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absorption (e.g., fluid is taken up by the fiber material itself) and,lbx
wi cking (e.dq. fluid is distrjbuted through and stored in the

capillary interstices between fibers). " Typically, however; fibers » .
ofthis type have had a |limted storage capacity for fluids, a 35 reduced
rate of distributing fluids, and a limted ability to partition fluids from
ot herWO 96221408t er i al s. A way for inprovi n@CTNS99387r bency
characteristics of fibrous web structures has been to incorporate
so-cal | ed superabsorbent polynersgiin the fibrous web structures which

i mbi be absorbed fluid and generally forma swollen hydrogel _ WO
96/ 21409 SORBENT ARTICLES '
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material which, in turn, serves to retain the fluid within the structure.
Anot her way for inproving the absorbency characteristics of absorbent
prodsicts has been to utilize of polynmeric foammaterials as the -
flui d-storage elenent in the absorbent cores of such products. i
Al t hough these materials have enhanced storage capacity, they can 5 | ose. .
their flexibility, beconme firm and/or create an overall "heavy" or
concentrated feeling when saturated with fluid. Furthernore, when

adjpgent to a pPOERORSLREFERE Ma backsheet-in a
di aper, pol y-frﬁ | eoolicatioh: |§ : iatio 4, Storage
d ogntl- on, ﬁe

conmponegds ﬂf rn whi ch result
in relatrvely poor aes hefl cs. Simlarly, storage conponents wth high

concentrations 10 I end to have a wet, sliny

texture when in conm@ﬁﬁm i | m Whi | e

fibeg or fibEke Wmmmﬁmsw%Wsmlmaombsmemngweh ianptoved
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i N somestmctueschayi w@nﬂmyedesbwnmstmw that canﬂmul!mahﬁvglydﬁfstharged in

di scr et gndlintsGTdiseNSpedBUdy @fdafts. ti M8, and each gush of exudat e
di arged in this nmanner will generally encounter an absorbent structure

Wit di mi ni shed capabilities to qU| ckly and eff|C| ently: (1) acquire
subsequent gushesBACKGROUN EPRES t he common di scharge

area to ot heAbsdfbéhestticlés, duch Hi‘ﬁ@ﬂ-blbﬁi %ﬁpoﬁ[)le rﬁp%iis, YieVeraliitionally ¢ s of--the
absor be% CtP g@u&]uergst Wllfl v?mou% nﬁ'gurfh's' S an%matenals to provide the requisite
absorbency performance. Over the years, one objective in developing improved
25 absorbent products has been to increase both the total absorbent capacity of the
product, as well as the tenacity and reliability with which such products absorb and -
hold fluid loads. . Another common objective has been to provide articles with less -
bulk, a better and more comfortable fit, and better aesthetics and ergonomics. =~ - '
One way for improving the absorbency characteristics has been to utilize
30 entangled masses of fibers, e.g..non-woven fibrous webs, which-can imbibe and
retain liquids, such as discharged body fluids and other body exudates, -both by
absorption (e.g., fluid is taken up by the fiber material itself) and by wicking (e.g.,
fluid is distributed through and stored in the capillary interstices between fibers). T
Typically, however, fibers of this type have had a limited storage capacity for fluids, a
35 reduced rate of distributing fluids, and a limited ability to partition fluids from ether
materials. |
A way for improving the absorbency characteristics of fibrous web structures
has been to incorporate so-called wperabsorbent polymers in the fibrous web
structures which imbibe absorbed fluid and generally form a swollen hydfoget




to cqnmpeegsi,on deflection, (4) recover fromwet conpression, and (5)
partitian exudat es. — Despite t-he continuing need for

i mprroved body exudates acquisition and reliable and practical storage
of absorbed body exudate materials, and in spite of the 25 many and
varied attenpt gyd ssAagd’ €ss aspects of these needs, there renmnipEnisienoss?
probl em of providing an absorbent product that maintains desirable

per f or mance and aest hetics (e.g., fleéxi bl e and soft) when saturated
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absorbent arti cl disquently discharged in, disenste gushesjover penods of time, and 8
exudate discharged in this manner will generally encounter an absorbent structure
with diminished capabilities to quickly and efficiently: (1) acquire subsequent gushes
of fluid, (2) move fluid from. the common discharge area to other unused,

20 unsaturated, or relatively dry parts of the absorbent component, (3) remain resistant
to compression deflection, (4) recover from wet compression, and (5) partition
exudates. |

Despite the continuing need for improved body exudates acquisition and
reliable and practical storage of absorbed body exudate materials, and in spite of the

25 many and varied attempts to address aspects of these needs, there remains the
problem of providing an absorbent product that m‘aintains desirable performance and
aesthetics (e.g., flexible and soﬁ) when saturated with fluids and after bomg subjected
to deformation forces. There similarly remains a continuing need for absorbent
products which permit more effective and efficient use of the absorbent materials.

30 It is an object of the present invention to provide an absorbent article
that remains flexible and soft when saturated with body exudates, and effectively
masks the appearance and minimizes negative tactile characteristics of a saturated
article. : o

_ Furthermore, it is a object of the present invention to provide an absorbent

35 article with relatively good fluid wicking, partitioning or distribution characteristics,

as well as improved fluid storage.



retai ning body exudates of a user or wearer, and containing the exydgte§ in’

an effective and efficient manper. An absorbent structure made i'n
“accordance with the - present invention conprises-a storage conponent - |
i nt erposed between a wearer and a 15 | ower acqui sition conponent, wherein
the | ower acquisition conponent has a recovety from wet conpression.
In a pre@8sRIde® enbodi nent, the | ower acquisition PCUHSR6MN0I87 has a

resi stance to conpression deflection and can conprise a flexible
hydrophilic structure of interconngeted open spaces. In another preferred

enbodi ment, the | ower acquisition conponent is wider in the crotch portion
than the 20  IcisGlet inotiser tobject off the present dnventivtcset ave fan tabsoribéns artiolent
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it):rglc g{ f\aggi'g'*ﬂg%éﬁ%e SOr @ﬁq{éﬁg&e I a mh porg‘{uggmrgﬁk’wﬁyfb?brzgus web or

tissue. learned with practicing:te insientiony t Thel ehiechmefithe nvastion maybereplized t he present

i nvent i orang abeained by meAEIUTitRestbPd2ad Rembinstiony M&ﬁargirémﬁ beel and a
backsheet, BRI EF DESCRI PTI ON OF THE DRAW NGS

The draw Wg@ppe?‘%gcﬂﬂﬁ'&'at ed in and formng a part of the specification,
Il lustrate several aspects of the present i nvention, and together wth the
deschpption, serv s of the invention. In the

article made MR swmamﬁ%ﬁ%wt S oules ief o GRHR dla? 20o0r e

Fig. 2 i getaininggnd nmdwgﬁemwwewwdh@mummmm@@nof Fig 1;

\Ié\gT? 8/8 Sé/@ggmve and efficient manner. An absorbent structure made in accordance with the
Fig. 3 i gregel&ubvggmglempgﬁegp forass WM@“&’H@BP&WI cW"é’%f‘“‘l‘—‘Fg 1 taken

al ongsS lower acquisition| ¢qmoaerg, whereipthe lower acquisition component has a
recovery from wet compressnon In a preferred embodiment, the lower acqmsttlon
component has a resistance to compressnon deﬂectton and can comprise a flexible
hydrophilic structure of interconnected open spaces. In another preferred
embodiment, the lower acquisition component is wider in the crotch portion than the

20  crotch portion of other components of the absorbent structure. In a more preferred
embodiment, the lower acquisition component is a hydrophilic flexible polymeric
structure of interconnected open space.

In preferred embodunents, the storage component can comprise a flexible
hydrophilic polymeric structure of interconnect open spaces, or in the alternative, a
25  combination of a superabsorbent material mcorporated into a fibrous web or tissue.
Absorbent articles made in accordance with the present invention can
comprise an absorbent structure, a topsheet and a backsheet. '

30 BRIEF DESCRIPTION OF THE DRAWINGS
The drawings, incorporated in and forming a part of the specification,
illustrate several aspects of the present invention, and together with the description,
serve to explain the principles of the invention. In the drawings:
Fig. 1 is a top plan view of an exemplary absorbent arucle made in
35  accordance with the present invention;
Fig. 2 is an exploded perspective view of the absorbent article of Fig. 1;



Fi g 4 i &.cposs-sectional view of the absorbent article of Fig. 1 taken
al ong line 4-4 t-hereof; 5 —F+g. 5is a
cross-sectional view of the absorbent article of Fi g. 1 taken al ong

| ine 5-5 thereof, 'Fig. 6 is a transverse cross-sectional view
of an al ternat iwg,@gﬁgpi ment of a absorbent article of tperBiRRGy

I nvention formed wth a plurality of upper absorbent conponents; and
10 Fig 7 is a transverse cross sectional view of another

al ternative enbodi nent of the pr esent¥invention formed with tissue

encasi ng the absorben structur TS de
in detail to the presdi® s ﬂfé?%ﬁ?‘é‘&"ﬂmﬂ?mﬁfgo F‘&Blft‘ﬁé:lq H\f\é\jﬁ% %%Fg
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t hroughout the views shomn a preferred enbodi nent of the present
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particular, in a nAseer € di aper, which is used in the management
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such as urine andtbsmhqmamcle of the present mvﬁmleusfednddemﬂl = plurality oﬁupmr chsgthement
article" refers tg, 5 dnfes; 85d Whi ch absor b and contain body fluids, and

nor e speC|f|caIIy, mrefers to artlc e

agai nst or iR%%I ose pﬁ:& i £ \}rangyersg £T958 Aot V@PQF'PIBWBFB‘%ﬁﬂ'mt
retain 25  vari afthef presetisinvantioh faima@;withumednmhgﬂyebsdrbmmrbody | t
shoul d be understood, geg mg H@h&éﬂﬁlﬁrtﬁéﬁﬂkam hoditents
applicable for uo? ! ot‘ﬁeer di sposa Faglé bent I’tIC| es" such as
pantiliners, sanidfshenyeapen. g8 h is, ilysta drawings. | ondages,

mound dressings, bed pads, tanpons and the l'i ke. As used here|n t he term
"di sposabl e gsorben 3 q : - & ; - Ado
absorb and 3 cont @

- SuIeat oL=le O . DOO
(e.g., blood, nenses, Rﬁm now 1o th?@ﬁ@%‘"&ﬁ&"‘?ﬁew“m) ike fyvperals jndicate %ﬁﬁi ch
articles are int @Mﬂm@oﬂlthemdgdha‘éﬁﬂhomaprefmd a@iodmufﬂlﬁ pyesentt hey
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n

-absorbent arti cl dlispgable, mewsls is uged injthe. mapaggment of Eglé
‘a backsheet, 28n aifabsorbing sighificemt qumxiﬁbu ofhdischarged- ugmﬁibadyrqxudam(emeﬁmds
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As used herein, the term "absorbent article” refers to arucles which absorb

and contain body fluids, and more specifically, the term refers to articles which are

placed against or in close proximity to the body of the wearer to absorb and retain

25  various fluids, including those discharged from the body. It should be understood,

however, that the present invention is also applicable for use in other disposable

"absorbent articles” such as pantiliners, sanitary napkins, diapers, incontinence pads,

bandages, wound dressings, bed pads, tampons and the like. As used herein, the term

"disposable absorbent article” refers to articles which are intended to absorb and

30 contain fluids, such as those discharged from the body (e.g., blood, menses, urine,

feces and the like), and further, whieh_anicles are intended to be discarded after a

single use. (e.g., they are not intended to be laundered or otherwise restored and then
reused).

