ABSORBENT ARTICLE HAVING IMPROVED SOFTNESS HELD OF THE INVENTION The
present invention generally relates to an absorbent article, and more particularly to a disposable
absorbent article with absorbent particulate polymer material, such as a diaper. BACKGROUND OF
THE INVENTI@ 2009Diss386able absorbent articles include disposable diaREETBRPHIHBI feminine
hygiene products, and disposable incontinence undergarments. A disposable absorbent article can
receive and contain bodily waste while being worn by a wearer. Such articles can be made with
various materials in a number of configurations. Multiple attempts have been made to provide them
with an overall good fit and with a high absorbent capacity. Modern diapers make use of absorbent
materials, which allow for storage of large amounts of liquid in thinner absorbent articles.  U.S.
Patent Publication No. 2004/0162536 discloses an absorbent core for an absorbent article that
provides an improved immobilizABSORBFATSAREECH HEW NG THARRQH EAhEARREEaHicle is fully or partially
urine loaded. The absorbent core is useful for providing an absorbent article having increased wearing
comfort.  U.S. Patent Publication No. 2004/0167486 discloses an absorbent core for an absorbent
article that provides increased wearing comfort to the article and makes it thin and dry. ~ While the
aforementioned applications describe an al3BERROFAHEENII@N improved fit and a thinner

appearance, a need s %ﬁé@f%@%&@% tRIREQ Vifls IIBRIBKRC ARIKI GRS ML ResRbRORDENt
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cellulose free absorbent core located between the topsheet and the bacicsheet and including first and

second absorbent layers, the first absofyarkaystieseinga iisEsuRsikate and the second absorbent
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materials in a number of configurations. Multiple attempts have been made to provide them with

an overall good fit and with a high absorbent capacity. Modern diapers make use of absorbent
materials, which allow for storage of large amounts of liquid in thinner absorbent articles.

U.S. Patent Publication No. 2004/0162536 discloses an absorbent core for an absorbent
article that provides an improved immobilization of absorbent polymer material when the article
is fully or partially urine loaded. The absorbent core is useful for providing an absorbent article
having increased wearing comfort.

U.S. Patent Publication No. 2004/0167486 discloses an absorbent core for an absorbent
article that provides increased wearing comfort to the article and makes it thin and dry.

While the aforementioned applications describe an absorbent article having an improved
fit and a thinner appearance, a need still exists for a mechanism to provide improved softness to

thinner absorbent articles.

SUMMARY OF THE INVENTION

The present invention is directed to a disposable absorbent article comprising a chassis
including a topsheet and a backsheet and a substantially cellulose free absorbent core located
between the topsheet and the backsheet and including first and second absorbent layers, the first
absorbent layer including a first substrate and the second absorbent layer including a second
substrate, the first and second absorbent layers further including superabsorbent particulate
polymer material deposited on the first and second substrates and thermoplastic adhesive material
covering the absorbent particulate polymer material on the respective first and second substrates,

the first and second absorbent layers combined together such that at least a portion of the



thermoplastic adhesive material of the first absorbent layer contacts at least a portion of the
thermoplastic adhesive material of the second absorbent layer, the absorbent particulate polymer
material is disposed between the first and second substrates in an absorbent particulate polymer
material area, wodabeoeissorbent particulate polymer material is substantial{ BEBRM8BXSR? distributed
across the absorbent particulate polymer material area. In one embodiment, the backsheet comprises
a hydroenhanced nonwoven. In one embodiment, the nonwoven comprises a surface coating. In one
embodiment, the backsheet comprises a hydroenhanced nonwoven web having a fiber surface
modifying agent on the web. The nonwoven of the presgnt invention may have a basis weight of at
least about 22gsm. The article may have an in-bag compression of less than about 50%. BRIEF
DESCRIPTION OF THE DRAWINGS  Fig. 1 is a plan view of a diaper in accordance with an
embodiment of dikenpnsiseiat idivesitéomateridFigh hésfastrdserbenstier oaigcst thdeaibparogipmed ilerig. 1
taken along the,sectionaliNgnesROhbitial of i WecdS:BsbBMliRl SkesmSaslionat yiswcaharpabserbent
core layer in accordance with an embodiment of this inﬁnt'on. ,Fig. 4 is %ﬁpgrteilzratlc%rgtses giactic%nal
view of an absdP3EHELIETRSH iReavesar s JEE ARth & rath S SRS AR AT ST BiTS o T Y. 5is a
partial sectionaderabhsan, alnsbiberibsotenopapiising adymsimeforrbfishaubiigpdaly swasnePaBEorbent
core layers. &L%&ééa%&%@%é%@%@hwﬁ%ahﬁg SRKRERLEAKE SRAPISIBA: S£BBAIRAL OB the
first and second absorbent core layers. DETAILED DESCRIPTION OF THE INVENTION .
"Absorbent artia@kf%?@rﬁ%l’a’é‘?ﬁé’é' ﬂﬁ%&%ﬁf%ﬂd‘%@é&h&ﬂ%&@%ﬁ%&‘éé PARAROTE SpELiTiCally,
refers to devices sindicakeguiagceth againstwiiirn hdirtistedheibpdsent thdreahrpretbnabworonayrp
contain the varigus exudates discharaa ARG BRdy-ADFRIRERKBIF IS B BIc bRl usleriianais

training pants, adultincontinence undergarments, feminine.hlygiene roducts, breast pads, gare mats,
bibs, wound dr@¥fpbariscialt ahet 1festaheuin2ent o e ltHRa AT BR Y TG BF BEYY eXidates”

includes, but is mex hveitesdt, urine, blood, vaginal discharges, breast milk, sweat and fecal matter. 3

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a plan view of a diaper in accordance with an embodiment of the present
invention.

Fig. 2 is a cross sectional view of the diaper shown in Fig. 1 taken along the sectional line
2-2 of Fig. 1.

Fig. 3 is a partial cross sectional view of an absorbent core layer in accordance with an
embodiment of this invention.

Fig. 4 is a partial cross sectional view of an absorbent core layer in accordance with
another embodiment of this invention.

Fig. 5 is a partial sectional view of an absorbent core comprising a combination of the first
and second absorbent core layers.

Fig. 6 is a partial sectional view of an absorbent core comprising a combination of the first

and second absorbent core layers.

DETAILED DESCRIPTION OF THE INVENTION
"Absorbent article” refers to devices that absorb and contain body exudates, and, more
specifically, refers to devices that are placed against or in proximity to the body of the wearer to
absorb and contain the various exudates discharged from the body. Absorbent articles may
include diapers, training pants, adult incontinence undergarments, feminine hygiene products,
breast pads, care mats, bibs, wound dressing products, and the like. As used herein, the term
"body fluids" or "body exudates” includes, but is not limited to, urine, blood, vaginal discharges,

breast milk, sweat and fecal matter.



"Absorbent core” means a structure typically disposed between a topsheet and backsheet of an
absorbent article for absorbing and containing liquid received by the absorbent article and may
comprise one or more substrates, absorbent polymer material disposed on the one or more
substrates, any@ 2WewIBlastic adhesive material/composition on the absdibEMIEsEHE e polymer
material and at least a portion of the one or more substrates for immobilizing the absorbent particulate
polymer material on the one or more substrates. In a multilayer absorbent core, the absorbent core
may also include a cover layer. The one or more substrates and the cover layer may comprise a
nonwoven. Further, the absorbent core is substantially gellulose free. The absorbent core does not
include an acquisition system, a topsheet, or a backsheet of the absorbent article. In a certain
embodiment, the absorbent core would consist essentially of the one or more substrates, the

absorbent polymer métdsaibehiccoieT mesnins strustiiie Sivisala thivpaiied heprrsitidriortherbprtbbasiiybase cover
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"superabsorbent material” are used here{')n intteerc anqeabléi ?rrfeq Irggt%git? é]%rogsséir(l)%e[g p(g)nlgr(;}elg e
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polymer materiafis,used Beieindoafefesta aabsubanrt ARl wPaiRealesiakwdigh imindeartiaylate form
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i e_substrates. ayer absorbent
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outside of this greg heweapiiefhshayhsirate-Gd.and Se6006 selsy aisshatatyréeitilisdised aeein to
refer to comminuted wood pulp, which is a form of cellulosic fiber. '
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matter, such as that in a claim, to the specified materials or steps and those that do not materially
affect the basic RHAPALYB1CI0¥FAAHstics of the subject matter.  "Disposable” is used in its ordinary

sense to mean an articAbsthhtris milypesecheridiscatdedaiteelingnitgdialimb s M USagerabyerheniover
varying lengths g tine. fRC XA RIReAePS a0 ARUH 2R AUBALR RS i R ARQKS:A duivaniylRse than

about 5 events, or less than about 2 events. 4 "Diaper" refers to an abso B nt %{ticlelgenerally

worn by infantseriaie dHtiran b eash dt HES Sed Y512 &8 4% 388N R R S 18Gs of
the wearer andrikatirdpenifibaleadapicRdonteodiapagindtet iidmarkiiad0bnd fecal waste. As used

herein, term "diaper” aﬁ%d&%ﬁ%ﬁ&ﬁ%%owm&jﬁﬁgﬁfwﬁqxgbglﬂ&‘em to refer to an absorbent polymer
material which is in particulate form so as to be flowable in the dry state.

