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di sposabl e diapers, pull-on diapers, incontinence briefs, fem nine hygiene
articles, baby bibs, and the |Iike, and durable articles including
sportswear, outerwear and the like, which conprise one or nore

t her nopl astic nmenbers of polymeric materials inpregnated into a fibrous
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are often difficult to provide using conventional nethods of manuf act ur e.

For exanpl e, disposabl e absorbent articles, such as baby diapers, have
many desi gns providing desired product performance in collecting and
retaining urine and bowel nMEEED OFBMIEVINVENTIONaki ng out side the di aper
These functions need to be perfornmed together wth other functions |n
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the wearer and mai ntaining the fit during the use so the diaper does not
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include elastic leg cuffs, elastic malstband, el astic S|de panel s, and
others. The desired elastic properties in such areas are normally provided
by various techni ques, which gen@ﬁéﬂﬁﬁ@ﬁﬂﬂﬂﬂhe creation of conposite
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typically bonded to nonwoven substrates by adhesives, thernal bondlng
ul t r asoni comentiomeg methods of manufacture. For example, disposable ‘absorbent articles, such

as baby diapers, have many designs providing desired product performance in collecting
and retaining urine and bowel movement (BM) without leaking outside the diaper. These
functions need to be performed together with other functions in providing certain comfort
to a wearer or user of the diaper during application, wear and disposal of the diaper.
Comfort can be affected by effective functions of collecting and separating the exudates
from the skin of the wearer, by providing a good initial fit of the diaper around the wearer
and maintaining the fit during the use so the diaper does not sag and leak when becomes
loaded with exudates.

Good fit around the body of the wearer is generally provided by creating
elasticized areas in certain locations of the diaper. Examples of such elasticized areas
include elastic leg cuffs, elastic waistband, elastic side panels, and others. The desired
elastic properties in such areas are normally provided by various techniques, which
generally include creation of composite materials by laminating elastic materials with
nonwoven substrates. The elastic materials typically include an elastic film, single or
multiple elastic strands, an elastic scrim, and the like. The elastic materials are typically

bonded to nonwoven substrates by adhesives, thermal bonding, ultrasonic bonding,
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WO 03/ 039426 PCT/ US02/ 35421 pressure bonding, and the |ike. However, this
practice is expensive because it generally needs substantial anmounts of

el asti c maDaesioad43¢ whi ch generally are considerably nore perpesogBsselt han
nonwoven nmaterials. Because elastic materials are typically bonded with
nonwoven materials, the cost includes both the cost of adhesives and the
cost of adhesive operations. Further, prior to the bonding of the elastic
materials to the non-woven substrates, the elastic materials typically
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t he di apemater sewam&naqﬂﬁmxmnwmseeper of the di aper can be vapor
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strands to a.n ubst ate in, this approach incurs nore cost for
thernnpla?ﬁpﬁ ﬁn F§ My operations. Further, one inportant

Therefore, it would be beneficial to provide elasticized materials, comprising
reduced amounts of elastic materials. Further, it would be beneficial to provide
elasticized materials, production of which does not require the use of secondary
operations. Further, it would be beneficial to provide elasticized materials having varying
degrees of elasticity in desired areas of the product.

Good comfort during the wear and use of the diaper can be generally provided by
use of breathable materials comprising the diaper. For example the outer cover of the
diaper can be vapor permeable. Further, the diaper can be designed to have breathable,
but liquid impervious elasticized cuffs around the legs; breathable elasticized waist;
breathable elasticized side panels; and breathable but liquid-impervious backing layer.
This 1s generally accomplished by bonding thermoplastic materials, like porous or
nonporous films, scrims, or strands to a nonwoven substrate. Again, this approach incurs
more cost for thermoplastic materials and secondary operations. Further, one important

attribute of breathability is providing a varying degree of breathability in desired areas of
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attribute of breathability is providing a varying degree of breathability
in desired areas of 2 WD 03/039426 PCT/ US02/ 35421 the article. This is

di ffi cul twendogupensi ve to acconplish in utilizing the | armcmatSonss421
technol ogy. Therefore, it would be beneficial to provide breathable
materials having varying degrees of breathability and conprising reduced
anount of thernoplastic materials and which do not require the use of
secondary operations described above. Further, a di sposable diaper that
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| eakage outside the diaper requires a fastening sys
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difficult to acconplish using the |amnation technol ogy because, as above,

it requi r &S rabsthdfaomss fi thermpplasiiamaigiinl te ocovidadgsitsgdenatetignghysical