Regardiess of the ultimate product configuration, absorbent articles generally

35 comprise three basic structural elements; a backsheet, an absorbent structure which

itself comprises one or more distinct components or layers, and a topsheet. A

ts;
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preferred absorbent article of the present invention is identified in Figs..
1-7 as a di sposabl e diaper (e.g., 20) conprising an absorbent
structure 26, a topsheet 22, and a backsheet 24, each of .which w ||
be di soMe9EM4MN greater detail below. In addition PCT/USP0PBEc el enent s,
Fig. 2 illustrates a disposabl e diaper 20 havi ng optional el enents, 5
such as leg elastic nmenbers 40, waisst el astic nenber 42 and fast eni ng

el enment 44, whi ch may be assenbled in a variety of well-known di aper

confi gur qﬁ-efamai absorbent article of thé tpresiraihvention ieideifiedcid FigrovieVas a that in
r oduct s el venti on may be
f acfgti b g&r% E"s"‘ an atibAOA ‘ﬁ““‘“@w 2 i5alitet 28V y

utlllzedvvlt , Oor. w.t I ndi vi dual

0.
conponentabackshest 24 each of sﬁé"s%’é‘l&'ﬁ’é’é'tdmﬂlt@l%‘f ai'H‘*E’ nenber s,
or ot her toﬂlasodairmek,eﬂigrﬁﬂuétm disposdble dinper ZBdmvag@ppdmn] elammtsxcont i nence

pad I ﬁggﬁn g4 ity of
i nclu |ng sugmh]ffmaé h%ﬁfvﬁ%%%nto%ld& mslgnsbent pr oducts would ..
depend u W'!b ~kn
A. Backsheet $5should be recogtﬁsedsﬂﬁweﬁbrpﬂﬁvmolpﬁddnctsaﬁtmrmwlspoabbl e 20 '
conpri se Fggﬁ ext ensi ve

on its S?}‘S‘ereﬁ ac %%@4% as s‘ﬁlown |W Ré{?éjo?gﬂgﬁﬁ th the

backi ng feg@ain gndjwid a"W?ﬂis s e topshget; the cehothselastifeet 24

is paef ernadmuers;:mherwpheﬁu Eleints khdvintlin the &%t For é:ddnmepin iachrtinenicel e nateri al

which is Y o | ect ed i
di schar ggad %&2@@9 %Xmmé Rbﬁﬁ; Jrﬁy s a‘{ofﬁﬁcg%%bhe absor bent ‘
articl e particalat plementy in-pther absarpent arsducts wouldedeipnweumrbtbslr dgended odor ous
gases gergd. ated by body di scharges which, in turn, reduces the

opportunity for discharged gase% tgag'éegtly escape and becone
noticeable to the wearer .and ot rnatively, the material may permt

vapot8 to As stated previquslygbserbent article 20 comprisesg backsheet 24 aicdncanhi | e sti | |
prevent i bg sijesposeddal eo-ektefsivedn its m&ﬁ:wacih B gide 284, Gld Shownl feFigacksheet 24

i i loth-1ik

ot e L 6 st 4 S, 0
may be uyeare&sabbamnu@sd feom a thin, phenmﬂbl ofissfexible mateyiah phichiBobi

non- mve&m&hﬁﬂ awiter d, Gnfl | préentss soliscted disch ed BRudsRBI fasmic il ns of

Pl 4 8 iy e S ol B2
pr ef erabb9 impervious He gvlodoroye waies geatsaied by dody disshargesuwhicls0R"tun0. 03 to 0. 05
mm . reduédshlie 6 taf dischirgéd GasiR! @ iditbdtlyUekhpe: and Beaeksheet 24
g%logggdg ‘iﬁ?ﬂ;f& ed 8'?5?%&?’5 emgwrgat &re'n?alténaj)mayp&mtyvetor\él ene having an
m the article 20 (e.g., breathable) while still preventing body exudates from
25 passing therethrough. The backsheet 24 is preferably embossed and/or matted
ﬁmshed to provide a cloth-like appearance. '
Hiustrative examples of suitable materials which may be used as backsheet 24
include substantially hydrophobic non-woven materials, polymeric films, such as
thermoplastic films of polyethylene, polypropylene or combinations thereof, which
30  have a thickness of between about .0005 " to about .003,” (0.01 to 0.08 mm) and
preferably a thickness of between about .001" to about .002" (0.03 to 0.05 mm).
Other examples of suitable materials usable as backsheet 24 include a film-coated
non-woven material, or a polyethylene having an embossed caliper of approximately
.0015" (.04mm). Particularly preferred materials for the backsheet 24 include
35 RR8220 blown film and RR5475 cast films as manufactured by Tredegar lndustnes,
Inc. of Terre Haute, Indiana.




00-15, g GBmy) . Particularly preferred materials for the backsheet 24
i ncl ude 35 RR8220 bl own filmand RR5475 cast filns as manufactured by

Tredéegar | ndustries, Inc. of Terre Haute, Indiana. WO
96/ 21409

PCT/ US96/ 00387 weo The overal |l shape of the backsj ?e

shoul d be el ongat eg{zand coul d be conflgured I n a nunber 0T ways,

i ncludi ng a rectangul ar shape or a dog bone - hourglass, or an

el ongat ed pear shape. As |Ilcﬁ‘trated in Fig. 1, and Figs. 3

t hrough 5, the backsheget 24 prefera di Si | C
greater than the widt ﬁﬁﬁf ‘F’F@ i’ﬂ% ngﬁ"t E’?"ﬁﬁ%‘*\éﬂ"?wb ﬁg“?‘ﬁ@f’ﬁh i o
providing side nesopfigured froa mumber ofwaysf including zactestapgularoshapthor b dogthmd an
Whon the. absor berit igtis, &3 SRngited plbr MMBETD L 2 TP L O o5 ng ends of the
] |
backsheet 24 are fastéfé@‘%ﬁgfm@ L&Paﬁ'&i %‘@}I Sntp 31&%8?%233"&?8@ gfsh
Fig. 2, so 105 thwidthldmuendduqlmsmrema'fﬁlmhe widtke bf ther ahsorbenthssrucame 36, s
wai st. grovxdn slde margina portions 24c ofBthe "R4RsHRA 24 which extend

Topsheet 22 can ve on i structure facing
%‘%ﬁ@gﬁgwedﬁ side 26b of the

side 22b, as see
structure 26, 15 and wmwemweﬁmdgzenmoﬁhmm ﬁhm;ipdsnhpermsmftheoned

cl osest to or ne fasten mﬁﬁF% be
orifice or wound)gtag niti ﬁy r*%ii(ﬁd\;eﬁ& % di scha ody exu at d*he
t opsheet 22 éﬁoul'ﬁ‘%@“?ﬂfgﬂﬂnﬂe d waist rel ati vel y

hydr ophobic materials (in conparison with the other materials of the

absorbent structure 26) which, in turn, Mdy exudates to rapidly
penetrate and 20 transfer through its T toward and into the
absorbent structure 28 0pshsstsP% gan be superimposed and Fogxtensive OndisaBTusture facingse a

mat er i a:c f t hat h?salc@mﬂ 89 ek best i BigglB-5, with tdﬂiﬁieﬁﬁcersidetﬁbfbfﬂfe Gructure 26| e
oS4 LSS S RN it s o "
mat erial shoul d dh, weearer, 1Metﬁc§h°o ‘b’h@"@ﬂet pE [weoung) tPo tregeivey
allowing the 25 dufchargdﬁbdd? eiclidutesh THe tbpshest 22 dihﬂdbemqﬁiﬂ%rﬁ&staﬁdbbmpnse
wearers skin), a'}Qtaﬁ‘ﬁLW’ lhgdrgﬁho%xc materials (in comparison with the other materials of the
absorbent structure 26) which, in turn, permit body exudates to rapidly penetrate and
20  transfer through its thickness toward and into the absorbent structure 26. Topsheet
22 should also preferably compnse a material that has good strike through
characteristics (e.g., little to no eﬂ'mi'ty for holding aqueous body exudates (e.g.,
fluids) in the area of contact between the topsheet 22 and the wearer's skin). The
material should also reduce the tendency of the article 20 to rewet (e.g., allowing the
25  fluids to flow back through the topsheet 22 to the wearer's skin), and should be a
flexible material that is non-irritating to the wearer's skin.

A suitable t_opSBeet 22 can be made of various materials, such as, synthetic
fibers or films having a plurality of tapered capillaries of predetermined diameter and
taper positioned in the topsheet 22 to permit flow of discharged exudates through the

30 tof)sheet 22 into the underlying absorbent structure 26. Illustrative examiples of
suitable materials include j)olyestet polyoleﬁn, rayon, or the like, or natural fibers
such as cotton, foams, or combmatlons thereof. In nonwoven topsheet materials, the
fibers are typically bound together bya thermal binding procedure or by a polymeric
binder, such as polyacrylate, and the structure which is substantially porous and

35  permits fluids to readily pass therethrough into the underlying absorbent structure 26.