“Absorbent particulate polymer material area” as used herein refers to the area of the core
wherein the first substrate 64 and second substrate 72 are separated by a multiplicity of
superabsorbent particles. There may be some extraneous superabsorbent particles outside of this
area between the first substrate 64 and second substrate 72.

“Airfelt” is used herein to refer to comminuted wood pulp, which is a form of cellulosic
fiber.

“Comprise,” “comprising,” and “comprises” are open ended terms, each specifies the
presence of what follows, e.g., a component, but does not preclude the presence of other features,
e.g., elements, steps, components known in the art, or disclosed herein.

“Consisting essentially of” is used herein to limit the scope of subject matter, such as that
in a claim, to the specified materials or steps and those that do not materially affect the basic and
novel characteristics of the subject matter.

“Disposable” is used in its ordinary sense to mean an article that is disposed or discarded
after a limited number of usage events over varying lengths of time, for example, less than about

20 events, less than about 10 events, less than about 5 events, or less than about 2 events.



"Fiber" and "filament" are used interchangeably. A "nonwoven" is a manufactured sheet, web or
batt of directionally or randomly orientated fibers, bonded by friction, and/or cohesion and/or adhesion,
excluding paper and products which are woven, knitted, tufted, stitch-bonded incorporating binding
yarns or filamenes2009/060asd by wet-milling, whether or not additionally nee d€#/HHEH 543 may be of
natural or man-made origin and may be staple or continuous filaments or be formed in situ.
Commercially available fibers have diameters ranging from less than about 0.001 mm to more than
about 0.2 mm and they come in several different forms: short fibers (known as staple, or chopped),
continuous single fibers (filaments or monofilaments), untwisted bundles of continuous filaments (tow),
and twisted bundles of continuous filaments (yam). Nonwoven fabrics can be formed by many
processes such as meltblowing, spunbonding, solvent spinning, electrospinning, and carding. The
basis weight of nonwéapéewifssisoumuatibprospretisteceinagrimsose Py ifanes ARtECOEYERRt PErsEpant” or
"training pant”, gs,useE R&ITris T8 19 (iThesablaORHBENS BV ITOR Waistropaniag isRgeleE-apenings
designed for infant or adult wearers. Aaggant me%{be I{aced in Posli&ison on }t\greei\rllve arer b aine§egg1(g the
wearer's legs into™Bied 14 SRR SRBAN NG Pt SAte Bo%ition SBout A wearar's Iower torso. A
pant may be préfonded daptsinyhithitaldiditedmiopie including, but not limited to, joining together portions
of the article using refagjgnahlg aigiRhMaRs (Rasteabisbends (e.g., seam, weld, adhesive, cohesive
bond, fastener, etc.). A pant may be preformed an ere alopg the circumference of the atticle (e.g.,
side fastened, front wéist%@ﬁ%‘d).‘%ifgafﬁlzafgﬁ%%lv 8 eef’rtit"v‘('f’r{’1 "|c())51n{%§'t é)r%r%rseeczgoﬁ%réir? ! prglr]ﬁ(s)%g'e also
commonly refervsentatesisTotos dedmiieh dps fittistasmdioe daiegiar stdioy [idbasifinpereludingipapry safts,"
and "diaper-panig,Suiiahls Raws ataissioagddnslich.ooaia i biRp Gt A HiRdnisruRcbigitasss, et al.
on September 21, 1993; U.S. Patent No. 5,569,234 i,s,sue1 to B&lie(jl eﬁgl. on Octoher 29 19;916&U.S.
Patent No. 6,120, 5394 By & %l%tghegﬁré)éﬁ’férﬁ%dé?%, »AFTIY: S TRoAtRS N Y61 50 HBEH L ed to
Johnson et al. amfsepterntigin 38 2P G BleRatamtiNoud H40e460ribe ferded WathG Gioipaiceialy on
July 10, 1990; U5 Parent Ng. 5 082,861, isstgrienNRuukaiial @oblaish @ 883k ShoRatent
Publication No. 2003/0233082 Al, entitled "Hi%h y Flexible And Low l?eformation Fastenigg@pl%%yice",

filed on 5 June™® Py WM Hifle SPYGE! SbsE R b0, ARG fRER R o BRI 7T £ ’S.
Patent No. 5,95808isSirtk bk {élahel e nr SeptdiabenB uigaged butdigh sfaentifiyove fikowatfree"” is
used herein to ¢aS5rinG AP AHAGEUCE @mﬂlﬁwﬁmﬁwg&wm&mﬂ%ﬁﬁ% thamd R¥nby syeight

cellulosic fibers, less than 5% cellulosic fibers, less than 1% cellulosic fibers, no cellulgsic fibers, or no
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not materially aésdingheThdrtasisSydlghiloifingnooadys tatyen iy whally @bpessahincgrans pet' Sivastantiedly
continuously di gsi%!ted" as used herein indicates that within the absorbent particulate polymer
material area, the first substrate 64 and second substrate 72 are separated by a multiplicity of.
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unintentional (e.g. manufacturing artifacts) but do"not form geometries such as pillows, pockets, tubes,
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thermoplastic adhesi atenal of the present invention forms a fibrous network over the .
superabsorbenemighertlont e piammigiaocaiiber il (Reasideriitenst Erpipsidtstened Wtlfiments
of the present ipeniing pehvderdisprsakhie abaaikeint paiialeschasingpinprlyedfsnéthesss Atlssrbent
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also becoming ner. Typically, thicker absorbent articles exhiBit both technical and perceive

softness benefipsns aedipdoend 18 thiFarsnhe. FREOFIBsdvrshveflisitistdhtsrE R HBorbent
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nonwovens, h|gl§1er aslis weig nwovens, surface treated nonwovens, and less ba compression.

Utilizing the meS¢rigibars 92000 BESiPasentNosdr A d&htiesadr i Ve Sneshat YofRdel KhddWhen the
article comprisqs$ thignetaB o1} Eoked o Nétifird cisaR il Maxie'8; 092 (iRl iFubilicdiig Noa
certain embodi present jnyention. The.diaper. 10 is.shown.in i ; niracted state
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show the underlying



6 structure of the diaper 10. A portion of the diaper 10 that contacts a wearer is facing the viewer in
Fig. 1. The diaper 10 generally may comprise a chassis 12 and an absorbent core 14 disposed in the
chassis.  The chassis 12 of the diaper 10 in Fig. 1 may comprise the main body of the diaper 10.
The chassis 1magp®oesegsdase an outer covering 16 including a topsheet 1FGFARKNEIAHE liquid
pervious, and/or a backsheet 20, which may be liquid impervious. The absorbent core 14 may be
encased between the topsheet 18 and the bacicsheet 20. The chassis 12 may also include side panels
22, elasticized leg cuffs 24, and an elastic waist feature 26.  The leg cuffs 24 and the elastic waist
feature 26 may each typically comprise elastic members 28. One end portion of the diaper 10 may be
configured as a first waist region 30 of the diaper 10. An opposite end portion of the diaper 10 may be
configured as a second waist region 32 of the diaper 10. An intermediate portion of the diaper 10 may
be configured amsecratehogdich BatenwMNehSeB%aMs lomgittel ki ¢ abweeArmb2flr o9 dlse cBHePtvaist

regions 30 and 3g ThemistieginokaReansh 32 seaximeluderotpstic elements such that they gather
about the waist of the wearer to provide improved fit ahnd contzainm%nt gel sti'c Wai§t feature Zﬁie)n The
c a cle, suc. asanasoryt

crotch region 34 is thatPBHBIABY GFIHRsH&RT o fviieh MARHBAANE Hiaper £ s worn. IS genera
positioned betweaee the wesies Eiegsn 10%Hy disight ciiilosie Sietesd lissrhgn D fwiehlelorimBhersiteaf axis