Therefore, i e benef i ci to provide a materi.al having vari.able
degree of pgﬁp{%ﬁgggé% %nséreg& ?‘eaﬁétsﬁ%f?%ss‘s %élg i fsxaé?é%&?%&%?%% W@‘%Vlelélgluﬂﬁssfs of
t her nopl agie dotBicetabafasteidd rekllifilg GRRSfJMapk & WohBghiorsS SEIABE &Y ¥ifBRAY &f | ons,
as described above. Further, the confort of the wearer is affected by the
surface t esvideeutdizinghée dammatien techumogict Thegeforee itskould b beheficiwd do erovaded/ or
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requires agiclehieN@k stdvanmRpbagtibes, ABkAbPipvand secondary operations to
mask undesirable characteéeristics of material surfaces. For exanple, an
out er cover, whHidhercthedadtenng systamsmaguienyangbg ldagrcesadfetifinesstdnd scrabgh feur f ace
of a ther ggtgl lisntc-{igngli zlm cgrrn?c\)/rlt dpeu?'poaseg.l Otfni_s is difficult to accomplish using the
lamination technology because, as above, it requires more thermoplastic material and
secondary operations. Therefore, it would be beneficial to provide a material having
variable degree of stiffness and strength in specific areas comprising less mass of
thermoplastic material and which does not require the secondary operations, as described
above.

Further, the comfort of the wearer is affected by the surface texture of the material
contacting the skin of the wearer and/or caregiver, as well as aesthetic appearance of the
material itself. This is difficult to accomplish using lamination technology. In addition, it
requires additional thermoplastic materials and secondary operations to mask undesirable
characteristics of material surfaces. For example, an outer cover, which comprises a
nonwoven web laminated to the outer surface of a thermoplastic film, provides a cloth-
like appearance of the outer cover. Another example includes tapes comprising a

nonwoven web laminated to the outer surface of a thermoplastic film to provide a cloth-

like appearance. Therefore, it would be beneficial to provide a material having a desired
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| i ke appearance of the outer cover. Another exanple includes tapes
conprising a nonwoven web lam nated to the outer surface of a

t her nopl awoios/0894béen t 0 provide a cloth- |ike appearance. Tiremafsor/es42it woul d
be beneficial to provide a material having a desired 3 WD 03/ 039426

PCT/ US02/ 35421 surface texture and aesthetic appearance conprising |ess
mass of thernoplastic material and which does not require secondary
operations, as described above. Wth respect to durable articles, the
desired ' : I LGl bi | it ff ess,
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having the desired properties and to reduce the secondary operations
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articles. NV response to.the diff es_and
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t her eof haw:mge@xﬁu diseapviag etﬂherbﬁbr@rie wWRBREBE behdfRidl @SBtV @BLdxPBnGRNCEr NS
an article including one or nore shaped thernoplastic nenbers at | east
parti al | y matgsiadsg Wﬁhgeﬁsl QX@@HS@Yﬁem@terlﬁbrceniprlbmumprgmb@drthtrempia@lﬁwwgﬂars
conposite n.the ed th stic nembers have

pr g? i | ed thﬁ“%rﬂé%élb?#gv?rc??%w?&@g? rS(ﬂ"CE tﬁ élfy BPSRHLAGTS; avsocialpy Wer ein
a percent cufﬁﬂgllﬁahﬁmi%@éwh@earﬂrwnﬂ n?%fhﬂﬂaﬁi%%ﬁ&e@f the thernoplastic menber
can vary from abou % to about 95% In another aspect, the present

i nvention concerns a nethod of nmaking a conposite naterial including at

| east one shaped t her nopl amm ﬁ nto at | east one
fibrous substrate, the net g %«i—mm providing a first
fibrous substr gf ?es?&)squﬂ%sﬂltfﬁ&ﬁ’tlé% dnld"pREbIERE ATRRLsBS bbSveTalRW AliciRMnkihe

first fibrous substrate to form at
process for producing thereof have been discovered.