flexible material that is non-irritating to the wearers skin. N
A suitable topsheet 22 can be nade of various materials, such as, synthetic

fibers or films having a plurality of tapered capillaries of predeterm ned

di anet er and taper positioned in the topsheet 22 to permt flow of
di scharged exudates through the 30 topsheet 22 into the underlying
absor beW0 962402t ure 26. |l lustrative exanpl es of PETURSSIDIBT At eri al S

i ncl ude pol yester, polyolefin, rayon, or the like, or natural fibers
such as cotton, foans, or conbinatigns thereof In nonwoven topsheet
materials, the _ flbers are typically bound together by a thermal
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WO 96/ 214@gurfactant to make it more wettable and therefore relatwely less hydrophobrc
XCT/ UfS96/ fh@ﬁbﬁd ZtSac.ﬂfJﬂ]:q’atmg fluid flow there through upon initial wetting -7-

preferred t %{aﬂ °°8€%B%ef£
rayon,” rayon/ po yes r§
treated vAndiwi ﬁ) | generally;costespond:with ths@hammfthq bwbshset\m t'Ehd topsheet 2her ef or e
rel ati vel preferubly hasci SidiP Hirhension tertdh@ﬁ ﬂiévwi‘dﬂi?b{‘ bﬁ-@étw%f kheréby! | OW there

t hr ough ver al ape 0f the
topsheet B9V %s's%%?ﬁﬁ%as 7 ‘ghﬁmmdsm@;@ Y Ghghiaal S 3

gener al | yStRAGTIe: 36 o th acksbeet 24and dopshens ZmehwnedMgetﬁeranlthqosheet 22
pr ef Qrcﬁb|§dé}ﬂﬁ'gﬁal\lpoﬁdhs§2€ﬁﬂ§24éﬁn siyeﬁttﬂﬂehhﬁﬁrkﬁt?wﬂm yeture 26,

t her eby, | si~de. part .ons 2 v$ h tends beyond

t he Ionglrf'utdl as h O'é’e %‘Idosl theré'ﬂ r@t‘ﬁ "leﬂ‘ge‘ﬂé’?ﬁ'?neet 24 and
t opsheet article 2@ tosform gisead foragtipde 21 i n t he 10 5| de margi nal portions 22c
and 24c in any suitable manner known in the art, (e.g.,. hot melt, as

shown by nuneral 60) either djrgctly - | oi ned internedi ate nenbers of the
article 20 to forma seal foﬁ&ﬂ%&m
C. Qﬂfce); bent Sthegbsothent stm_calre 26 absorbibed}abmdutbsamd prefemblymrhstﬂﬁrts?sor bst bodly
g?gr de V\t/‘kifillgo %Iﬁ%t?%yo or ed I oa.d al?éﬂ;&ﬁdﬂj'%&’ﬁé (r)nral ﬁfa: rr?ling
confort A4 "?‘g 3? '?'E flofupstion aganyp,
_ effecnve dlsposable diaper, the srze and conﬁguratron of' structure 26 can be altered
_to meet absorbent capacrty requirements dependmg on the intended use of article 20.
20 The absorbent structure 26, having a backmg face side 26a and a topsheet
face side 26b, can comprise one or more distinct elements mterposed ‘between the
backsheet 24 and the topsheet 22 to ensure proper absorptron and containmient of
fluids. Frgs 3-5 illustrate a preferred embodiment of the absorbent structure 26
essentially comprising two acqursxtron components, denoted as 28 and 34, and a
25  storage component 36, wherein the upper and Jower acquisition components 28 and
34, respectively, are positioned to receive body exudates and other fluids which have
been discharged into the absarbent article 20 by the wearer, ‘with or without the aid
of gravity. The storage component 36, in turn, is interposed within the article 20 to
~ be in fluid communication wrth and between the upper and lower acquisition
30 components 28 and 34 so it can acquire body ‘exudates from the acquisition -
components 28 and 34, and can redistribute, store, and hold the acquired body
exudates. So long as the upper and lower acquisition components 28 and 34 and
~ storage component 36 are in fluid communication with each’ other, they may be
interposed relative to one another in a wide variety of configurations, and it is not
35 necessary that both 'u'pper and lower acquisition components-28 and 34 be in direct
contact with fluid storage component 36.
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ef fect i e gdi sposabl e di aper, the size and configuration of structure 26 can

be al'teréd to neet absorbent capacity requirenents dependi ng on the
i nt.ended use of article 20. 20 The absorbent structure 26, having
a backing face side 26a and a topsheet face side 26b, can conprise
one or nore di | ements i nterposed between the

and the topsheﬁb%l{@ ensure proper absorption and cont ai nneafé%p%"%
fluids. Figs. 3-5 illustrate a preferred enbodi nent; of the absorbent
structure 26 essential l'y conpri si ng-8wo acquisition conponent s,

denoted as 28 and 34, and.a 25 sforage conponent 36, wherein the upper
and | ower acqui sition M!mmb'nwwzmponem can he P?WPMF‘!/““&F@"S‘ on

positioned to recdidstorageisoniporneits 28, 340 dnd 86 eespédtivelyls Oneiekimple of an additioriaben
di scharged into t&%ﬁgq‘ﬁnpgtor L corrfj%%tent (%% e%m%ta Q'sc gmgtlsthe

aid of graV|t rn, 1s |nte rpos

Wi thin the arii ol Rosbignedbetwesn the uppes SpguINGOTCORRIAPTL A5 54 the FATERP GOWBANSEL -
the upper ands ovﬁﬁrtoaﬁqeusStﬁdmsﬂQofﬂwmmﬁmuaﬁcmpbrﬁﬂt 2®duringqiocessing i 1 €
body exudat es fro(;p e acquisition = conponents 28 and 34, and can
redistribute, store, and hold the acquired, body exudates. So |ong as

the upper and | ower adBanether empodiment shownsindig.oh @ %udamous wgﬁ%r‘&@e a
conponent 36 are tissud Ishéetl o Oothier betint) Cdh 'ehveld anfbropaberof thbeyp

1 Ts not 35 neemrol 228 TR shiind rfein f-%g?tinfm. t'p%ﬂv%s%fn%%wém "
28 and 34 be 10n dhcé@wer acquisition component 284 fandithe stomag@mmr?éﬁttos@mher |

VD 96/ 21409 increase the integrity of the upper and lower acquisition components 228 and 234, or
PCT/ US96/ 00387 grity PP acq po

Addi ti onal i nt er VEAPEY °8'6‘Pr?)'l?ﬁ%r?€’g g'éﬂ'go@“if&‘f"ﬁ gy B'emen‘qt%atyslawﬂé'ﬂ i on
and storage conpapeevieus shests 250 simply casbe intgspased betwpen thesompannpisc22§fand 236,

:2ﬁg|etlgpal()t her. scri thaaﬁeﬂtsszm f,h&llzdg,glsg |\ﬂoned MFOMS( ©Nonetheless, B
acqui si tion Hmoﬁﬁﬂ“ﬁ@‘ﬁhﬂ abl to mpye fgm ¢ %H%@'Hflt"wgr “%@%PBQBWE?‘E&?@ t he

integrity of the ar@38mndddor 234 thoenghemsroved addidoralintenyeningcomponants (e.g. S0 or
use. orZBO)ﬁﬁl%tBQﬁeﬂ&H peléciipohert36\00 234! Fig. 7, a fluid pervious

sheet 250, (9.2, vt hiobli et v bh B oot 90, dot”
conponent 236, artlie staragh eomponentifiie dlvstrated inFigs. 3-5, and it should be understood that
20 for purposes of this mventlon, these types of components refer merely to the zones of
the absorbent structure 26 and are not necessarily limited to single, or even physically
separate, layers or sheets of materials. Both the acquisition components 28 and 34
and the storage component 36 can comprise regions of ¢iﬁ'erent characteristics within
a single structure, or may comprise laminates or combinations of several sheets or
25  webs.
In any structure, it is desirable to employ mmxmal amounts of the absorbent (eg,
acquisition or storage) materials in each of the respective comporients 28, 34 and 36
_ consistent with the need to provide adequate absorptlon, distribution and storage of
- body exudates with minimal leakage of such exudates from the absorbent article 20.
30 The interaction of the particular conﬁguratlon of acquisition and storage components
28, 34 and 36 utilized in the absorbent article 20 results in especially efficient
handling of body exudates and, in turh, permits utilization of minimal amounts of
absorbent or storage materials in each of the respective components 28, 34 and 36,
while providing enhanced aesthetics,
35 o | |



10 the | ower acquisition conponent 234 and the storage conponent, 236Gt Q
further increase the integrity of the upper and | ower acquisition

conponents 228 and 234, or storage conponent 236, during processing-
and/or in use. Alternatively, fluid pervi ous sheets 250 sinply can be
I nt er posed between the conponents 228 and 236, and/ or conponents 234
and 23ovoae214esdi vi dual conponents. Nonet hel ess, body 1BCT/US96@0387 es nust be
able to nove fromthe upper and | ower acquisition conponents 28 or
228 and 34 or 234 through or aroundgadditional intervening conponents

(e.g., 50 or 250) and into the storage conponent 36 or 236.

f\hpr eI erred reA@Ethtéﬂtfiﬁevﬁbs uss! &\?%lafbeﬁthﬂm%ﬁwt i 26 'cbhﬁﬁeﬁ@ﬁl%@ﬁ&&ic unﬁﬁﬁﬂnfifﬁ and
e storage conponen is illustrated i and. i ou e
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separ , er r ,sheeats terials. th acqui-si ti.on _conponents 28
and 3 d‘%d’fgﬁ%y g?'ﬁf; "%Sﬁ% g TEPLIIOID! different .
char act er acgquisition \womponent 28 should prefeyably be mlgtedrm,:ovqummro rwife | ami nates =
or conbi NiyedeOdtas b a§%ﬁé%ﬁ' tl&caﬁﬂtg &eﬂatrans ort dl!;élh:%@d’ bé&i ucture, it

acaui o1 | IR 1 oy égonapﬁﬁva?rg”?tﬂ%t dpponile rbe“tbéseﬁsewponems 28,

34 and 36areas would wosrespoad ito \the hrotdheameedbtand pie)fmntearuléqua(eg, dlssor pti on,

di st ridut rag{?m I kage of
such ieogud%‘?gg@?ﬂhﬁ] t t)ﬁs%l(rzlggﬁtwma? ?“T &tﬁegpl T%grﬂlam o(ﬂtﬁ%n of the
parti cul avearen of rasﬂwﬂﬂ%?ommt de"X or 28, 34
and 36 utﬂhbuppﬂacqmsitimmh:pondremtmdte:ﬂltenwthee&mith&amamsef&chwy y efficient

handl i ng QhuiROhe & Hgér?%?hfﬂ?ﬁh Idafl thai"decur® & He fo th Sﬁ&d Mm {1 ni mal

anounts o t. or torage materl al; respectlve

conponent¥tigeg 20 83“ ntf Bgaper and tﬂ/rﬁq“ﬁ’eﬁaﬂ’\/f% NEW°%§€I§'&|CS
1. Flusi d discharges.t i dm Ghapaoenesponding absorbent aniole36({&g.4(20), the area

PCT/ US96/ &Q@’rﬁgassmg upper acquisition oomponent 28 will vary dependmg upon the des?gn
and fit of the absorbent article 20.
An upper acquls:txon comporient may cdin’pﬁse more than one type of
material having varying caplllary or fluid distribution propemes, and Fig: 6 illustrates
20  an alternative upper acquisition component 128 having a first upper acquisition
component 130 and a second upper acquisition component 132. " For optimal
efficiency of absorption, first upper acqulsmon component 130 is preferably
interposed between the topsheet 122 and second upper aoqmsmon component 132.
~ In such a conﬁguratxon, the first upper acquisition component 130 preferably
25 comprises a material having larger relative cell sizes and a lower capillary suction
specific surface area per volume, as d:scussed later herem, when compared with the
material of the second upper acqu:smon component 132. The resulting relative
differences between the materials provides a capillary suction gradient between the
upper and lower components 130 and 132, respectively, and allows for absorbed
30 exudates to be more quickly and efficiently absorbed from topsheet 122 and
transported (e.g., wicked and partitioned) into the fluid storage component 136
Although the relative size of the upper acquisition component 28 can vary, it
should have a width sufficient to acquire penod1c gushes of body fluids and to
prevent direct discharge of exudates onto the fluid storage component 36. The upper
35  acquisition component 28 is preferably positioned relative to the topsheet 22 and the
storage component 36 such that the upper acquisition component 28 is of sufficient