36 and its transyerspA A TS REIRRANAR MidheAliapaioliinafinnskindhareuicdgeat the

diaper 10 in which the longitudinal edges 42 run (_Eenerally p rallell to the It%n%iltud' g)lt%ést g g;sthe
diaper 10 and tfB%hd &8 JBEAATR FHeR Y RINIRSIS MG RAge LH P EERETAIS Parallel to the
transverse axis f¥&ibflityeod itperbdiy D encibagbmdmay also comprise a fastening system, which may
include at least one fagianing MeRRLAR.APdiakiRASH ORG IPFERIRARAIBASRS #fin tThBGHRer 10

may also include such other feafures as are known in the art includin% fr%nt angd rear ear pe els, waist
cap features, elBRtiCUIaR A EHIRAETH HradsE PR AT AL AR AR fic BRAFRETENIsteS. Such
additional featuresiipkcive bk npamntisviiatapeaicttark ésgecdgseeibduhirthers nRatbN sLuBB&Tde82ANnd

U.S. Pat, No. 5431,89% . dBLQEHETO KReRBGdiarar Aiinelagesahaulne waaigr (! leasibanportion

of the first waist region 30 may be attached by the fastening member 46 to at | astlilh ortiq %L(tlhe

second waist reRABIEse PEMeTaBRlHahHtts) BrdeaR STRIAS F58Y RAASH S e SR Y5 TG
system carries getengikatantarbuad bhensititiealvai shifteaitastdag greysfamring yrtifw) dntadeiolt user
to hold one elerpep( af. 116 Jasien g MISIEBosYEN ARG ASICARETERIREIAS, and connect the first

waist 7 region 0 to°the second waist region 32 in at least two places. This may be achieveld through

manipulation of bond Shesmgaplassisnathesi ¥hapiiahing LadiBeraleth BRIESOoh O BRI S S GMATS

embodiments, théenghiasaemlffomayhlen fibeysded fodtied aedclipsiak] eof dstemegisysien watenal wile thatively

be provided in the 12U Sha BRI hue diaReledilifndha ARRABRNIGUIES 2 a.diangs denmyamprise
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a re-closable fas ening system joine e chassis for securing the diaper to a wearer. When the
absorbent articledhesiveamugyis ofi dpr Prasent HEea ARy B Aridy WS I 85 STk P E5h ds aTHRREBIRRE o the
chassis and to eagériether to form a pant. The fastening system and any component thereof may

include any material sufalie.[or S Aaiee.lugliag b aRhllmiasko plastics, films, foams,

nonwoven, woven, paper, laminates, fiber reinforced plastics and the like, or combinations thereof. In

certain embodiments, EmbasizenialefnibkiRe Gt ARV FALMniRe ey fisPAsRIen AOHUDENG BTHClR K ne
embodiments, thepfastaniTmeieVviasoimncosmirise kotnmpinatisingikehmmie satecfookgyitibra¢sofiness
or consumer perception of softness. The flexibility may.. g dhe fastaning sy:stemieosanionmiq the
shape of the bo%’ilgglrll%%eﬁgﬁ fe Jggn%haéuﬁlieem%%og%catxfﬁ Cifét\(sten'in%%'tgi/stegr’n will irritatoe or injure the
wearer's skin. exhibit both technical and perceived softness benefits as compared to thinner ones. The present

invention is directed to thinner absorbent articles that have softness that is parity to thicker
absorbent articles. Improved softness of thinner absorbent articles is achieved through
mechanisms including, but not limited to, hydroenhanced nonwovens, higher basis weight
nonwovens, surface treated nonwovens, and less bag compression. Utilizing the mechanisms
described in the present invention provide adequate softness, even when the article comprises a
thinner absorbent core.

Fig. 1 is a plan view of a diaper 10 according to a certain embodiment of the present
invention. The diaper 10 is shown in its flat out, uncontracted state (i.e., without elastic induced

contraction) and portions of the diaper 10 are cut away to more clearly show the underlying



For unitary absorbent articles, the chassis 12 and absorbent core 14 may form the main structure of
the diaper 10 with other features added to form the composite diaper structure. While the topsheet 18,
the backsheet 20, and the absorbent core 14 may be assembled in a variety of well-known
configurationswoebewedagiaper configurations are described generally in (RSTHROR(B459854, 145
entitled "Absorbent Article With Multiple Zone Structural Elastic-Like Film Web Extensible Waist
Feature" issued to Roe et al. on Sep. 10, 1996; U.S. Pat. No. 5,569,234 entitled "Disposable Pull-On
Pant" issued to Buell et al. on Oct. 29, 1996; and U.S. Pat. No. 6,004,306 entitled "Absorbent Article
With Multi-Directional Extensible Side Panels" issued tgRobles et al. on Dec. 21, 1999. The
topsheet 18 in Fig. 1 may be fully or partially elasticized or may be foreshortened to provide a void
space between the topsheet 18 and the absorbent core 14. Exemplary structures including elasticized
or foreshortenestapsheétseatiepdeteribautivmurdabeaiiihuhE cpaect s Ws0F is4a@ng | sigwer in
'Disposable ADgIEN iRl iviBAGIRSs iririenable Jopshieeis Bsdadicclen isphaniug. 6
1991; and U.S. Pat. No. 5,269,775 entitled "Trisection Topsheets for Disposable Absorbent Articles
and Disposable%’dg’é‘?f}éfnt Articles Having Such Trisection Topsheets" issued to Freeland et al. on
Dec. 14,1993.  ThEhbabksiet? 20thmalabe jHinedigithithe copwhee thegnain dadsc¥she diaper Hay
prevent the exugates ahsqsed by tha ahsaihentserd feandeaniaingshsihis #ecriangbd Adiom

soiling other external articles that may contact the diaper 10, such as b%q srgeegs a%nd urllg(%{aqya&ranents.
In certain 8 emPREUPHER/RA BRekbEed: DBITH AR S BLLARISTY SHi peRidP I iy ts ("G UFine)
and comprise adamiahtetaban nbnvepstent ddcadttia pesticdi|?0.s(Tbk chassithtd meplalstdiitihaidhg a
thickness of abqyt 0,052 im0, 519ib.ER 3PAHA 9-0AHEM:(% RapilshSuitable backsheet films include

those manufactured by Tredegar Industries Inc. of Terre Haute, Ind. and sold under the.tradle pames
X15306, X10962, and ?Lé%ﬁ‘?f@t%ragﬁif%@%%fcl@rﬁ%efﬁ?ﬂﬁ?e?%@%%%aﬁg r&atabfe Haterials
that permit vapensbeaszapoitem gretidingiehe dapéi ) stily hecariguredigsicfiestdisas i Gafdbing
through the bacé?%.l.i-‘b%?%n@és{ﬂf?éaéﬁa breashaipdaRisHals M INIHEGRIPIS HAlS SHICHAS NEAYEN

e

webs, nonwoven S, composite materials such as film-coated nonwoven webﬁ, an micro%o ous

films such as mah@Qfbe fisaasy fitde isERedies PRI S5 PERRFIHE B8 GR SABREEEHES & S And by
EXXON Chemigedi6in340fBirY &ityhds Qongitintie:lhbetesigniati firsEXX sdiREd Seaiitaisigdme3iral|82.
composite mategjals comprisin I rg.avaiahl IR ennmSingippati,
Ohio under theeggemv‘gﬁ\?él)gﬁ%sl_.gg?g}? P%@?gg;qgsﬁg%ybreatﬁé%?g g%ngggglte maté%igls are described in
greater detail intFECTERGAGINGANBPIAYES 61 And £ABL NS KEIAsER WRiR T8BUPadn i R STRISASEYE. 1.
DuPont. Other breataableohas cghae Eanel udingictonvieuahevdipsraiidiaperhie géorraibd fiisitorad
described in U. étPgéh%o.éeHSers,lgngi issued to Dobrin et al. on Nov. 5, 1996. In certain
embodiments, t & hacksheet of t gpresent invention may have a water vapor transmission rate
(WVTR) of greater thafiasieperadoe dspitd/in Figy e widy in densiprsinaband 3 20 Fisngvestdrindh about
5000 g/24h/m2;Tgeepigptiignabe oo givds/mangr eqtarethanradges TOBO djipdhit2) gieclichthan
about 8000 g/24h/m2, greater than about 900 ﬁ?ﬂi@& reater
than about 1103@%&%&?&%35%%{3? ﬁ%n%%&%ﬁ%%%%ﬂé{h mz,ﬁgfe%?e%%g#g ggﬁjltgézgé%%h/mz,
measured accofdifgsigesiispnigtseaealonziadingsdese s ety Batmiakia he waaghens 8ot Roven
materials usefultip dipdranenhdryention inalusies betmhpiscnabietiasietGhl Shichtmrpinclodepridiag a
spunbonded, a meli-blown and.a further spunbonded | . rtain embodiments, permanently
hydrophilic nonf)vl\lfé\llfiesﬁeél,1 %%elrﬁbﬁéﬁrftélcaﬁl a?%,%egsrﬁ@%vseﬁ%rse%v%%& gr%%ﬁ/aﬁ;drophilic coatings are desirable.