In one aspect, the present invention concerns an article including one or more
shaped thermoplastic members at least partially impregnated into one or more fibrous
substrates forming a composite material, wherein the shaped thermoplastic members have
a profiled thickness providing variation in material properties, and wherein a percent
variation of the profiled thickness of the thermoplastic member can vary from about 5%
to about 95%.

In another aspect, the present invention concerns a method of making a composite
material including at least one shaped thermoplastic member impregnated into at least one
fibrous substrate, the method including the steps of:

a) providing a first fibrous substrate;

b) depositing a first thermoplastic material on the first fibrous substrate to form at
least one shaped thermoplastic member having a profiled thickness providing
variation in material properties, wherein a percent variation of the profiled
thickness of the thermoplastic member can vary from about 5% to about 95%,

and wherein the step of depositing is selected from a group consisting of
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| east one shaped thernopl astic nmenber having a profiled thickness providing
variation in material properties, wherein a percent variation of the

profil ed wohiBokness of the thernoplastic nenber can vary fecarmusabsisel 5% to
about 95% and wherein the step of depositing is selected froma group
consisting of 4 WD 03/039426 PCT/ US02/ 35421 intaglio printing, gravure
printing, screen printing, ink jet printing, and flexographic printing; c)
provi ding a second substrate; and d) conbining the first substrate and the

second substrate ; .Or m. C [ . mmaterial, . rein the thernpplastic
menber is at | easlﬁjﬁl1 g?t Pgélltlti}fg’ ‘?r %&ggé\rg‘fnél ’ isn{eggt%%%%r S}Pﬁs]ﬁ{;é)tnpg{l%. alf)dn
still another asp@edogrdphe @imgmgnt i nvention concerns a conposite materi al

i ncl udi ng one or nore shaped thernopl astic nenbers, at |east partially

i npr egnat ed i ntcd Previdinga speprd subsirgeisandubst rates forming the conposite
material, wherein ; th | astic_menbers have.a profiled .

t hi ckness pr ovi% iCnotéltb\?%l?lgea{&gglﬁmishlgér’%q?earulld; © SB?Oélﬁ?ésrut%Fté%? \{%ﬁmr%’fl}?oﬁne

percent variation ofndidal prwihdrkiad thei gk asfit nignBdnendoR! asdst CpartipIpEr
can vary from about 5% to about 95% BRI EF DESCRI PTI ON SHOM | N THE

DRAW NGS Whi | e t he #persihitedititothedbsicubsiese.with clains particularly
pointing out a distinctly claimng the subpject matter which is regarded
as the present ﬁ]‘Ilgns\t/lgnfniloé - ?%eftsat_h%éﬂr%g{}te&?‘@eﬂgén tcﬁgceirﬂ%élpf?%ﬂoi}\ﬁel Tna{‘}élgﬁo_re
full'y undeigidigdohe emnboResHapbd et SR GhRbdrd Mt 14AKFAHihINy GRRESDEI A Wi th
the acconpanying drawi ngs, in which: Fig. 1 is a perspective view of one
enmbodi mentonefor gneics fbroab | substhates famingithe comperite materipl, eslareini the eshinpeah;
Fig. 2 is_,a magnified view of one e dirvent of an. inpregnated .

t her mopl aélieln_go {fpdpempers havs, 858@5??%%%68%;1’%”6}“ 3 VREalPT: fBs@ategel i onal
view of t BeypeRTRE ek Béteinneh PRt 38Eihifor BINRE hrotMhithesdd Bthe %hetrﬁlﬁglﬁst?é ong
line 3-3; Fig. 4 is a cross sectional view of the iInpregnated thernoplastic
nenber showmbencan vary from about 5% to about 95%.