As stated $revi ousl y, absorbent structure 26 conprises an upper acquisition
conponent 28 and a | ower acquisition conponent 34. ~The upper acquisition
conponent 28 is preferably positioned in close proximty to topsheet 22 and
S i nt erposed between the topsheet 22 and the fluid storage
component 36. Skhilfésmqes i SCharge of body exudates generallyﬂ@ﬁmgﬁﬁﬁyw

I dentifiable, discrete areas, the upper acqui sition conponent 2
shoul d preferably be aligned in overlying P oxXimty with t hese areas
so as to be effectrvely | ocated to acquire™@hd transport discharged body

exudates to other |ons th ture 26. ese
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Al t hough the rel g?r 3‘@‘35‘%‘?%“5 Hw %%Q?‘bg%gur Sl @%ﬁﬂ’e’sn%wwog'an vary,
i t shoul d hesquisitiopcomponent 34. exudates ngt shsesbed by the,upper component 28 or theody
fluids and to storafié Eohfivnerdti 36aifhtcbolieds & €od? on the sbié fabing Gide 264'6f struttute

bl
50si { oned rel at vﬁg‘gt'“l?ﬁ*‘*"f‘g @31”5’35‘@“&3’("%“9“%9@%?55&' %isg‘;'@’?é@ g
such that the%upp@rthesgeiof M"dﬁ#‘%ﬂffﬁﬁ!ﬁ aliscussedyin greater gtgh{ater
potentially leakage out of absorbent article 2_0.

In order to absorb exudates that have run off the upper acquisition component
28, or have escaped from the storage component 36, and to mask the storage
component 36, the lower acquisition component 34 is preferably sized and configured
30 to have a larger surface area than both the upper acquisition component 28 and
storage component 36. The surfaee area of the upper acquisition component 28 can
range from between about 15% to about 100% of the surface area of the lower
~ acquisition component 34. Although the lower acquisition component 34 can have a
length which corresponds to the length of the upper acquisition component 28, it will

35 preferably be somewhat longer than the length of the storage component 36.
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Tength and width to extend to areas corresponding at | east to about 25%
preferably at | east about 50% of the surface area of the topsheet
22. Frequently, the surface area of the storage conmponent 36 w ||
range W92t about 25%to about 200% pr ef er ab/PCTRISHGMI38Y about 50%
to about 150% nore preferably between about 60% 5 to about 125% of the
surface area of the upper acqui sitjjon conmponent 28. In a

preferred enbodi ment for disposabl e diapers, the width at the front and
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(12. F crf iutiRBR cpRBSess dnfor S BAIEEL borglinbit 3 a@#ﬁ?%%@%ﬁt 25" (6.35
cm) in portions38b and 36Y: Preferablyothe »ddth dimension of the crotahportion34b isatui si t i on
CO%DOHEnleai%ﬁﬁ%@eﬁ@ﬂ&hﬂﬂfe&ﬁdﬂﬁnﬁﬁi&dﬂ&ﬁhﬁe@&oﬁh@Bﬁloﬁﬁzsb adBsbstent with
conf or ever n rein.
IIIustragtlde\%z’m&"e q’é&m‘g oﬁ?qairﬁd 'é %%WM%@W% tc;orrponent 28
i ncl ude, the“PPCTaE‘IW%‘!RWmPPM% &l siorage eampopentd®l or obl ong, (e.g.,

hourxgd i'iSS sharted a&@dﬁ%ﬁ%ﬂmmms 28 &hdimdcanf'ﬂd&bdeﬂnhpmsnﬁebamﬁb ?Vg|4 or
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preferably" p?ﬁ .#‘8‘“‘%"‘8#‘6&8"%@%5&?@"{“ ?%d'%ﬁ%“g%&% orrponent 36
and is isusiion compenentsc?8 and 34geancharponfigured in a similar shape b@ck‘!ﬂheet 24. \Wen
absor bengnoftet, ibut Suck s Adt rafuﬁ-w d¥ReyVdah R0 be laQiifiilar or differeR€flidpésitharon conmponent

exu bsorb he “upper conponent 28 or the st orage
corrponegtsggia Sﬁ a&%?? r6a pool -on . the core fac;w?I si de 26a of

strd&ure  The unpepgnd éowmv@@mmowt% E®vang 34beashppraferablyst or age
conponergoniffise ASmARHAIKREhE2E pordd kydfophilic CatRbrbatUsthiehiré Ghidhey [ al s, as

di scussed | d resultin gtentially Ieakage
out of a‘ffgﬁﬁb@'{ﬂf%m%&%mﬁ“ with 1 respect to %"ﬁlﬁsefo Pﬁt g’Bﬁ%Pﬁ”&‘xudat es that
have rurpnie aadhiatapndeso thatghe gntendmmmdﬂy coliect andgemporatilyholdescaped from

t he st Ors%GEe:ﬁﬂHEE)nSiﬂ&e s”b@heﬂfﬂte& égiﬁgu eathéﬂﬂi%ﬁﬂent 36, the .

R At R g e ey g R

@ Eoonent 28 and o
storage mmpbﬂorﬂf«ddvtmsmm(agehymhmmmm)ﬁmn conponent  “TH

28 can the point of initial contact to other parts of the acquisition components 28 and 34 for
eventual absorption into the storage component 36. Acquisition components 28 and
| 34, and preferably the lower acqulsmon component 34, will typically recover
25  substantially to their original size, cahper and shape after compression, and will be
flexible, and will not lose their ﬂexxblhty, or otherwise become stiff or hard, when
saturated with fluid.

A particularly important attribute of the lower acquisition 'cbmponent 34 is
thereby that it does not collapse when desorbed by the storage component 36 due to
30 capillary or osmotic pressures. These capillary pressures should be insufficient to
hold the acquisition component 34 in a collapsed “state when mechanically
compressed in a wet state. When dewatered, either by desorption or compression, air
will fill the voids ofthe lower acquisition component 34 which restores the capacity
of the lower acqmsmon component 34 allowing it to qmckly acquire additional body

35  exudates, as well as providing a drier feel to the lower acquisition component 34.




range fsor bet ween about 15%to about 100% of the surface area of the |ower
acqui si tion conponent 34. Akt-heugh the | ower acegti sition conponent 34 can

have ‘a | engt h which corresponds to the I ength of the upper

acqui sition conponent 28, it will 35 preferably be sonewhat |onger than
the length of t ge conponent 36. WO 96/ 214
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In contrast to the simlar w dth dinensions _of the conponents at the front
and back portions of the absorbent a%icle 26, as |IIustrat ed in
Figs. 3-5, Fig. 4 illugtrates a referred enbodr re.the.w dth
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al so preferably t xempﬁw&ntwnmiatm‘dﬂj desdrbed by the storae carnpehéner%mohgrﬁgmﬁ)

from ‘the po&gﬁ‘_pﬁgn b%@lmﬁgﬁﬁgﬁch%%uﬁeg%d%s ht he acqui sition

conponents 28 and even SOrptLon. in e storage .
conponent 36. Acqui si t Yertical gwicking {i-¢. mickingjin a direction °PP°Slte from gravitational

20 forces) of fluid is an especially important performance attribute for the acquisition
components 28 and 34. In the present invention, body exudates that are absorbed
must be moved within the absorbent structure 26 from a relatively lower to a
relatively higher position within the absorbent structure 26. It is presently preferred
of the material of the lower acquisition component 34 vertically wick synthetic fluid
25 (65 =5 dynes/cm) about 5 cm in no more than about 90 seconds.

An important mechanical feature of the acquisition corﬁp_onent 34 used in this
invention is the strength of the material as determined by its resistance to
compression deflection (RTCD). The lower acquisition component 34 must be
suitably resistant to deformation or comipression by forces encountered in use, or

30 when engaged in the absorption and retention of fluids or other exudates. This is
particularly important as fluids are partitioned, either due to a desorption pressure -
gradlent or compression from the lower absorbent component 34 and into storage
component 36. If the capillary desorpnon pressure of the lower acquisition
component 34 is greater than its RTCD and/or its re-expansion strength (i.e.,

35 expansion pressure at a pamcular compress:on), it will tend to collapse upon
desorption, and thus, feave the foam in a saturated, densified state, which can feel' wet



34, and preferably the |ower acquisition conponent 34, wll typically . |,
recover 25 substantially to their_original size, caliper, and shape’ after

conpression, and will be flexible, and will not [ose their
flexibility, or otherw se beconme stiff or hard, when saturated with
fluid,. A particularly inportant attribute of the | ower-

acqui smosseigenponent 34 is thereby that it doesanmsssuusdhpse when
desorbed by the storage conponent 36 due to 30 capillary or osnotic
pressures. These capillary pressurgg. should be.insufficient to hol d

t he acquisition conmponent 34 in a coll apsed state when nechanically
conpr ess g4 theltodch/irid 1&&@&%&&1% £ IRE Weet lewmaralsbymsamnmm or

fill th d th | t
o onenerigR,pcifional 0 gustie 1 8 Freteply Prebirred Gty Nyl [ 7
conponentsdl a$ [lowgrnacquisition cpmporent %Pc@u-hlb'é adesisgtansp Ao poyopres®N  exudat es,
as wel | usfdkien kuth'ikht a cdififing pré@lreldT abbift 0L 78R (2NPd) Plodieds aGaEIMONENt 34.