Another suitable embdtindimecHimpaisteo ansindvisich gter Eafreset4i KB et radmEivens
are porous. SRRSO NIRNIRp FuitaRS OQiuyane heTlkiealsondybineit fie chutianemchimited
to synthetic fibers, such as PE, PET, and PP.. As.polymers used for nopyaven broduction.may.ge
inherently hydrc?ﬁﬁ%%tl‘g,Cﬁarea)?tﬁ%‘laslg}cﬁ'esglc%taéinﬁ Wﬂ?ﬁ%ﬁf‘ﬁhﬁfc%%g]ﬂ)ﬁﬁ l(H)\{r}fle way to pro%l]ce nonwovens
with durably hydirdphiRatcdatin§60.00%iend oty s MyelkobP¥e monomer and a radical polymerization
initiator onto the NoNWgVEA: A HEPRAUSIIRG P ROPIBEHBRIIER arkinalacivia pbRiblighttetitingiin
monomer chemicall und to the surface of the nonwoven as described | -penging Y. 5. Patent
Publication No.rfé'ﬁ\é/%qw .a%%?'ﬁﬂgegryv?é%/f 3tf)r}lgﬁuné%mr]§gﬁ?v€)§?eﬁgeﬁﬁgé%rrﬁa%ﬁﬁ?ﬁ roSh?lic coatings
is to coat the nongiavahtyftmniatrepshilie (Fleand paritide waiste Mimndesiened he RIFRNESBRCRIHTRY) S.
Patent No. 7,112,6244¢, Rohhavab stiak e inRGIsAnplication Ruplination MiO64 83d.one

element of the fastening system, such as the fastening member 46, and connect the first waist



Typically, nanoparticles have a largest dimension of below 750 nm. Nanoparticles with sizes ranging
from 2 to 750 nm may be economically produced. An advantage of nanopatrticles is that many of them
can be easily dispersed in water solution to enable coating application onto the nonwoven, they
typically form tva@pswsodsaoatings, and the coatings applied from water soRGTB3MEPOTY A ally
sufficiently durable to exposure to water. Nanoparticles can be organic or inorganic, synthetic or
natural. Inorganic nanoparticles generally exist as oxides, silicates, and/or, carbonates. Typical
examples of suitable nanopatrticles are layered clay minerals (e.g., LAPONITETm from Southern Clay
Products, Inc. (USA), and Boehmite alumina (e.g., Disperal P2TM from North American Sasol. Inc.).
According to a certain embodiment, a suitable nanoparticle coated non-woven is that disclosed in the
co-pending patent application Ser. No. 10/758,066 entitled "Disposable absorbent article comprising a
durable hydrophifioeaetwiapsdmitkatistnegibn 3D lpcarieaf oworplacen k Fran iy &xiachiradl toenshidt.

Further useful NoRHRNRAS B RARIHRRCHR L (2L bind R4R GGG sramer et al, U.S. Patent No.
6,863,933 to Cramer et al., U.S. Patent No. 7,112,621 to Rohrbaugh et al., a %co-ﬂqendin%g fent
yeg cd W1 a re-¢ 1%8

applications 10/338,603°R5%n& AR SHRadBIS BT T AT rHhBPeP APV R sBie Chses,
nonwoven surfasgeamg b prie or eate diwiihtivig tenenyidecatthe fivfesion aapstaeméippiorWdergbfication
of nanoparticle goatings, Hi rﬁsez(‘ﬁi%%rpﬁeﬁﬁ AIMERILYRICRIN AT RAEARY dncERARARANS GUIdRLSIenergy

of a low surface energy surface (such as PP) and thus enables better. Wettingj of a nonw v%rntiblg the
ens

nanoparticle didpetesBrng teagiaper to RFCHT, MR RS BHRIR oY FE

F& 518Ul in
other parts of amahssipast antiaietvrodxanykdoitedsh detstasds abd orisarit gbee tafrors aparipriding

permanently nVE(ORIICARRNES BABRGHIREIAPAHS IRYGIDARY faUAIQMBHE Reluch « Agcording
0

to a certain embodiment; the nonwoven may comprise a material that provides good recove%g}/hen

external pressuifeladagpmednah HpErdoeRIasiGHHUMS COAMTInP iYL ERr 5N BB mATHEASE A8 tvoven
may comprise acpieiebopifirtenidibenksete ciatbifariexamptefirbntehatygpéndmpotyrterivfials
described above.aJ(IQ SOMG S RRAGIMeNISeAhLIfASE ARAHONPEAGIREE MALEX MO A aRiAkSHERP

a

which has a hefi¢ I%g%e.eln some embodiments, the nonwoven may comprise fibers having?1 %iffferent

degrees or typeBasTOIBIRAGOBPHERITOL Bseamrairaals far a¢itionsbaninsst MALTHRNFEE AR of

fibers having akgtihdsioBRAk bR RMISaNEW iheTateping s poomtOctmiaiout 3@ spiperfdhethedyfindrs

having about 4 {0, 8Bol B £} 00 ARG a8 ARAUl A Bk AITAIER MBS B T ERSAREIdRabLI are ot
a

limited to a 2D crimp or Hat crimp™an or spiral-crimp. According 1o a certain embodiment, the

fibers may include bi-EohWpErRIrAbRRRERS! WIS RS FansitIdAI IS UREM cofh pHaRY S it Bterials,
usually a first agehanseeP s AR evi¢iniasakdiisshaliey edithatHee wsposifesitipdpytsiclerbiWbileponent
fibers iS beneﬂC(L%! {(()) rshrgé%al'gln(g %g Igg(’l‘:e?riﬂ] %&8 &E]eeag?o%‘{) it CO}Q P‘{ qﬁiytgeagaé%emgrg V%&pgpess Of

the absorbent articl€, in" one 'embodiment, nonwovens of the present invention are hydroenhanced.
Hydroenhancedvelbiamove penfigarddenssipesdred dnppr-gerfigutigng soe sisscribed sengrally foUs st 103;
U.S. Patent Pullicafion N aR864008668dnt ArtoloWRE Muaehliewent smaved Sitriedsiof e Brtorbent
article, in a certain embodime éa%%,nonwg%%&ngty 0e Jr%%}v%%% %a.g.lqjgt. N&@]%‘J?z@h BY:asglfing

nonwovens, hi ﬁ@ﬂts’l €5 oF 00ps (>1i In-2) are formed which protrude from the surface of the
nonwoven substRiseossitrBulEseRushiswied 4e Brslipfakitnedsiudhd oM LSt U &it8HaM%ayer of

springy loft, whighifeay arbarsesafioessh ManuwoyeaisiseBiechiviaSitiiingeseshadisnRetrestestribed
in U.S. Patent Applicar%ign . US20040131820A1 In order to achieve improved softness of the
absorbent artic/®" Peeid-d odiment, nonwovens of the present invention may include a surface
coating. In one embodimeenshers Biinaie. doaanerfidly iprcpattially FnsHegf-IaobRrTFghegemd o
Preferred fiber gpface.mediting saeats #e @pseubesl ifdns abaieai:Nore6l632a8plty. Srieatent No.

6,803,103; U.S. Patent Publication No. 2006/0057921. In order tp.ac 1)(; %ég}prgv]g%sp;[p%g of the
absorbent articlIRIDE SIESHTEHISE Peérlﬁ,nﬁ%gstﬁ) aﬁggtscgrﬁtinegscr%g/gégr#prée a surfactant coating.

One such surfas@anscatitiged “Riajlogshderrdroibine Avitle Hsging thlasticatie Faisnsidn Jopshpeg rissued
to Allen et al. on Aug. 6, 1991; and U.S. Pat. No. 5,269,775 entitled "Trisection Topsheets for

Disposable Absorbent Articles and Disposable Absorbent Articles Having Such Trisection
Topsheets" issued to Freeland et al. on Dec. 14, 1993.