BRIEF DESCRIPTION SHOWN IN THE DRAWINGS

While the specification concludes with claims particularly pointing out and
distinctly claiming the subject matter which is regarded as the present invention, it is
believed that the invention will be more fully understood from the following description
taken in conjunction with the accompanying drawings, in which:

Fig. 1 is a perspective view of one embodiment of a disposable absorbent article of
the present invention;

Fig. 2 is a magnified view of one embodiment of an impregnated thermoplastic
member of the present invention;

Fig. 3 is a cross sectional view of the impregnated thermoplastic member shown in
Fig. 2 taken along line 3-3;

Fig. 4 is a cross sectional view of the impregnated thermoplastic member shown in
Fig. 2 taken along line 4-4;

Fig. 5 is a simplified illustration of one embodiment of a process of the present
invention for fabrication of a composite material of the present invention; and

Fig. 6 is a magnified view of a printing cylinder pattern of the process shown in

Fig. §, and



Fig. 2 taken along line 4-4; Fig. 5is a sinplified illustration of one
enbodi nent of a process of the present invention for fabrication of a
conposi t ewoaBesi4aé of the present invention; and Fig. 6 i ®ca/usagsdsdi ed view
of a printing cylinder pattern of the process showmn in Fig. 5 and 5 WO
03/ 039426 PCT/US02/ 35421 Fig. 7 is a sinplified illustration of another
enbodi nent of a process of the present invention for fabrication of a
conposite material of the present invention; and Fig. 8 is a sinplified

illustration ofg. . L.ment 0o the present
i nvention for fF1 fzfl(s:%{ll% %ﬁﬁ%ﬂa&ggg%ﬁﬁl@f%ﬁagﬁ%ﬁ8§ﬁ8ro&sessogﬁl}e Il)rﬁ%?gfnti on;
Fig. 9 is iaventiokdrffhigitatibh 04 Eathpdite dlatctial apPamadsest iHe&Riohodngdet er m ni ng
the dynamic fluid transm ssion value. DETAILED DESCRI PTI ON OF THE

| NVENTI ON The &ig-i&isea sieplified iHustratian of yaaanstles tanpbodgnentnd qopresesatof the

i nvention_can _provi.de urprisi-ng 1 nprovenent i-n cost by reducing the
need for EREPHUBTSRLPR B fapHiRan Bt ARamPRUBSRIER) o PsatSientihebiitnons

associ ated Wi t IFig Wtit aRgmplifddiingratidl ¢ BeBspagud hRIFor 8RR Alihiak $hd BnbRlid a
desired product. The article includes new conposite materials conprising

at | east dhed trimsmissitreetlies menber at | east partially inpregnated in one or
nore fibrous substrates of the article. The inpregnated thernoplastic
menbers can have various basis weights and three dinensional shapes and

profiles, which can rpgylAilEb PESCRAPTION OF IR INVIRVYEHRal properties of
the conposite material. The planer shape in the x-y direction of the