\é\gr?G Séfégg'gg-fbout 5% to about 85% compression, and preferably from about 5% to abcllg

The capi ISP%rcompeessiomtaf the loweracquisitioncomponent34t rel ati ve to the absor ption
pressure of ot éloWe?Haﬁisﬁnoﬂfco&:B&:eﬂP@fstlS@Eu&ng it%ﬂlo%ﬂan&?é&ﬁtifﬂ' |y those
i nt ended %ﬂ E sé%&agm hsuch .as tora e cornigg%%nt If the
a1+ 1ing a0 poor Acsthecis echangth i Hpes 1 fF BREsTy es 100

t enaci ousandistribute and Ipartition ifloids caminvelve lmebl)amnb.l pumping. hFhus, & canbenponent s,

suchygs d?laé&hﬁ I t he
acqwgl tlig %?gﬁ??%"gﬁé‘“%ﬁhrenm r?nglgaﬂe(kju\(/iﬁet% eéal{ Bfgg??‘gnd t hus, the

absor ben PP Ppegond wearer diing jyse tp rpRGle i M€ qui si ti on
conponeninto the storﬂg cdmpchmt;iﬁesﬂletlowmqmmm mnphnento‘smaﬁ/nhe geesentpt i on

pressure I*b,m llary ’ﬁ,g% %H%t ectively dry
out (i. §| e,s th| s fé rlaacqw '6'% onent %@ﬂ ﬁﬁ,ch restores

t he capaEP apss dyting:p '&%rrponent 34 and ~allows it to accept
furtib®er gushAhb elm#nncdmmmmdompanshmﬂdbahlmmdfmntwet

exudat es lfnﬁ@%sﬁdﬂm)?%cﬁmpf&ﬁw Iéwgce(f?w&rportant t hat
%’“ﬂ‘?@"a qﬂtﬁs

t he r ac sitlion conponen and

non- col | B3 & from such a
structur eo_mﬂp;sed umdeq ﬁ)reestmmuntemqlnmufa&ﬁre ttﬁﬂ;ponaionebtf usej withduy desorb in

order to h in of the
wear er Cgﬁ@o tivel ire:g‘qf}ée q‘ﬁc(le acqul si t L_.on g #’Q’o}' }315 %rgsegﬁyof t he
20 the lowe acquisition companent 34 exhi :t a recovery of at least about
60%, more preferably at least about 75%, and most preferably at least about 90%, of
the original dimensions within two (2) minutes of being released from compression.
" Another important property of lower acquisition component 34 of the present
invention is its free absorbent capacity, which is the total amount of test fluid
25  (synthetic unne) which it will absorb into its structure per unit mass of solxd material.
" In absorbent articles 20, such as diapers, the lower acquisition component 34 of the
present invention will at least meet a mthlmum free absorbent capacity, and to be
especially useful in present invention, it should have a free capaclty of from about 12
to about 125 g/g, preferably from about 20 to about 90 g/g, and most preferably from
30  about 25 to about 75 g/g, of synthetic urine per gram of dry material.
It should be noted that the absorbent article 20 can be assembled with the
same material for the upper and lower absorption components 28 and 34, or these
components can comprise different materials so long as the specific combinations
serve the purposes described above. Particular examples of various combinations are
35  discussed later. -
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presentrl nvention are readily desorbed by the storage component 36 having

hi gher absorption presstres that store such exudates, as discussed
| at.er. Vertlcal wi cking (i.e., wcking in a direction opposite
fromgravitational forces) of fluid is an especially inportant

per formance att‘{, Pa%lg”for the acquisition conmponent s 28@%
the present inven body exudates that are absorbed € noved
wi thin the absorbent structure 26 froma relatively lower to a

relatively higher position within the absotlent structure 26. It is.
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conpression fr ommdsmdmuﬁmmhsw Mﬁnceomﬂeﬂm%um polirferii foamgnaterial is

t 36. If t
28%823& 39 i el i) comimbaly il Bk Db “ﬁé"@‘et'x%ﬁs#‘éﬁﬁét?%’%ﬁk
(i.e., 35  @Rparfcasers897cfled  August 30,3995 &ult%ﬁ nameof cEhames ﬂesMF'M’ fthend
to Col | apse upon disclosuredsfswhibh iisoRerebyNincdrpodated! lereid by hefefeaaén iPOlythefia tfodn ed,

densified state, whheh GRBbefmChnitiEd of the present invenfibh %?é fiosd %vluch aye relatively
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to the touch, andHessgeliedowhishnegans the individual pells\af the-foam are ferithe "&QSSB“F Affede

the rate of nipleiely Isblated Frbm edch ottler by Wl@&m&ﬁlﬁfﬁé%&!ﬁ%ﬂﬂ The

referred e dlrre uI e it

Component 341 5 Tk n G il wﬁﬁﬁ?@ﬂ o e e uler opiilngs.or
that a confining bﬂm nﬁmmMommMﬂM)mfsu&emsmosumm 5
of from about S%Mmﬁﬂﬁmm on, and preferabl y from about 5% to

0
U o S0 O 55 S P o O s R BR5SI” Be .c
stif, reticulated character with the mdmdual cells being. eﬁned by a plurality of mutually

20 connected, three dimensionally branched webs. The strands of polymeric material _
making up these branched webs can be referred to as "struts." For purposes of the
ptesent invention, a foam material is "open-celled" if at least about 80% of the cells in
the foam structure that are at least | micron in size are in fluid communication with at
least one adjacent cell.

25 In addition to being open-celled, these polymeric foams are sufficiently
hydrophilic to permit the foam to absorb aqueous fluids or other exudates. The
internal surfaces of the foamn structures are rendered hydrophilic by residual
hydrophilizing surfactants left in the foam structure after polymerization, or by
selected post-polymerization foam treatment procedures, both described in previously

30 mentioned commonly assigned, copending U.S. Patent Applications Serial No.
08/370,695, filed January 10, 1995 in the names of Keith J. Stone, et al., and Serial
No. 08/520793, Case 5807, filed August 30, 1995 in the name of Thomas A.
DesMarais.

The RTCD exhibited by the foams of the present invention is a function of the

35 polymer modulus, as well as the density and structure of the foam network. The
polymer modulus is, in turn, determined by: a) the polymer composition; by the

34




| eading to poor aesthetics. Also, a mechanismis used in the presenty,
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i nvention which can distribute and partition fluids can |nvolve
mechani cal punping. Thus, it can be 10 advant ageous for the Tower
acqui sition conponent 34 to be squeezed by normal : pressures

experienced by the wearer during use to pronote additional partitioning

i nt o t hWo962t489e conponent 36. The | ower acqui sition ceurmsesdossyd of the

pr esent i nvention shoul d bal ance capillary desorption pressure and
strength to avoid such undesijg@bl e col l apse during partitioning. 15
Al so, the | ower acquisition conponent 34 should be able to recover from wet
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preferably fro of synt hetjc urine per gram

about / ,
of dry materi zﬁ‘n} ure that can be "'“H)“% m!vmqm oameisghesenllbent article
20 ca’ bestlaetssmbllbdmmpdlh, aildaespecnally s:aﬂmﬂﬁata&r iformellOby pbmesagg aand | over

absor pt I % SpeC| | Celgon% W%g%§“%%gsecorrprl se

i ons serve the

t
di fferent teri s% I as e
pur poses FI‘BEM 8°%§’F‘H" gphegical inshape, and gre copassted dorgachat i ons are
35 di s mtises byl operiings, which are referred 16Qis3oles béfeen the cells. Both the size or

:DCT{D U|59 %‘Qﬂﬁl&é{)"{ﬁ% such spherical cells and the diameter of the passages (hole) betweer the
© 30 Mealls are commonly used for characterizing foams in general. Since the cells, and
holes between the cells, m a given sample of polymeric foam will not necessarily be of
approximately the same size; average cell and hole s:zes, ie, average cell and hole
diameters, will often be speclﬁed

Cell and hole sizes are foam parameters that can impact a number of
25  important mechanical and performance features of the absorbent foams used with the
present invention. Since the cell structure contributes to capillary suction spemﬁc
surface area that, together with foam hydropluhclty determines the capillarity of the
foam, cell and hole s:zgs are foam structure parameters that can directly affect the
fluid wicking properties of absorbent foams, as well as the capillary pressure that is

30 developed within the foam structure.

The foams useful in the absorbent components 28 and 34 of the present
invention will preferably have a number average cell size of from about 20 to about
200 pm, and typically from about 30 to about 130 um, and a number average pore
size of from about 5 to about 30 um, and typically from about 8 to about 25 pm.

35

Capillary Suction Specific Area



One type of material suitable as absorbent conponents 28 and 34, as well as
128, 130. 132, 228, and 234, is—a—polyneric foam material capabl e of
acqui'ring and di stributing body exudates, such as fluids, which
conprises a hydrophilic, flexible, 5 noni oni ¢ pol yneric foam structure
of interconnect d spaces, as disclosed in comonl
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pol ymeric materi al maki ng up these branched webs can be referred to
as "struts." For purposes of the A L e@lhﬂ@ a foam materi al
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structure that are at JResiic surfase apea,per foam yolume gan be nsefil foresmpitisally definipg
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i nternal sur f acesiswed : Febryasy if, s1993 ¢t D, a te al.o thec disglogire r ofy whichc isp hereby

relsi dual . hmlmp&utddmlguefmwmrd bdific dred pet fbﬂﬁ%ﬁh&?&dﬁhﬁseﬂiﬁ er
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copendi ng U.S. Pavolume’fefars tonthegapillanyr sugtiomppecific surfacy oaml strugture

January 10, 1RP5 ﬂurﬁestnﬁﬁ‘oﬂﬁﬂ&%: in the expgan dedsiit@nn,haebeeﬁlfound&ﬁdcﬁeﬁhﬁimmum

No. 08/520793, Cas 7o f d A h T
Doshar ol SpRaine Wefact rsh e SOHY B?‘P'S'a AP rirPatd i 8 ey HARE Foun
invention is a fustoictusetoremaincinas expsnded state wmneagbe:h@rmmmchlymml ty
and structure of é&ipgndedatite\HerBeilig chhpressed whil O il W stdt® APblericfoaind hivig).,

determ ned by: a) ol) c Qorh%taﬁgrreucgrrTi%OSI ; olume vames opguout or less 0.06 mzloc preferably
25 from about 0.01 to about 0.04 m2lcc most preferably from about 0. 01 to about 0.03
mZ/cc are useful in the absorbent components 28 and 34 in the present invention.

Foam Density

“Foam density" (i.e., in grams of foam per cubic centimeter of foam volume in
30  air) is specified herein on a dry basis and the amount of absorbed aqueous fluid left in
the foam, (e.g., after HIPE polymerization, washing and/or hydrophilization), is
disregarded in calculating and expressing foam density. Foam density does include,
however, in fact other residual materials such as emulsifiers present in the
polymerized foam and, such residual materials can contribute significant mass to the

35 foam material.
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condi tions under which the foamwas polynerized (e.g., the conpl et eness of
pol ymeri zati on obtained. specifically with respect to crosslinking); and c)

t he extent to which the polyner is plasticized by residual
mat er i Wo9se1@e, enul sifiers, left in the f 0amMPETIUSOSIOBRY af t er
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flui wﬂhﬂﬁd#)ropert i es of absorbent foans, :as -well as the capillary
re

pre s 30 devel oped within the foam structure
foams useful in the absorbent conponents 28 and 34 of the present SR
i nvention will preferably have ai,nw_m& average cell size of from about 20

to about - Besides a polymeric foam, atiother preferred type of material for use in or as
the upper acquisition component 28 is an absorbent non-woven fibrous structure
25  which provide the required fluid handling characteristics. In particular, non-woven
structures fashioned from hydrophilic or hydrophilized fibers such as fibrous webs
formed from oellulosic (e.g., wood pulp) fibers can be usefully employed as or in the
upper acquisition component 28.  Such webs for example are typlcally airlaid
stmcmres having a dry density of from about 0 04 to about 03 g/cm and a basis

30 weight offrom about 0.015 to about 0.35 glcm
Other types of non-woven structures suitable for use as the upper acquisition
‘component 28 comprise structures such as surfactant-treated bonded carded webs,
webs of melt blown synthetic macroﬁbers or microfibers; pulp webs, staple fiber

conformed webs and the like.