The backsheet 20 may be joined with the topsheet 18. The backsheet 20 may prevent the
exudates absorbed by the absorbent core 14 and contained within the diaper 10 from soiling other

external articles that may contact the diaper 10, such as bed sheets and undergarments. In certain



Any of the nonwovens described herein may be used for the topsheet, bacicsheet, or any other portion
of the absorbent article comprising a nonwoven. In order to achieve improved softness of the
absorbent article, the nonwovens of the present invention may have a basis weight of greater than
about 20 gsmweaigndbssa about 22gsm, greater than about 24 gsm, greaRETHRABHATID6 gsm,
greater than about 28 gsm, greater than about 30 gsm, greater than about 32 gsm.  The absorbent
core 14 in Figs. 1-6 generally is disposed between the topsheet 18 and the backsheet 20 and
comprises two layers, a first absorbent layer 60 and a second absorbent layer 62. As best shown in
Fig. 3, the first absorbent layer 60 of the absorbent corg 14 comprises a 11 substrate 64, an
absorbent particular polymer material 66 on the substrate 64, and a thermoplastic adhesive material
68 and 76 on the absorbent particulate polymer material 66 and at least portions of the first substrate
64 as an adhesiubddimenvering akishean20ilizndthebimtidoninmenitunte Haydadematiing) 88%bn the
first substrate 64, Agcording 1o apeiheneawRedine Ml ysatefin e of a Werfibplaks abemiviayer 60 of
the absorbent core 14 may also include a cover layer 70 ?%%fhe tfzg(gnaﬁ)lasgc. agpe{%i&% %‘Ie?tﬁl‘rir%l 68
and 76.  Liketidesssohabeuh Qi 2B Ooighd thab QU AR AL A Iy P B3 %t the SsEhent core
14 may also indhstielatseso stratefitArerh totiBedegnt Ipdusiviasakec peflviers Heaterial7and salderaderdhel
substrate 72, and A {hermepiassic 346V MARsIRLEEGHRS (RandaabRthsRtRasticualr-palymer

material 74 and at least a portion of the second substrate 72 for immoi)gi%{ﬁgeth absorbeni[.) arficulate

polymer materiBreAd e RIS i RATLIF AEPOFS MRS RoRO e e SUH R A LG EH

e'second a nt layer
62 may also inclidiaes deeplayap shiobghstihdabvieelse r BGipistyabed thattlégmaterialsThay soplstate 64

of the first absophent layer,60 may Re relpiremia asa dustinglavaiianddiasa sk surfase Lawhich
faces the backsheet 20 of the diaper 10 and a second surface 80 which faces ,the abéorb@%rga
?e? ?’ﬁ%y be

particulate polyPRBFPREReFEseBNY MSTAROHS Lt SHFl a8 PBaBP A E B Y B ot BYY
referred to as avga¢e thodesigndduaBSrAIRNOriad & BEXXONCGhetiogstectfl BayfGhp diepemder &red a

second surface 84 faci hsRr icuais. hdnRiRHas Dmbhs Y SoRne SeraR are
substrates 64 adn% % %rﬁrgyé egadhérlé)éﬁczl{%]);f gr[l% ano{)tqhtgér8 %%ﬁédhesﬁ% aﬁomﬁh;gfggn h%% ég é%m an
6) |

envelope abou®tRHABISSERBERIopa fQTRaratsBfrits AP RIR WAL Ay 7218 HEIGR e HRY
particulate polysueh Bred@kislk @ompditdnwithidsthe absobbeint graeel detail inARCErAppcwiendeetaNd

embodiment, Iy, 3ubRraies. Sl AR 85 il A0 daarcand AIsebRNGRke B ANd hiadashe &

non-woven material, such as those nonwoven materials described above. In certain embcs)dLm%ﬂs, the
non-wovens ardplSfiEsIaREIYER Fe i ansareh et Slas gt dessBbit B2 Ridrand'o- 0 2AL ilstrated
in Figs. 1-6, theghsnimssmastigutais@olymesmaterial 66 and 74 is deposited on the respective

substrates 64 and 72,0101 st A 366010 PRSI IAKE S A%LAR BRI FIPIRG S0alP3eles ©

form a grid pattern comprlsmgelrgn areas 94 and junction areas 96 between the land areas 94. As

defined herein, tanunisieis B W ¥R sof Hareeh &aRehegh I 3200 SRR e $1raleh o tolot Wohtact
the nonwoven sybsifa e hibierauxbianseohgsiemt getir actibouaseatABiae’ Ancasivaretor
thermoplastic * S| aterial does con 0 r ligery, Siye
directly. Thejur?g |oﬁ}%/4§é[a%’9%e%eﬁ1eaar%op§&@w%§1% |tt|£ék%$§|% g%)%gréggtr? particulgggggl per
material 66 ancatrent TAOMheEHYEnsBerigh i mbesh 1AR09 L4 . HFAIFE AT Wét&gfeﬂoﬁéﬁ@é‘

including, but ngflimit@antavsitcisen: eualadyakesiratangraty aNGRIa,5a(08)the3iE& °C and 60%
Relative Humidity.

Suitable non-woven materials useful in the present invention include, but are not limited
to SMS material, comprising a spunbonded, a melt-blown and a further spunbonded layer. In
certain embodiments, permanently hydrophilic non-wovens, and in particular, nonwovens with
durably hydrophilic coatings are desirable. Another suitable embodiment comprises a SMMS-
structure. In certain embodiments, the non-wovens are porous.

In certain embodiments, suitable non-woven materials may include, but are not limited to
synthetic fibers, such as PE, PET, and PP. As polymers used for nonwoven production may be
inherently hydrophobic, they may be coated with hydrophilic coatings. One way to produce
nonwovens with durably hydrophilic coatings, is via applying a hydrophilic monomer and a

radical polymerization initiator onto the nonwoven, and conducting a polymerization activated via



As best seen in Figs. 5 and 6, the first and second layers 60 and 62 may be combined to form the
absorbent core 14. Preferred absorbent articles and cores are described in U.S. Application Serial No.
12/141,122; U.S. Publication No. 2004/0167486A1; U.S. Publication No. 2004/0162536A1.  Signal
ingredients mayomasreanysarated into one or more components of the absoR§aIBAYR/AS438hynal
ingredients may include, but are not limited to, vitamins A, E, D, and C, panthenol, niacin, omega 3
oils, cocoa butter, beeswax, cashmere, sweet almond oil, jojoba, oatmeal, aloe, cotton, honey, and
silk. These signal ingredients may be added to an absorbent article for the purpose of signaling a
benefit to the consumer. As an example, one or more af these signal ingredients may be added to a
lotion that is applied to an absorbent article component. The signal ingredient alone, or in a lotion, may
be applied to the topsheet, backsheet, or any other component of the absorbent article. The lotion may
comprise less thanighotst@ihyibynwreight clessdtibrbaboub 000 59449y Wchgoreoyamandaisited D06%

by weight, less (3, 8Qus 8. HR3E M EIOR'NIE9BAbRS3N BB Gby piated admbasR bR
0.003% by weigh ,Tess than about 0.002% by weight, and less tha aE). ut 0.001%_b nggchtbgf the
Qe e

signal ingredierfurablyhydraailify oatass SIS BERIINGD, ¥ ic nanoparticle

ation 'with other absorbent article
features, resultiincarpetimgaplackynei gy FaruoReniuizafhe Roohafihtet ieand sBriefrpkeaiipn

example, consymer a{xggwsﬁmggﬁpxpectedly more favorably to an absorbent article that is thin and
soft in combination with a communication that lotion in the diaper compris?)s vitaﬂr:]in E than thﬁl¥ would

respond to either conTrRiFAABARLRITESIER I 2 Krpesk SHSRS'BR 8F SIS 1Ot G c T RRREING itk

prising vitamin E as
a signal ingredigpésrayiipaioaesthe7fol imwingy forevolenPEITY Sroduddix fratidranidge G200paBidessss (by

weight) Aloe EW&%Q%%%E%%%% ﬂQ%éétﬁ%lQm%e\Qéﬁﬁ%' 09 Qi Qn%%fémﬂ’ﬂg i%i}catiog UHoeke vitamin
al Torm or esters o

E may be used in its natur natural vitamin E may be usege%efg)., vitamin E acetate).

US Pub Nos. 200PH0Yers sy tyerll fo7ms-easpamns R849es03nd 1 §oiiigs Rppes oM waler solpliens) o
5,607,760; 6,86taygicancifQeapptaaiitniepofféan 48tk ahedopipi 33 i el ommniadousratiiorbent

article lotions that signal ingredient I 190 aghigve;irpnREeVaddraitness
ntfrﬂ%c or %a?u&% asﬁ%%?élalgg %g%g.r[f&ies gé?i@l%nﬁe ay Vst
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of the absorbent article is thro wer in-bag compression, Lower compression rates result in a

softer feeling alsatheneiss artiE@icphcrsrrudes) SfinSHESIE oPARPRULIIE n¥FcdmEge sPtHEPE L ¢ fivention
are less than abouicMdfiE e Sroth3ouEen IR0 Préasashan, dUSA), 5088 ebmileanalioutc4999idpsssl than

about 48%, lesg Jaan aboW ¥ iBSSIANAPOHE IS nJLRIRE" P ARG R RO RiEaSIEN
percentage, the following tes method Is used: o
nanoparticle coated non-woven is that disclosed in the co-pending patent application Ser. No.
10/758,066 entitled "Disposable absorbent article comprising a durable hydrophilic core wrap" to
Ekaterina Anatolyevna Ponomarenko and Mattias NMN Schmidt.

