wherein the
second layer is discrete from but united to said -
fibrous web and substantially co-extensive therewith,

25 the second layer being denser than said fibrous web
to provide preferential wicking of liquid in said
second layer. -

8. The absorbent product of claim 6 or claim 7
wherein the superabsorbent is between the transverse

30 folds and in contact with said second layer.
9. The absorbent product of claim 6 or claim 7,
wherein the superabsorbent is between said fibtrous
web and said second layer.

10. An absorbent product comprising a first layer
and a second layer discrete from but united to said
35 first layer, wherein:
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t he second | ayer - has a hlgher caplllary pressu e than the first Iéye."

provi.de preferential 5 attraction and w SALL
second layer; the layers are transversely fol dea [I'I Imglm qul rugd
structure; and the corrugated structure is33tabiliséd to Petrinmits

transverse folds when Wk f%QSt %38 r1£°gpr1ggf Fsgégegk.&gp % f?eﬁ@y one

~of claims 1 to 10 wherern 0 corrugatton has a
bul.k of at |east sy;mthetier fgbgmsand a 2 melght | ess than 135.6g9/ m (4 ounces

pe{_square Yard). 12. théTQ%c%h%pﬁﬁgﬁ% B@%d%Ph1§Be?”¥a?@912§ycb?é§gu1et0 15

11, ‘wherein the fibrous web has _a recover %
The absorbent pr &g the éﬁfSGnéamenn%a pEoyids Efefﬁﬁéﬁéﬁﬁlthe fi brous web

is a nogwoven fi fartttlﬁcvﬁlan and wickingdof ﬁhmabsﬁr Bapt aéedﬁat 18yeapy one
of claims 1 to 13, wherein.the fibers of the f ?r g 1§BQ are F Xd
et hyl ene, polyester, p pﬂ@ﬂfléﬂ@rep§Ff§ﬁW8§sF Bra8 i REBY2%C her eof .

15. The absor bentcomregade dofs tawg taxre ;ofandl ai ns 25 1 to 13, wherein
the fibres of the fibr | ef jke T bs ent

. product of claimé6 or a|n1?6%%%tgﬁpgqggﬁﬁp ep g%d%%?b%ﬁéfggnhs ergéﬁ t he
second |ayer is éﬁémﬂﬁﬂﬂﬁyﬁmﬁel§mlﬂﬁe&h®@oaeﬁulp fibers, 30 peat

noss, ggrylic fihars, w&bfslowe%tobz@dmc&t vire ahhebnef of131a1m'£h2
absor bént product of cl erein the f bro bis ala
non- woven pol yestt& 13 Pﬁ?’éé' z]a{ﬁ’dtg; 6'81‘?& f Egrmg%ﬁ@ﬁﬂ'}&?%gm
delignified 35 has a \@rydbulkp ofi atedeast 10 cc per gram and a
weight'less than 135.6g/m2(4 ounces per square yard).
12. The absorbent product of any one of claims 1 to
15 11, wherein the fibrous web has a dry bulk recovery
of at least 30%. _
- 13. The absorbent product of any one of claims 1
to 12, wherein the fibrous web is a nonwoven fibrous
web. : )
20 14, The absorbent product of any one of claims 1 to
13, wherein the fibers of the fibrous web are poly-
ethylene, polyester, polypropylene, polyamide fibres
or a mixture thereof.
15. The absorbent product of any one of claims
25 1 to 13, wherein the fibres of the fibrous web are
bicomponent fibers.
16. The absorbent product of claim 6 or claim 10
or any claim dependent théreon, wherein the second
layer is chemically ¢elignified wood pulp fibers,
30 peat moss, acrylic fibers, rayon fibers or a mixture
thereof. '
17. The absorbent product of claim 17, wherein the
fibrous web is a layer of non-woven polyester fibres
and the second layer is of chemically delignified
35 wood pulp fibres.



e R TS 2T e = EENY ST i 2

Dol it e UL ST Sef D e -

-32- 1§ The absorbent product of any one of clains 1 to 17, wherein said
corrug structure is StabI|IS£?2by use of an adhesive. 19: - The .
absor be roduct _of any one of claims | to 17, 5 wher ei n sald YA
corrugat ed ¥+ uctThe ?ESQfBbPF|B§GdB9tu§€ 8nY| eReneft cAiBdMEs 1di st ri but ed i-n

the fibrousgyepy, %ereiﬁesabaOébﬁabgartedusttrai:tamé 93e s¥fatfilidlg | O 19,
further conpr|5|ng aliquid erneabl e barrier covering at |east one side

of said corP¥igatedoft pucedhesiye. and a |iquid-pernmeable facing covering
at | east thﬁsot he'rhaldes@i-beﬁtdpeeabugabedaayr uﬁbuw cdhims Hheabpspy bent { -

t of d t 8, wh t he?
SupdF absor ERERFAA oPaLEceoEPURRRe PN e Or Fce: 48 stPhiddee by RF 15
l'i qui d- |npeoﬂeabkembhtrfﬁbreQZdzstfhbu&bﬂoﬁbthepfdﬁwchsoMeﬁxm m 20 or :
clalm 21 whes, dePeadenbegrogAy BRGAGL.CLY ERylohe Br WAgelan ot e

super absorbent is” a flxe abl’é barTi 20 23.
The absor beh® b?odﬁértbﬁrah9mbﬁeséﬂscBaﬂnﬁuzg PGPEZHEﬁHNﬁaﬂanﬁQﬁ a

di sposabl e E’b@@?inﬁaaﬁriéééi’ BAf gigd aensfa%yc%ﬁ%lg@te%fl s t¥L ARG bent
product substantially as herein_before described with reference to the

accéhpanyi ng§n9sa 11qua¢aa;ﬁggab1e facing covering at least the
other side of said corrugated structure.

21. The absorbent product of claim 20 when dependent
on any one of claims 1 to 8, wherein the superabsorbent
is placed between the corrugéted structure and the

15 liquid-impermeable barrier. -
22. The absorbent product of claim 20 or claim 21
when dependent on any one of claims 1 to 8, wherein
the superabsorbent is affixed to said liquid-impermeable
barrier. _

20 23. ‘The absorbent product of any one of claims 20 to
22 in the form of a disposable diaper, a urinary pad
or a sanitary napkin.

24, An absorbent product substaﬂtially as herein

before described with feference to the accompanying
25 drawings. '
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