35
iii. Chemi n I jber



200 pm »and typically fromabout 30 to about 130 pm and a nunber average

por-e size of fromabout 5 to about 30 pm and typically from about 8
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"specific surface area per efers
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- 2. FLUID STORAGE COMPONENT
20 In addition to the upper and lower acquisition- components 28 .and 34, the
absorbent structure 26 further comprises a storage component 36 which is maintained
in fluid communication with the acquisition components 28 and 34 so that body
exudates present in the acquisition components 28 and 34 can be distributed for
optimal absorption by the storage component 36. The principal function of the
25  storage component 36 is to absorb, redistribute and store discharged body exudates
from the acquisition components 28 and 34, and to retain such exudates under the
pressures and stresses encountered as a result of the wearer's movement. Some of
the fluid handling and absorbency charactensncs which have been identified as being
important to the realization of suitable fluid storage component 36 are, the ability of
30 the storage component 36 to drgin exudates from the other components of the
absorbent article 20 and vertical wicking ability. |
Ideally, the storage component 36 will quickly puli or drain exudates from
other components in the absorbent article 20 (e 8., the topsheet 22 or the components
28, 34 or 36) which is lmown in the mdustry as partitioning ("dewatenng") The
35 material of the storage component 36 should exhibit especially desirable fluid
partitioning characteristics ré.la_itive to the upper and lower acquisition components 28



25 fromabout 0.01 to ab'out 0.04 nerr]/cc, nost preferably from about |

0.01 to about 0.03 m2/cc are useful in the absorbent conponents’28
and 34 Tn the present invention. -
Foam Density "Foam density” (i.e., in grans of foam per cubic
centineter of foamvolunme in 30 air) is specified herein on a dry basis
and t hwomssrzssp of absorbed aqueous fluid left in PCTIUS6M033N, (e.g.,

after HI PE pol yneri zation, washing and/or hydrophilization), is

di sregarded in cal culating and expg§33|ng foam density. Foam density does
I ncl ude, however, in fact ot residual materials such as

enul si fi qad 380 eﬁePambﬁmt e extent toPWhi¥hRhd #Ofhg dgmdu wphuﬁml dual

ot o 2] Splbles” BB 108 o sdiliiis® BompBient 39 pilFidts n oleBi"sBRAT ' 2!

PCT/ US96/abspgisent structure 20. S17-

The density Oerthﬁeﬁﬂﬁ'ﬂhhﬁdlﬂgﬁﬁﬁbdté%ﬁﬂMEh@ slaeﬁpédeﬁt%taesae area, can

i nfl uenc er. o nce an lca ar acter cs of
absor ent%c’ %aﬁfs’nﬁw to relagwiy @%Mae% W‘f{g te 4‘%‘%“& aqueous
fluids asuudates theonpgh dheir fmm stmcmreSdeVmahmkmdmcﬂ@ﬂuwms ina 5

Pol ymer i girb@tidiTophsdite Gofh gritvilatibnal fité) raodew&we%uﬁ:ses pecibllyl désirablesi t i on

corrponents 28 and as ns y val ues in e ra e of from
about gﬁ%ﬂng‘ﬁuﬂ i) g‘)“fi’ wymme 011 to
about 0. mlglsclcreuan'ﬂhzs is espemﬂsnnqamﬂeareahsgrbemmdbmha\&xgmbm about

0. 0328 OYhduisition component 34 Ilhé‘e hikeivel ?ﬂﬁ&atésaﬂlﬁft &fen l?é’ﬁ'fc@ed)i'rohhﬁ -pol ymeric

f teri al h t
more. o1 i FRRBCIRYer gosHon i dte plfuion SoriPei ¥ 0 o Feimivel HERENCos of ( ho

mat er i al positiorf within thersposagevompaentidél 34 bet ween the crotch portions
28b and 34b angstpagsitilé meleepémrb%nﬁﬁﬁnemf%%m&& Ahigk wiPgdvidp U- S Patent

No. 5,397, 316, i,ssued.Varc 995 to Van,et. al ... e di scl osure of
whi ch’ i s Materials H@feﬁ%" @6?"5’8? ‘i‘ﬁ"'&é‘? FF?'E?WeP@PEWE% 0% $tPR8Rg of the
pol yhsru cormfipenenin36. e r'Thel speeifiq, Ssomephatf intarrebitedomechanical jpropartissowhich Si nce a
pol ymer i ﬁa\fe%ai\ iestiilell 34 c&ﬁm@ﬁ; t6\fheir suifBility ﬂ?usemabs&l?éﬂkﬂ%cléb@ slitting of

t he mate;.la %sesm to en and forma
nconfinence management are resls ce t0 compression ectxon,

recovery from compress:on deflection (e.g., resilience), foam integrity, and soﬁness
to the touch.

20 ~ The storage component 36 of the diaper, lllustrated in Fig. 2, has a front
region 36a worn around a wearer's ﬁ'ont, a back region 36c worn around a wearer's
back side, and a crotch regnon 36b lying between the front and back regions 36a and
36b respectively, that is intended to be worn in the area of a wearer's crotch.

The storage ‘component 36 can be conﬁgured to have a smaller surface area

25  than both the upper and lower acquisition component 28 and 34 and still effectively
and efficiently absorb, redistribute and store fluids from both the upper and lower
acquisition components 28 and 34. The surface area of the storage component 36
will generally range from about 30% to about 100% of the surface area of the lower
aoqulsmon component 34 and will range from about 30% to about 100% of the

30 surface area of the upper acquisition component 28.

The storage component 36 will have a length smaller than the lengtli of both
the upper and lower acquisition components 28 and 34. As stated previously, the
width of the storage component 36 is the same as the width of both the upper and

" lower acquisition components 28 and 34 at the front and back portions 34a and 34c

35  respectively, however, it is important to note that the width of the storage component

36 can be narrower than the width of both the upper and Iower acquisition




as |t expands. This physical alteration also increases the rate of

absorpt ion fromthe topsheet 22 due to the-increased surface area of
the material, and even nore desirabl e, the expanded material is nore
flexible and pliable, even when saturated 2 0 wth fluids.

ii. Airfelt WO 96121409 Besi des a pol ymeric foam another prefﬁr[&ggwgp
of material for use in or as t he upper acquisition conponen 'S an
absorbent non-woven fibrous structure 25 which provide the required fluid
handl i ng characteristics. In particular, no ven structures

fashi oned from hydrophlllc or hi l i d fipe such as fibro

formed from cel | ulg@pensnts 28 \% %'Etﬂr?ffﬁ éﬁg ﬁ%“B@Sﬁge?‘mept %ﬁ as
or in the Uy desired) dlaye consistent with comfor@ble fisand theesizing limitationsdisaussede
typically airlaidgpove A preferred embodlment prov:desasto e component 36 having awndth of

3 structures_hayj dry dens out, 4 t about

g/cm and a basi s 2R¢H ﬂé}\eﬁﬁgﬁtmﬁf T‘E%‘FFP%B W&'ﬁg‘& Cf?

Q her types of 5nod6venmprises alﬂmnbieeslwdmphﬂ!bllmlmcwsmcmse toﬁenmpmected open
acqui sition ﬁ%.g@ e g“,uct ur es such as
surfactant-treateé § cm webs, ' of r:rg&blo ﬁl\énthtic
macrof i bers or nicrofi BB ind cmentgpgﬁl}eeabpp 0

and the |ike. 35 22, backsheet 24, the upper and lower acqulsmdimmpméﬂty 2%tand f3dnam the

Cel | ul ose Fi ber 1
PCT/ US96/ 00387 fluid storage corWBn%ﬁ’ 3% ﬁpoglts various layer(s) are assembled %ﬂg techniques

Anot her type &8 plké?‘éﬁ‘F'éﬂeﬁﬁterl al for use in or as the upper acquisition
conponent 28 is one which is fornmed fromtreated cellul ose fibers that

i npart certain dry density charagt ¢ihshdricFda t Ne Structures, and
that is enployed in aWEroprlate basi s - Non- wovenflbrous
absorbent structures 'Eﬁ&b‘ér‘“a%‘q&? 4he storagescompanento 3@ daclade @i ¢ n

'the foregoing den blgmeﬁﬂdtmaﬁba antt i ppéferablypas Agdrophilid, iflegible) polymeric stpucnirerofbl y
constructed e&genm&&&mp&ymw iR caPbd ¥ fSint hafeREd skl dsthO e
disclosed in U.S. Patents 5,147,345, to Young, et al.; 5,260,345, to DesMarais, et al.;

" U.S. Patent No. 5,387,207, issued Februaty 7, 1995 to Dyer, et al; and commonly
assigned, U.S. Patent Apphcatlon, Serial No. 08/370,922, filed January 10, 1995, in
the names of Thomas A. DesMarais, et al., the disclosures of which are incorporated

20  herein by reference. _ '

In a preferred embodiment, the storage component 36 comprises a plurality of
multiple layers of a foam matenal that provides both improved fluid-holding
characteristics and improved softness, and its overall thickness is dictated by the
desired absorbent capacity of the foam structure. For example, the storage

25 component 36 comprising a polyméric foam material operates and effectively stores
discharged body fluid in the form of an infant disposable diaper when it has an overall
thickness of from about .15" to about 1.50" (.38 to 3.81 cm), and more preferably
from about .25" to about .75" (.64 to 1.91 cm). It has been found that the fluid
storage structures can be configured with one layer or a plurality of individual layers,

30 such as two to five, of a polymenc foam material, and preferably three layers of a
polymeric foam material (see Flgs 3-5), with each layer preferably having at
thickness of about .145" (3.7 mm) and an overall thickness of about .44" (1.14 cm).