Further useful non-wovens are described in U.S. Pat. No. 6,645,569 to Cramer et al., U.S.
Patent No. 6,863,933 to Cramer et al., U.S. Patent No. 7,112,621 to Rohrbaugh et al., and co-
pending patent applications 10/338,603 to Cramer et al. and 10/338,610 to Cramer et al.

In some cases, the nonwoven surface can be pre-treated with high energy treatment
(corona, plasma) prior to application of nanoparticle coatings. High energy pre-treatment
typically temporarily increases the surface energy of a low surface energy surface (such as PP)
and thus enables better wetting of a nonwoven by the nanoparticle dispersion in water.

Notably, permanently hydrophilic non-wovens are also useful in other parts of an
absorbent article. For example, topsheets and absorbent core layers comprising permanently
hydrophilic non-wovens as described above have been found to work well.

According to a certain embodiment, the nonwoven may comprise a material that provides
good recovery when external pressure is applied and removed. Further, according to a certain
embodiment, the nonwoven may comprise a blend of different fibers selected, for example from
the types of polymeric fibers described above. In some embodiments, at least a portion of the
fibers may exhibit a spiral-crimp which has a helical shape. In some embodiments, the nonwoven

may comprise fibers having different degrees or types of crimping, or both. For example, one



_I.DETERMINE FREE STACK HEIGHT Equipment Universal Diaper Packaging Tester (UDPT),
including a vertical sliding plate for adding weights. It is counter-balanced by a suspended weight to
assure that no downward force is added from the vertical sliding plate assembly to the diaper package
at all times. Thed J0B/simss@vailable from Matsushita Industry Co. LTD, 7-2 RCUIBING8Ht&DKa-cho,
Ashiya-city, Hyogo JAPAN. Zip code: 659-0014. A 8509 ( 5g) weight. Stopwatch with an accuracy to
1 second. Test Procedure A) Apparatus Calibration Pull down the vertical sliding plate until its bottom
touches the tester base plate. Set the digital meter located at the side of the vertical sliding scale to
zero mark. Raise the vertical sliding plate away from thg tester base plate. B) Definitions
Before-bagger free height refers to the free height data measured on 10 pads of fresh diapers.

embodiment may include a mixture of fibers having about 8 to about 12 crimps per inch (cpi) or
about 9 to about 10 cpi, and other fibers having about 4 to about 8 cpi or about 5 to about 7 cpi.
Different types of crimps include, but are not limited to a 2D crimp or "flat crimp” and a 3D or
spiral-crimp. According to a certain embodiment, the fibers may include bi-component fibers,
which are individual fibers each comprising different materials, usually a first and a second
polymeric material. It is believed that the use of side-by-side bi-component fibers is beneficial
for imparting a spiral-crimp to the fibers.

In order to achieve improved softness of the absorbent article, in one embodiment,
nonwovens of the present invention are hydroenhanced. Hydroenhanced nonwovens are
described in U.S. Patent No. 6,632,385; U.S. Patent No. 6,803,103; U.S. Patent Publication No.
2006/0057921.

In order to achieve improved softness of the absorbent article, in a certain embodiment,
the nonwoven may be treated by a “selfing” mechanism. By “selfing” nonwovens, high densities
of loops (>150 in’2) are formed which protrude from the surface of the nonwoven substrate. Since
these loops act as small flexible brushes, they create an additional layer of springy loft, which
may enhance softness. Nonwovens treated by a selfing mechanism are described in U.S. Patent
Application No. US20040131820A1

In order to achieve improved softness of the absorbent article, in one embodiment,
nonwovens of the present invention may include a surface coating. In one embodiment, the
surface coating may include a fiber surface modifying agent. Preferred fiber surface modifying
agents are described in U.S. Patent No. 6,632,385; U.S. Patent No. 6,803,103; U.S. Patent
Publication No. 2006/0057921.

In order to achieve improved softness of the absorbent article, in a certain embodiment,
the surface coating may comprise a surfactant coating. One such surfactant coating is available
from Fiberweb, under the Tradename Silastol PST.

Any of the nonwovens described herein may be used for the topsheet, backsheet, or any
other portion of the absorbent article comprising a nonwoven. In order to achieve improved
softness of the absorbent article, the nonwovens of the present invention may have a basis weight
of greater than about 20 gsm, greater than about 22gsm, greater than about 24 gsm, greater than
about 26 gsm, greater than about 28 gsm, greater than about 30 gsm, greater than about 32 gsm.,

The absorbent core 14 in Figs. 1-6 generally is disposed between the topsheet 18 and the
backsheet 20 and comprises two layers, a first absorbent layer 60 and a second absorbent layer 62.

As best shown in Fig. 3, the first absorbent layer 60 of the absorbent core 14 comprises a



Fresh Diapers - 10 diapers that have never been compressed (stack should be removed (where safely
possible) immediately after exit from stacker, before any compression has occurred. If this is not
possible, they should be removed from the fingers of a safely stopped stacker chain). Out-bag free
height designates:te/dsessheight data measured on 10 pads of aged diap €T/ 0xthérs - 10
d!apers that have been held under compression for approximately 1 minute and/or longer (i.e.10
dlapers come from a freshly opened diaper package). 14 C) Free Height Measurement Select 10
adjacent pads of diapers out of the middle from an appropriate source; Fresh diapers for
bgfore-bagger free height; Aged diapers for out-of-bag ffee height. Neatly stack these 10 pads of
diapers underneath the vertical sliding plate. (Align the center of the top pad directly below the central
counter sunk hole of the vertical sliding plate.) Place the 850 g weight onto the vertical sliding plate.
Allow the verticalisliflingslatetodkdepdnicanptilyitseboeenaliohty tuushetngdraniisi geasopiBite of the

stack. adhesive material 68 and 76 on the absorbent particulate polymer material 66 and at least portions
of the first substrate 64 as an adhesive for covering and immobilizing the absorbent particulate
polymer material 66 on the first substrate 64. According to another embodiment illustrated in Fig.
4, the first absorbent layer 60 of the absorbent core 14 may also include a cover layer 70 on the
thermoplastic adhesive material 68 and 76.

Likewise, as best illustrated in Fig. 2, the second absorbent layer 62 of the absorbent core
14 may also include a substrate 72, an absorbent particulate polymer material 74 on the second
substrate 72, and a thermoplastic adhesive material 68 and 76 on the absorbent particulate
polymer material 74 and at least a portion of the second substrate 72 for immobilizing the
absorbent particulate polymer material 74 on the second substrate 72. Although not illustrated,
the second absorbent layer 62 may also include a cover layer such as the cover layer 70 illustrated
in Fig. 4.

The substrate 64 of the first absorbent layer 60 may be referred to as a dusting layer and
has a first surface 78 which faces the backsheet 20 of the diaper 10 and a second surface 80 which
faces the absorbent particulate polymer material 66. Likewise, the substrate 72 of the second
absorbent layer 62 may be referred to as a core cover and has a first surface 82 facing the topsheet
18 of the diaper 10 and a second surface 84 facing the absorbent particulate polymer material 74.
The first and second substrates 64 and 72 may be adhered to one another with adhesive about the
periphery to form an envelope about the absorbent particulate polymer materials 66 and 74 to
hold the absorbent particulate polymer material 66 and 74 within the absorbent core 14.

According to a certain embodiment, the substrates 64 and 72 of the first and second
absorbent layers 60 and 62 may be a non-woven material, such as those nonwoven materials
described above. In certain embodiments, the non-wovens are porous and in one embodiment has
a pore size of about 32 microns.