i mpregnat ed t hdhrepids aid theenttbed oCmanifectarsyofshé padsére igemren cac plovaizape
defining the . pl aner di nensi ons of t(glg. conposite material, .includin
Fect 11 medPogaE; RProS iR Jh oNeGY GG 6, P (Pt Sgmepagia Piral e o
square, aspndaryChRPERMbpatafiilsy 480ciaRA ®ith! Bftfing, 2 férhlifd, €and H3HARARY these
conbi nati on thereof In the cross section of the nmenbery Its shapg in the z
di rect i onnuadgnabe tadyrmns i tabied peodnwt r The sinape inclodesdnevy dompesite araterials
nonl i near prof.i.les., The va};i ation.of the i nlo)?r egn?%gg’ t her nopl asti c nmenber
in the z GPPBEHNGA (e BRE fhsmPRiBdis MeBdst & KABRArGEY, Impregnaedoiny e 8
about  20%{g. ABRME s@Rtatel BEMEALGALT On can extend in
The impregnated thermoplastic members can have various basis weights and three
dimensional shapes and profiles, which can result in desired variations in physical
properties of the composite material. The planer shape in the x-y direction of the
impregnated thermoplastic members can be any suitable geometrical shape defining the
planer dimensions of the composite material, including a rectilinear outline, a curvilinear
outline, a triangle, a trapezoid, a square, a parallelogram, a polygon, an ellipse, a circle,
and any combination thereof. In the cross section of the member, its shape in the z
direction can be any suitable geometric shape including linear and nonlinear profiles. The
variation of the impregnated thermoplastic member in the z direction can be from about
5% to about 95%, preferably from about 20% to about 80%. The variation can extend in
any direction in the x-y plane and can be calculated by the following formula:
Percent variation = 100 x (maximum thickness - minimum thickness)/maximum
thickness.
The new composite materials of the present invention can have various material

properties within the planer dimensions of the composite material, which can vary

generally as a function of the variation in thickness of the impregnated polymeric
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any direction in the x-y plane and can be cal culated by the foll ow ng
formul a: Percent variation = 100 x (maxi numthickness - m ninum

t hi cknesswbrmanwsosmen t hi ckness. The new conposite mnateri al cafushhss4pr esent
i nvention can have various material properties within the planer

di rensions of the conposite material, which can vary generally as a
function of the variation in thickness of the inpregnated polyneric 6 WO
03/ 039426 PCT/ US02/ 35421 nenber. The new conposite materials can include

h i i t
such U B TR 06 ) Wt LAY 8
strengt h tiaclaéng Iatryl,an@dlyl hiyhhetio bAiHodsiup I’oﬁ\ilaﬁi&ﬁltyhy dendityl gudatwiphipatrh@n of a

first material (a substrate, fibrous material) and a second material (a
t her mopl afitesiepperh to depsiey aad ethenratio pravidedfhyevriqes carnkingtionsef anfitser i al .

The uni qu rdy r 0st eflt f t he ne
corrposn te%@éaa %hbﬁif‘ﬁeo?{bwtﬁtlﬁ%tgrga) # Pexnlgng?ndtmgteflﬁl a 8%?9 Str?e elbet'% he
el asti ci t ympRehasd Withiv et ABRY od tHeefirsp RSl Te QAMUS TRAEEADrEerty@tios
inventors can be provided by the first material of the conposite material.
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mat eri al , 1 S ter secon material .c e
provi ded \}é gng{a}rg[il Lrsthﬁaei%rlclgi PBF"E%&%‘} e agy pﬁ\eﬁp{qu 1S &8P atf)(gBQ}R]%er s.
For exanpligentorsiesd begrdvaded b thzt i etaforia oMBUEdtp Rite haASHAICITHE second
el asticity, electrical and/or thermal conductivity, air breathability,

liquid i rrpmt?ﬁ?émm be Vnpreﬁlm?@?ﬂewﬂhlmthaﬁhemrﬁ%ﬁfﬁémawn@lpéwrmmgthlwawmpbs;m

t enpl at | t, shoul ted that th h
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resul ting (&OMPEs F&l@m@ﬁt erbAlkRampley a (3R BonsP8tr&gth, N nfRRAsT ¢ Mcelastlclt
contenpl ated utilizations of the above properties of t he t her nopl ast

menber s cahshaty, electrical il orghomral cosdwetivitg amlmathd!ahtyr, @qufquienomt)ﬂurp
det ecti ng _bodi of a wearer i ncl udi erature,