Polymeric foam matenals which are useful in the storage component 36 are
those which possess performance (e.g., fluid handlmg) properties which render such

35 foams especially suitable and useﬁ:l as absorbents for the exudates being absorbed.
These fluid handlmg charactenstlcs are, in turn, related to and determined by the



fibers, that are typically wood pulp fibers which have been stiffened with ;

an intrafiber chenical stiffening agent and ot herwi se processed so
they are forned into a tw sted, curled configuration, as discussed -
nore filly in U S Patent 5,217,445, to Young et 10 al ., the disclosure
of which is hereby incorporated herein by reference. For purposes of
this i rwomeemos the term"chemcally stiffened fibers" popusesnessy fibers
whi ch have been treated by chemicals to increase stiffness of such
fi bers under both dry and agugous conditions. Thus, materials
preferred as the upper acquisition conponent 28 ~can conprise a

' nonf \/\Dvglflstlxlfchlrﬂ%gm&hmw/ ﬁa&m-abegg.&%&emaﬁmtmdm s, Foarhd hm).f e y
refera roma 9 g P 30 WE L chem ca
gtlffenedxvf%as?"@a' ﬁ}r‘ﬁ@if" ‘}o@ %ﬂﬁ?%%%d&t%&%vﬁg%%t 50% or Y
nor e abspﬂbeﬁteﬂmtlgls fip dhe Gtrase componemsd% becawss they will prowidedheig agent for .

such fi befeguisite fluid handling characteristics, as discussed gbovéL Ul D STORAGE COVPONENT 20 _
In addition to the upper and |ower. acqui si tion-conponents 28 and 34, the e

absorbent structure 26 further conprises a stor age conponent 36 which is ..
mai nt ai ned in fluid conmiinSuperabsorhenth t he acqui sition conponents 28

and 34 50 that @it suitable dBalétfl a8 meieﬁttmnstsﬁage il 38NscpPONENt 5 28

and 34 can e dlst ut e opt.i bsor on b st orage
conponent® “al'ﬂ’é ?R?F%é?’gmm ‘8?“ ’Esn%p ymeri F%IF%X‘E’B&E@%M 36 is to
absorb, rlnbwat asi zbhydrogel-domung matérisl} lmogmllated)al;to axfiltonssweb or tissuer om t he

va“ifdt'sb'Eh raisauo&s%mﬂs%eéﬁa%ms% @dﬁ%ﬁfm&ﬁ&ﬁ& ebynder the
pressur es, an r ssesg encountered as a resu wear er' s ‘nmovenent .
Sone of ‘"°°"P°"f’ ng and absor bency characteristics which have

been identifi etheastorags cumponent 36i cyp@omprite 4 supierabsorbent inzatériabsuchfassui t abl e

fluid st &Hﬁnﬁmﬁéﬁ AT : ﬁﬁlﬁf teriaf conmponent
36 to drgllg‘ﬁ tq‘%eg fromthe ot erpgﬂgbn%%%gaggoﬁ% F 3 2 gfdorbent
article 24P brops Wf"ﬁek‘ﬁhﬂ‘itﬂsl i!"’?&ea ers and sugerghsorbent e st or age
conpasentmadified Fbers)uiThel supgrabdortent ahatenal caru etise any rfonm wluch cant beer

COMpPONentifedrarhidd @%%Mg%blﬁbéh?@ @lest é}dgﬂﬁ: 3622y the

corrponents novvn 1 | St ry as
partiti orﬁuma'zwmwmﬂ upon. mcssnthm es, abso&r esra tbé’brrponent 36
shoul d exharbiet, ecdstes alischargessiintabthe idquisition oompqnerrts i28 and 34 are

%aggftz‘z%@:&ﬁ&&dr?d Fhd \horkgt tHRipdRRE 362 0kh b8 Equited Hnd ﬁél&’rbycﬁl@me”t s 28
PCT/ 3896/ perabsorbent material, thereby providing the article 20 with enhanced absorbent
capacity and/or mproved fluid retention performance. _

The superabsorbent matenal of the present invention utilized i 1n the form of
discrete particles of absorbent gellmg matenal which will be dnstnbuted within a web
of fibrous material, such as tissues synthetlc fibers, natural ﬁbers. or a combination of

25  both, as carrier means A suitable fibrous carrier means are cellulose fibers, in the
form of fluff, such as is convent:onally utilized in an absorbent structure 26 of the
present invention. Modified cellulose ﬁbers such as the stiffened cellulose fibers
described above, can also be used. Synthetic fibers can also be used and include
those made of cellulose acetate polyvinyl ﬂuonde, polyvmylrdene chloride, acrylics

30 (eg, orlon), polyvinyl aceta_te ‘non-soluble polyvinyl alcohol, polyethylene
polypropylene, polyamides (e.g. nylon), polyesters, bicomponent  fibers,
tricomponent fibers, mixtures thereof and the like. The fiber surfaces are hydrophilic
or are treated to be hydroplullc

Within the storage component 36 of the present invention, the superabsorbent

35  material can be uniformly distributed, or alternatively, there may be regions which

" have higher concentrations of superabsorbent material.

|
|




- 19- A 1 and 34. In particular, the extent to which the storage
conponent 36 partitions - ———— -—exudates fromthe-+ewer acquisition
conponent 34 provides an overall softer absorbent structure 20.
Yet another quid handling attribute useful in the storage conponent 36

rel ates ility to relatively quickly nove or tra ﬁ"s%smss‘l
accept abl e am)unts o*ﬁgody exudat es through their foam gﬁuc ures
Vertical wicking (i.e., fluid wicking in a di rection opposite from
gravitational force) is one neasure of the 7e25peC| ally desirable
performance attribute of fluid transport for the stor npenent

absor bent mater*O |°§¢9{@1ﬂgfn nﬁ' '?'g f‘i‘w&s SISSPT y%@?‘fféﬁﬁn &ﬁp% can be
absorbent arti cl ecadigheediingheafdliowing rica-limiting mander. oks menticoed: earlier) the npper
absorbed exudat esadipiltion coMpotiats B8/ &M, for @xariple, comprisé:€h Foiynfthiy fof fiaterial,

05|t|on|ntheaa sitio t ,34. 1 relativel
BOSI tion within. t#E%tYrd @eﬂﬁﬁﬁgéﬂgﬁtﬁs‘ﬁ"“‘ Ose fiber niaterial' ¥ R‘l"?g@%oé'éﬁ fHowes o
sel ect certai r6 cocdmponentods aod lpueraaupmtnonvﬁumﬂonmt!% parpeoniprise a hydrophilic
material s _that exmmé hﬁhkev m&akjpagﬁgﬁe gdaﬁﬁmiteﬁan

storage 15 conponent I'nt e

eff
anl
properties which %ﬁf‘?‘? P%‘g E’GH"HP%?J‘PT' f'"@)‘“l"lf'‘f"n't"ce%q d the
suitability for usterage cmhipondmr% aompﬁdees polymeric foarh omaterialp or i theinthe lower

managenent are € 3dqu !,H;ﬁ I
recovery from conprefggflag%oﬁg?'feg '% ies H‘%ﬁ"c dtﬁ%(gtgl'r#glhtr?x r'fetn§/36 and
sof t ness 0 { ocqmppaise g pelym eg@ge “3"'“ al inpprpoat ‘ﬁ@é’@’éﬂﬂ €of the
di aper, illustrated i nHiwing sRowmandadeﬁmbaﬂ the prefenr@mbodiﬁmﬂmfnthrmomita

Bnd a crotch 1 bg) BRCREy @y.%&"%& S e il Sl s G iGRRAEE

36b respectivel y, MAagEmeRe °Fﬁ"@ greinag be, ageomplished by sppeepriste modifications, by

crotch. one of T brlirfahy skill dn Gmmmhouﬁﬂemd)ﬁomomﬁlwedf the present a
component 28 S gchuien. SerehfbuciHleo ipblitRSiio e 6445 f“.“?é'?e £ bid (e i
redistribute and E‘! BPR?"QW (& dhoseskilled dn ﬁhﬁﬂé Jios seample. matenals having the

acqui sition conpomé-ans&&smmen&iucmmbs:mw&rﬂie ﬁ;iper addowegreacguisiioment

36 will gen t e
-area of the | owe @Jn?ﬂolx'n)éntﬁﬁﬁ}pﬁe‘;{o%% E’pn @"@ﬁﬁgﬁgﬁ &88 npgléa‘fé} om{ggéc;)ut
30% to about 100@9’61"‘%@ 331°le%tmrft -mwam SMrb‘ﬂ%B ging panitary
conmponent 28.20 napkins, or otfehcartidiey €@e absuib,oredistribife wad IrethinvBuid, kewngivhen

‘smal l er than the f t.
_conponents 28 ané@&g&gﬁg cogﬁéémpreﬁ%sus&&p%%gé&\ée‘gtlﬁgw ﬁ%rage
“conponent 36 is theuldhecconsidened inypegmp, obth etf@'&'W&élﬂHﬁ!ﬁp{ﬂd i§ pgderstood npyigbe
-acquisition C0nponmasnastan,mdnﬁﬂraindtdpemhb@mowﬁdbnﬁﬁbamntltmamﬁ&aoﬁiaﬁu 34c
35 respectlvely %‘Q@V it is inportant to note that the width ofthe

st orage corrponent 36 can be narrower than the width of both the upper
and | ower ac@® sition
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- conpo the crotch area 36b. The storage conponent 36 can”

any desired shape consistent with confortable fit and the
5|2|ng limtations discussed above. A preferred enbodi nent provides
a st or Meesesm9onent 36 having a wi dth of about ECTRUS9$/@N385 cm) at the
crotch portion 36b, especially when storage conmponent 5 36 conprises a
flexible, hydrophilic polymeric stragture of interconnected open

spaces, described in greater detail bel ow The i ndi vi dual
corrponentggﬁ_u_cpﬁor bent article 20, nanely the topsheet

backsheet | ower ac U|S|t|on onen 34 and t he
s st&rage%ﬁsaﬁ%nﬁ sGhats” 5" 18 e of BPRL e o) o0 51

t echni ques 10 weatenotaid absonbers mwmpnsms i

Egln%gﬁrelnf ggal ncl uae lgwer aoquﬁiﬁdiﬁerl C. Llcttﬁt?eg argd preefgrer&gl t heaSt orage
Py oph | i o, 11'oxi AieReigns, i Rme cipiip bousnt WMLl SRS e open
spaces. The struct from wahcompressions preficrably, f, atsleast aboutt 6% t ofpthe

di sclosed in U.S. Bﬂi&@ﬁﬁn 9 ani'an. % verticali? OwidftS, to
DesMarai s, et al. Wfatent No. 5, 387, 207 |ssued9February 7, 1995

to Dyer, et al.; ah‘Efl ¥ assi gned,. U.S. Patent Appl i cati on,
Serial No. 08bB70, 82iorage [comipdnent dntgrpbted b&9/Sen isaid lower acquisitienes of Thomas

A. DesMarais, at a&mp&nﬁﬂﬂhiﬁéﬂ&féﬁs of which are incorporated 20 herein
by reference. ccm‘%oef'erred epbodi-ment ,. t he storage conponent

36 conprises spid, lgwer |"F§“'§}f‘°“ newt gnd; said stomge cpmpogegt JpilY o1 o1 ¢ hat
provi des bot hcmmramgdofpmwehmllﬂmtgpn chamctuixacant partition abe dwdyi npr oved

sof t ness, andeahicﬁxe? Sdid ehiesi red

absor bent capaclty of t k&*iiruct“fjcr(’e or exanp\qgew'ﬁ%o storage 25
conponent 36 conpri.sing a_ pol_y.rrerl c foamnmaterial operates and effectively
stores 2. ﬂ'hsalbsartgaﬂsttuott;ebfcmml,rwhdmnfsudmbm’rbmltisnudmatfmthesposable

di aper when | 1smon lﬁﬁ{'ﬁﬁp&éd i,?gm to about
1.50" (.38 to re pfm?er rom %%ut 5" to about
75" (. 64to ﬁﬁiﬁ enfoundthat the fluid. storage
structures can be configured with one Iayer or a plurality of indivi dual

layers, 3, The absorbent structure of claim 2, wherein said upper acquisition
component further compnses firt and second upper acquisition
components, said second upper acqulsmon component mtetposed between
said first upper acqmsmon oomponent and said fluid storage component,
said first upper acquisition component having an average hole size diameter
greater than the average hole size diameter of said second upper acquisition

component.