As illustrated in Figs. 1-6, the absorbent particulate polymer material 66 and 74 is
deposited on the respective substrates 64 and 72 of the first and second absorbent layers 60 and 62
in clusters 90 of particles to form a grid pattern comprising land areas 94 and junction areas 96
between the land areas 94. As defined herein, land areas 94 are areas where the thermoplastic
adhesive material does not contact the nonwoven substrate or the auxiliary adhesive directly;
junction areas 96 are areas where the thermoplastic ‘adhesive material does contact the nonwoven
substrate or the auxiliary adhesive directly. The junction areas 96 in the grid pattern contain little

or no absorbent particulate polymer material 66 and 74. The land areas 94 and junction areas 96



Measure the stack dimensions in mm by reading the value that appears on the digital meter. Remove
the weight. Raise the vertical sliding plate away from the stack and remove the stack. Record the
stack height reading to the nearest 1 mm shown on the digital meter. Procedure -Aging Profile A)
C_ollect a minikvigood/teess data points from different sample sets. e.g., MadSUBAP810ptHHH from fresh
diapers, e.g., measure second point from diapers being aged in bag for 30 mm /1 hr/ 6 hr/ 12 hr /24 hr,
e.g., measure third point from diapers being aged in bag for 5 days or longer. B) Repeat the three
steps as described in "Test Procedure” steps A), C), and D). Procedure - Out-of-Bag Free Height
Recovery A) Collect 10 pads of fresh/aged diapers. B)-Repeat the first two steps as described in
"Test Procedure” steps A) and C). C) Repeat the steps above for general free height measurement
except changing the waiting time (i.e., measure first point at 1 min and remaining points at30 mm/1
hr/61ul112 hr/l day/Berys/GafiaySofoshipag e} ludils Lbationd Repertitg cRejrrtoSanmglatdaptifieztlen, i.e.

complete descr@g;tlirtl)nlg}" %rlquecfﬂgeing tested (product brand name/size). Report the determined value

for all measurement to the nearest 1 mm.

As best seen in Figs. 5 and 6, the first and second layers 60 and 62 may be combined to
form the absorbent core 14. Preferred absorbent articles and cores are described in U.S.
Application Serial No. 12/141,122; U.S. Publication No. 2004/0167486A1; U.S. Publication No.
2004/0162536A1.

Signal ingredients may be incorporated into one or more components of the absorbent
article. Signal ingredients may include, but are not limited to, vitamins A, E, D, and C, panthenol,
niacin, omega 3 oils, cocoa butter, beeswax, cashmere, sweet almond oil, jojoba, oatmeal, aloe,
cotton, honey, and silk. These signal ingredients may be added to an absorbent article for the
purpose of signaling a benefit to the consumer. As an example, one or more of these signal
ingredients may be added to a lotion that is applied to an absorbent article component. The signal
ingredient alone, or in a lotion, may be applied to the topsheet, backsheet, or any other component
of the absorbent article. The lotion may comprise less than about 0.1% by weight, less than about
0.01% by weight, less than about 0.006% by weight, less than about 0.005% by weight, less than
about 0.004% by weight, less than about 0.003% by weight, less than about 0.002% by weight,
and less than about 0.001% by weight of the signal ingredient.

Additionally, the signal ingredient may, in combination with other absorbent article
features, result in an unexpected synergy for communicating a benefit to the consumer. As an
example, consumers may respond unexpectedly more favorably to an absorbent article that is thin
and soft in combination with a communication that lotion in the diaper comprises vitamin E than
they would respond to either communication on its own.

An example of a diaper lotion comprising vitamin E as a signal ingredient may include the
following formula:

PET/StOH Mix (ratio=1.41) 94.0% to 99.8% (by weight)

Aloe Extract 0.1% to 3.0% (by weight)

Vitamin E 0.001% to 0.1% (by weight)

Further, vitamin E may be used in its natural form or esters of natural vitamin E may be
used (e.g., vitamin E acetate). US Pub Nos. 2002/0143304; 2004/0175343; 2003/0077307; US
Patent Nos. 5,643,588; 5,635,191; 5,607,760; 6,861,571; and WO Application Nos. 00/69481;
and 98/24391 disclose various absorbent article lotions that signal ingredients may be added to.

Another way to achieve improved softness of the absorbent article is through a lower in-

bag compression. Lower compression rates result in a softer feeling absorbent article. Preferred



NOTE: In case of a series of measurements report the number of tested samples, and calculate/report
the Average, Standard deviation, Minimum and Maximum of the values. Report the Production Date
of the measured package (taken from package coding). Report the Testing Date and Analytical
Method used §@E0®)060384|.DETERMINE IN-BAG STACK Equipment UMGEERPHASPPackaging
Tester (UDPT), including a vertical sliding plate for adding weights. It is counter-balanced by a
suspended weight to assure that no downward force is added from the vertical sliding plate assembly
to the diaper package at all times. The UDPT is available from Matsushita Industry Co. LTD, 7-21-101,
Midorigaoka-cho, Ashiya-city, Hyogo JAPAN. Zip codej$659-0014. A 850 g ( 5 g) weight. Definitions
"Package Width" is defined as the maximum distance between the two highest bulging points along
the same compression stack axis of a diaper package. In-Bag Stack Height = (Package Width | Pad
Count Per Staci)bag Gopmets idrdiepensigdppfatat ps©ulibvatiam are less than about 54%, less than about

52%, less than about 50%, less than about 49%, less than about 48%, less than about 47%, less

than about 46%. In order to determine in-bag compression percentage, the following test method

is used:

L DETERMINE FREE STACK HEIGHT
Equipment
. Universal Diaper Packaging Tester (UDPT), including a vertical sliding plate for adding
weights. It is counter-balanced by a suspended weight to assure that no downward force is
added from the vertical sliding plate assembly to the diaper package at all times. The
UDPT is available from Matsushita Industry Co. LTD, 7-21-101, Midorigaoka-cho,
Ashiya-city, Hyogo JAPAN. Zip code: 659-0014.
e A 850g (+5g) weight.
e Stopwatch with an accuracy to 1 second.
Test Procedure
A) Apparatus Calibration

e Pull down the vertical sliding plate until its bottom touches the tester base plate.

e Set the digital meter located at the side of the vertical sliding scale to zero mark.

e Raise the vertical sliding plate away from the tester base plate.

B) Definitions

e Before-bagger free height refers to the free height data measured on 10 pads of fresh
diapers.

e Fresh Diapers - 10 diapers that have never been compressed (stack should be removed
(where safely possible) immediately after exit from stacker, before any compression has
occurred. If this is not possible, they should be removed from the
fingers of a safely stopped stacker chain).

e Qut-bag free height designates the free height data measured on 10 pads of aged diapers.

e Aged Diapers - 10 diapers that have been held under compression for approximately 1

minute and/or longer (i.e.10 diapers come from a freshly opened diaper package).



Pull down the vertical sliding plate until its bottom touches the tester base plate. Set the digital meter
located at the side of the vertical sliding scale to zero mark. Raise the vertical sliding plate away from
the tester base plate. Test Procedure Put one of the side panel of the diaper package along its width
standing at thevoeiwyeidtae tester base plate. Make sure the horizontal sliBffiIBra68/9§4pled to the
right so it does not touch the package being tested. Add the 850 g weight onto the vertical sliding
plate. Allow the vertical sliding plate to slide down until its bottom lightly touches desired highest point
of the package. Measure the package width in mm (distance from the top of the base plate to the top
of the diaper package). Record the reading that appeajg on the digital meter. Remove the 850 g
weight. Raise the vertical sliding plate away from the diaper package. Remove the diaper package.

C) Free Height Measurement
o Select 10 adjacent pads of diapers out of the middle from an appropriate source; Fresh
diapers for before-bagger free height; Aged diapers for out-of-bag free height,
e Neatly stack these 10 pads of diapers underneath the vertical sliding plate.
(Align the center of the top pad directly below the central counter sunk hole of the vertical
sliding plate.)
e Place the 850 g weight onto the vertical sliding plate.
e Allow the vertical sliding plate to slide down until its bottom lightly touches desired
highest point of the stack.
e Measure the stack dimensions in mm by reading the value that appears on the digital
meter.
e Remove the weight.
e Raise the vertical sliding plate away from the stack and remove the stack.
e Record the stack height reading to the nearest 1 mm shown on the digital meter.
Procedure -Aging Profile
A) Collect a minimum of three data points from different sample sets. e.g., Measure first point
from fresh diapers, e.g., measure second point from diapers being aged in bag for 30 mm /1hi/ 6
hr/ 12 hr /24 hr, e.g., measure third point from diapers being aged in bag for 5 days or longer.
B) Repeat the three steps as described in “Test Procedure” steps A), C), and D).
Procedure - Qut-of-Bag Free Height Recovery
A) Collect 10 pads of fresh/aged diapers.
B) Repeat the first two steps as described in “Test Procedure” steps A) and O).

C) Repeat the steps above for general free height measurement except changing the waiting time
(i.e., measure first point at 1 min and remaining points at30 mm/1 hr/6hr/12 hr/I day/3days/5
days, or longer).
Calculation/Reporting

e Report Sample Identification, i.e. complete description of product being tested (product

brand name/size).

e Report the determined value for all measurement to the nearest 1 mm.

NOTE: In case of a series of measurements report the number of tested samples, and

calculate/report the Average, Standard deviation, Minimum and Maximum of the values.

e Report the Production Date of the measured package (taken from package coding).

e Report the Testing Date and Analytical Method used (GCAS).