4, The absorbent structure of claim 1, wherein said lower acquisition
component has a resistance to compression deflection, preferably, such that
a confining pressure of about 5.1 kPa produces a strain of between about 5
to about 85% compression of said lower acquisition component.

5. The absorbent structure of claim 1, wherein said absorbent structure
including a crotch portion, said crotch portion of said lower acquisition
component having a width about 5% greater than said crotch portion of
said storage component.



30° sugh tas Hmmmll"mﬁumum polymeric foammaterial, and preferably

t hree | ayers rc foammaterial (see Figs. 3-5), with each
| ayef preferably havi nd * f t hi ckness of about .145" (3.7 mm) and an
overal | thickness of about " (1.14 cm. Pol ynmeri c foam

mat eri al s which ful in the storage conponent 36 are

whi ch possess per %ﬁn@gce (eg., fluid handling) properties whi gp%@?ﬂ
such 35 foans especially suitable and usekﬂ] as absorbents for the

exudat es bei ng absorbed. These fluid dl i ng characteristics are, in

turn, related to gnd dgfer d by t WD .96/ 214
PCT/ US96/ 00387 % % r"l}sm%ent gtmcture of claim 1, wherein w& l%?fr acquisition
structural and mechani cempanestr comprises tai bydrophili: flexibie istracturef of Antengomnected s .

Foans havi ng a ; hdes. set of structural and nmechanical properties
can, in fact, be used as absorbent materials in the storage
conponent 36 because they will provide the requi site fl.uid handling

characteristics, ds di Thesabsarberiostmeture of clalm 1, wherein said storage component

ii. Superabsorbent Eeﬁu Eﬁ{é*@f r@&nnE&&ij
t he storage conponent g(gn?nsesahyd%ﬁﬁi@ I,hation o supera sort()’g&'t

material, such as a poPS#Belymerie ial (also known as a
hydr ogel - f or mi ng rraterlal) |ncorporated into a fibrous web or tissue,

\jﬂfghausst Egré)tl)se gl SCl i ncor ora %H%E&EI n Igin?]ﬂ ﬁé?emtsgﬁ mplmﬁmpfuﬁ

r&f'erence.

storage conponent 36 cﬁﬁ%ﬁ%ﬁ’@@“‘d@@ﬂ@% Qﬁblénﬁqu@q Polymeric, stucture of

but not necessarily |i iéreshnteied openapsdes. particles of absorbent gelling

mat eri al and super absorbent fibrous material such as acrylate grafted
fibers and superabsorbent 15 modi fi ed fibers. The superabsorbent materi al
can be in any forfh whi She shsarbsat structure of glaimnl, whemin s3id gbsorhent structure farthes
sheet to formthe st orégmprises 20 tepsheed Gintefised betweed Uthe " wbsrer aadt theunitorapeal |
upon contact wth exud bsorb the exudates. In this manner ,
exudat es di scharged i nto acqui sition conmponents 28 and 34 are
transported to the storage conponent 36 can be acquired and hel.d by the 20

super absor bent nai@ri afhe sbscibemysunciard of dkbm! 1) Gviitidin sdié abdorbvni SnRRide Rthér
absor bent comprises a backing sheet interposed below said lower acquisition

component.



capacity and/or inproved fluid retention perfornance. The
superabsorbent material of the present invention utilized in the form of

di screte particles of absorbent gelling material which will be distributed
within a web of fibrous material, such as tissues synthetic fibers,
natural fiwesg2er a conbi nation of 25 both, as carri er PREERYAOMISyi t abl e
fibrous carrier nmeans are cellulose fibers, in the formof fluff,
such as is conventionally utilized in an absorbent structure 26 of the
present invention. Mdified cellulose fibers, such as the stiffened

cellul ose fibers descri bed above, can also be used. Synthetic fibers
can al so be used and i ncl ude thOjeéiade of cellul ose acetate,
pol yvi nyl fluoride, polyvinylidene chl l/ acrylics 30 (e.g., orlon),

pol yvi nyl acetate, non-sol ubl e polyvinyl alcohol, polyethylene,
pol ypropyl ene, polyam des (e.g., nylon), polyesters, biconponent fibers,
triconponent fibers, mxtures thereof and the like. The fiber surfaces are

hydr ophi lic or are treated to be hydrophilic. Wthin the
- storage conponent 36 of the present yen ion, the superabsorbent 35
- material can be uniformy distribute alternatively, there may be
regi ons which have hi gher concent atlons of superabsorbent material.
WD 96/ 21409
PCT/ US96/ 00387 34, 36 -22-

I n accordance wi th_ihe ahove di scussivon. ﬁlsoosable dlagers can be

configured in the {faoll o:an-linlt nginafner. s As [nentjongd earlier, the
upper acqui gi ti nﬂoh%n;s 28,cah or:e¥4 le, {ponprise: a

pol ymeri c foam matleri } jairfelt br chemiwcql @ylpti{fened cellul ose
fiber material. Furth g-srm'ﬁg er 5[~ dohpofiert Leé—hnd | over

acqui si tion conporlent 34 ST 'a"ln pﬂl-{-l-e : fyexible .

- structure of |ntere-nnect=olof paces su¢h gsi1g pol ynerjg foam naterial .
It is presently prefenNed Ha 'botjh the |owgr dchui §iti conmponent 34 and
t he storage conponeg 136|co rise a p(Iyne{Hc am material, or that
the | ower ach|S|t|on}Qp orjent 34 co } gTG'pgkﬁg?rrc foam and t he
st orage conponent 36 10 cqnpr a pol yma:[pd__gelﬂ—'n terial
incorporated into a f&&7 jneb ‘o] tissue. Havi ng shown and
described the preferred entydi nefffs of the uesenu invention, further
adaptions of the hingeffiC| ycy dbsorbent @tticlds}for incontinence
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nanagenenb idescri bed herein can be acconplished by appropriate

modificationms—by——one—of or di mary—skH—mtte—art—wttout - departing——

fromthe scope of the present 15 i nvention. Several such potential

nodi ficati ons have been nentioned, and others w | be apparent to
those skillg@deRidoe art. For exanple, other nmaterials havi 38
above-di scussed characteristics can be substituted for the upper anJ | ower
acqui sition conponents and the storage conmponent. In addition, the
absor bent product can take the shape of article other than di sposable
di apers, such as bandage dressing, sanit @420 napki ns, or other articles
that absorb, redistribute and retain fluid, even when subjected to

conpression forces. Accordingly, the scope of the present invention
shoul d be considered in terns of the following clains and i s understood not

to be limted in detail, structure and operati on shown and descri bed
inits specification and drawi ngs. 25 WO 96/ 21409

PCT/ US96/ 00387 23 What is
Claimed is: 1. absor bent structure for the nanagenent of body
exudates froma wearer, d absorbent structure conprising:

a) a |ower acq Tayi ng predeter qed dry
di mensi ons, said | pwer W{_ having a overy
fromwet conpressipn, € about qgg%of t he

predeterm ned dry di i OR i erti‘cally wick
body exudates, and i
said | ower acquisifion
said | ower acquisifi >
‘cooperating to prpvide a part™N f i TNQN t he body
‘exudat es from said| | ower acqui si t™hQn conPsgent to sai d SWgage>sQnponent .




2. " . The .absorbent structure of claim1, wherein said absorbent structure

funPH§P+L3———————c0ﬁpffses—an upper aceutrstttromrconponent -tnt-erposet-
bet.ween said wearer and sai d storage conponent. 3. The

absorbent structure of claim 2, wherein said upper acquision

conmponent f gy .hogorrprises first and second upper acqui g’&lg&gm”,
conponents, sard second upper acquisition conponent interpdse et ween

said first upper acquisition conmponent and said fluid storage conmponent,
said first upper acquisition conponent having an average hol e size dianeter
greater than the average hol e size dianeter of said second upper
acquisition conponent . 4, The absorbent structure of claim
1, wherein said |l ower acquisition 3/4conponent has a resistance to
conpression deflection, preferably, such that . a confining pressure
of about 5.1 kPa produces a strain of between about 5 to about 85
% conpression of said | ower acquisition conponent. 5. The absor bent
structure of claim 1, wherein said absorbent structure i ncl udi ng
a crotch portion, said crotch portion of said |ower acquisition

conponent having a wi dth about 5% greater than said crotch portion of

sai d storage conponent. WO 96/ 21409

PCT/ US96/ 00387 24 . The
absorbent structure of clfgim 1, wherein said |ower acquisition
ophilic flexible structure of intercofinected

conponent conprises a hyd
open spaces.

Q

s
- -
. -

— o s s

0y
‘\
\
4
- mw e

LR

-

e

26d 24b 240 36 34 24 50 24c
Fig.4
_’ \J

—— e —

—
o —-

ey

SANANN

o e e oy

NN

- e
<

o e o~
- W Ewm wmwm m. Y

NAN

-

——

T e . S - - — v — —— — —

AMOUNUANNARANN

I

et S - - ——
W T W AV W w.wm

AN

WA, WL VA TER W, W WA WA WL W WEA W WA . W
O o i e e 2 P

ol o
A — g — —
s wm e WY m e e e Wy

L A A i —a o

LY — o~
™MW MW WMII®w wmm -

Fig.3

o e om0y - " ———

SOAANANANANNNS

W v W EAWR WA AWM WM AR a e

249 36 34

et~ — ] — ——

T A SR A _G . WA A
NN S

et s T T T TTE
WL WA W EE WA T AW WM W
T gty
—— et - T

-

O, - - -

SOMUAMNANNARVANNY

Q

&
e B TS

— o o o> o
-

24¢c”/

e T S A Y
R T T T



7.} The,absorbent structure of claim 1, wherein said storage conponent

o]o) I bl e strUtTTn1rT#—TﬂTErtUnnecred*open*spaceg——“‘_
or, a polyneric gelling material . 8. The absorbent structure of claim

1, wherein said | ower acquisition and storage conponents conprise

a flexible, B!Qﬁﬂ@ﬁilic pol ymeric structure of | Npet/pssERassyed open
spaces. g e absorbent structure of claim1l, wherein said absorbent
structure further conprises a topsheet interposed between the

wearer and the storage conponent . 10. The absor bent

structure of claim1l1, wherein said absorbent structure further
conpri ses a backng sheet interposed below said |lower acquisition
conponent . '
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