16 Calculation/Reporting Calculate and report the "In-Bag Stack Height" = (Package Width | Pad
Count Per Stack) x 10. Report Sample Identification, i.e. complete description of product being tested
(product brand name/size). Report the determined value for each measurement
(Length/Width{{oaabe06638£K) to the nearest 1 mm. NOTE: In case of a serR€TaBHBP&IMents report
the r_1umber of tested samples, and calculate/report the Average, Standard deviation, Minimum and
Ma>§|mum of the values. Report the Production Date of the measured package (taken from package
coding). Report the Testing Date and Analytical Method used (GCAS). lll. CALCULATE % Calculate
%: 1-(In-Bag Stack Height)/(Free Stack Height) = % ;sAll patents and patent applications (including
any patents which issue thereon) assigned to the Procter & Gamble Company referred to herein are
hereby incorporated by reference to the extent that it is consistent herewith. ~ The dimensions and
values disclosed herein are not to be understood as being strictly limited to the exact numerical values

recited. Insteadﬂunleﬁmggﬁggg&eﬁg@ﬁh such dimension is intended to mean both the recited
a

value and a functionally equivalent range surrounding that value. For example, a dimension discl
L fu ) . : osed
as "40 mm is infsEEERb mean "about 40 mm."

e Universal Diaper Packaging Tester (UDPT), including a vertical sliding plate for adding
weights. It is counter-balanced by a suspended weight to assure that no downward force is
added from the vertical sliding plate assembly to the diaper package at all times. The
UDPT is available from Matsushita Industry Co. LTD, 7-21-101, Midorigaoka-cho,
Ashiya-city, Hyogo JAPAN. Zip code: 659-0014.

s A850¢g (x5 g) weight.

Definitions

e “Package Width” is defined as the maximum distance between the two highest bulging
points along the same compression stack axis of a diaper package.

e In-Bag Stack Height = (Package Width I Pad Count Per Stack) x 10 pads of diapers.

Apparatus Calibration

e Pull down the vertical sliding plate until its bottom touches the tester base plate.

o Set the digital meter located at the side of the vertical sliding scale to zero mark.

e Raise the vertical sliding plate away from the tester base plate.

Test Procedure

e Put one of the side panel of the diaper package along its width standing at the center of the
tester base plate. Make sure the horizontal sliding plate is pulled to the right so it does not
touch the package being tested.

e Add the 850 g weight onto the vertical sliding plate.

e Allow the vertical sliding plate to slide down until its bottom lightly touches desired
highest point of the package.

e Measure the package width in mm (distance from the top of the base plate to the top of the
diaper package). Record the reading that appears on the digital meter.

e Remove the 850 g weight.

e Raise the vertical sliding plate away from the diaper package.

¢ Remove the diaper package.



All documents cited in the Detailed Description of the Invention are, in relevant part, incorporated
herein by reference; the citation of any document is not to be construed as an admission that it is prior
art with respect to the present invention. To the extent that any meaning or definition of a term in this
document contliotsoedtésessy meaning or definition of the same term in a doBGRER0MES#pErated by
reference, the meaning or definition assigned to that term in this document shall govern. ~ While
particular embodiments of the present invention have been illustrated and described, it would be
obvious to those skilled in the art that various other changes and modifications can be made without
departing from the spirit and scope of the invention. It iggherefore intended to cover in the appended
claims all such changes and modifications that are within the scope of this invention. 17 CLAIMS 1. A
disposable absorbent article comprising: a chassis including a topsheet and a backsheet; and an
absorbent core Caniisin8dpssiitan 10% by weight of cellulosic fibers, the absorbent core being

located between the teﬁ)ﬁgﬁ% a%rage (=] %cﬁ_lﬁﬁm ﬁ&gﬁgir;g(liggga%@dvﬁﬁg@@gdm{%pSMrs, the

first absorbent layer including a first substrate and the second absorbent layer including a second

substrate, the first and $&cond absorbent layers further including superabsorbent particulate polymer
material depositedOngbgfirsimiye Readmddubii taspreditatpioplasiiodadi tesigaestat ériadwovering

the absorbent particulgrta% (P%Xég/(sarz aterial on the respective first and second substrates, the first and

second absorbent layers com iné together such that at least a portion of the thermoplastic adhesive
material of the firsteabBepbre theldgiervineiaetucdoreach messrrmensihsaghotiddiacticadreaiithaterial of
the second absorbentayes, thgmabsorbent particulate polymer material is disposed between the first

and second substrates in an absorbent particulate polymer material ar a dam absprbent
particulate polymerRateraf i BSEARESHT %%Sﬁf?r%%%ssﬁ(f})%rltsrﬁl Ute: "‘58??%?5 %18 a%so’rbent particulate

polymer material acelspiattiespirt theAvsvieshSendudfavistion MizirsmpuhMeyimemobtieraliferein the
nonwoven comprisgs ﬁedﬁb‘ﬁf ARPRRBLNS MICHe i hRsdapa kAR RS RosuipiRgigatodinke disposable

absorbent article according to Claim 1, wherein the nonwoven hagg%ggjsis weight of at least 22gsm. 3.
|

The disposable ab8orBeraraiticlestipsSiifpd S apytisALMNRRAL y5Pe tlaims wherein the article is a

diaper. 4. The dispokablecabsarbamE##ticle according to any one of the preceding claims, wherein the
nonwoven has beep tiegted by, sqlf0R, ¢ stack Height)/(Free Stack Height) = %

All patents and patent applications (including any patents which issue thereon) assigned to
the Procter & Gamble Company referred to herein are hereby incorporated by reference to the
extent that it is consistent herewith.

The dimensions and values disclosed herein are not to be understood as being strictly
limited to the exact numerical values recited. Instead, unless otherwise specified, each such
dimension is intended to mean both the recited value and a functionally equivalent range
surrounding that value, For example, a dimension disclosed as “40 mm” is intended to mean
“about 40 mm.”

All documents cited in the Detailed Description of the Invention are, in relevant part,
incorporated herein by reference; the citation of any document is not to be construed as an
admission that it is prior art with respect to the present invention. To the extent that any meaning
or definition of a term in this document conflicts with any meaning or definition of the same term
in a document incorporated by reference, the meaning or definition assigned to that term in this
document shall govern.

While particular embodiments of the present invention have been illustrated and
described, it would be obvious to those skilled in the art that various other changes and
modifications can be made without departing from the spirit and scope of the invention. It is
therefore intended to cover in the appended claims all such changes and modifications that are

within the scope of this invention.



5. The disposable absorbent article according to any one of the preceding claims, wherein the
nonwoven comprises fibers having different degrees of crimp, or different types of crimp, or both. 6.
The disposable absorbent article according to any one of the preceding claims, further comprising
signal ingredients applied to the topsheet and/or backsheet of the absorbent article. 7. The disposable
absorbent article according to claim 6, wherein the signal ingredient has been applied as a lotion.

17

CLAIMS

1. A disposable absorbent article comprising:

a chassis including a topsheet and a backsheet; and

an absorbent core comprising less than 10% by weight of cellulosic fibers, the
absorbent core being located between the topsheet and the backsheet and
including first and second absorbent layers, the first absorbent layer including
a first substrate and the second absorbent layer including a second substrate,
the first and second absorbent layers further including superabsorbent
particulate polymer material deposited on the first and second substrates and
thermoplastic adhesive material covering the absorbent particulate polymer
material on the respective first and second substrates, the first and second
absorbent layers combined together such that at least a portion of the
thermoplastic adhesive material of the first absorbent layer contacts at least a
portion of the thermoplastic adhesive material of the second absorbent layer,
the absorbent particulate polymer material is disposed between the first and
second substrates in an absorbent particulate polymer material area, and the
absorbent particulate polymer material is substantially continuously distributed
across the absorbent particulate polymer material area;

wherein the backsheet comprises a hydroenhanced nonwoven; wherein the nonwoven
comprises a surface coating, wherein the surface coating is a surfactant.

2. The disposable absorbent article according to Claim 1, wherein the nonwoven has a
basis weight of at least 22gsm.

3. The disposable absorbent article according to any one of the preceding claims wherein
the article is a diaper.

4. The disposable absorbent article according to any one of the preceding claims,
wherein the nonwoven has been treated by selfing.

5. The disposable absorbent article according to any one of the preceding claims,
wherein the nonwoven comprises fibers having different degrees of crimp, or different
types of crimp, or both.

6. The disposable absorbent article according to any one of the preceding claims, further
comprising signal ingredients applied to the topsheet and/or backsheet of the absorbent
article.

7. The disposable absorbent article according to claim 6, wherein the signal ingredient

has been applied as a lotion.