Ly f t
condi t i onM38Bf ét%’i‘ \?g %@W%ﬁl%%’@?%& ayeheen PEP‘He%?H@ HE‘F pventgrs. Ib?l‘yk?é‘@nce of
body extr 'BQEHO?&! th@tnﬂxet1H€er§61§th%v9fcoﬁtgﬁpﬁ?eg%hﬁ}y oftkr hhﬁza%’@ﬁ? op%n?f)fa%te oW

Further, unique interrelationshi ps between physical properties o
conposi terrmﬂm's and c@nlting f:annpcmltp frateredsanpFer, exampleatoneelof thieghpecifid o of

dul to density,.a relative hrtoof tensile strength to
(rtlrgngi ,l[J ; ﬁ?rgglinafa:t{:‘él ggg@tl%@fg’:&ﬁq g‘t;/ofv&p Qg?ét?eslof the thermopglastlc membegl]'s can be in

providing various envisioned, desired functions of detecting bodily functions of a wearer,
including temperature, skin condition, relative humidity between the skin and the article,
presence of body extrudates, and the state of the capacity of the absorbent article.

Further, unique interrelationships between physical properties of the new
composite materials can be formed, for example, a relatively high ratio of modulus to
density, a relatively high ratio of tensile strength to density, providing cost benefits for the
new composite material.

Similarly to the thickness profile described above, the basis weight of the
composite material can also have a desirable profile. Similarly, the basis weight profile
can be any suitable geometric shape including linear and nonlinear profiles. The variation
in basis weight of the composite material of the present invention across the x-y plane can
be from about 5% to about 95%, preferably from about 20% to about 80%, wherein this

variation can be calculated by the following formula:



new conposite material. Simlarly to the thickness profile described above,
the basis weight of the conposite naterial can also have a desirable
profil e. wWormsloawby, the basis weight profile can be any eairfusbt/gssgeonetric
shape including Iinear and nonlinear profiles. The variation in basis

wei ght of the conposite material of the present invention across the x-y

pl ane can be from about 5% to about 95% preferably from about 20%to
about 80% wherein this variation can be calcul ated by the foI I ovvi ng
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The term vwaliditp@x mhﬁﬁﬁhsﬁ's\k/él ydes both di sposabl e and durable arti cI es
The term "di sposable” is used herein to describe products which generally
are not ilermmdtagyt o be | aundered or ot hervvi se restored or extensively

reused in their.original ., function, a y are intended to
be di scar ded athhSrtergb CIiOheiﬁ?BénccB‘r‘deéPPg‘rdl a@%g%@eﬁfméﬁster about a
single use. It Tk t&h@*cﬁ%io@é%lé"ﬂ@hsédlﬁé}eﬂ't§ aes%%lat Sr&fuklsGl1Gsh E&ler;ﬁﬁpa)f@ hed.
conposted or otherw se di sposed in an environnmental ly conpati’bl e manner.
The term 'infemded! " bd @umé@dd lerahawiss wetemdi reexemsiiety seuskd o tigeneriginhly ar e

i ntended t.o be | aunder.e ot herw s es ored r Si y reused in
their ori §igen: t%nB‘telfed%ﬂyltheé’ arep‘F‘@flg‘:r‘g e disesr ‘?ﬂ' éfxt %&&’1‘838 4565 Bk 2li€led
nore than [ C into
a device taﬁggﬁlgéegrm({rlas@ g%%@rt bs @93 ret al ﬁ%f?@ a@Eth AI%%SQ?%%W\%%S%\%%,

t he phr aseecayeledy@ntposidd vt othsrwibadispased pf m&nagamm&ttallsocompatibtmamiet.y to

t he body of the wearer to_absorb nd contai.n the excreta and/or exudates
di schar ged froﬁ:n Fh@“ﬁod‘%abgendlsl §ms[?cﬁe§5é‘pgdﬁ uctardigr eFRIYY &% baby

di apers, lﬁga ek’ @1 BY DAnBAOE Br cﬁmgédh& e dr’é&%td' &eé‘;&&lé% P%LEid i “t’ﬁEu“bﬂ@anyg' ene

articles, sw m di apers, ressi ng,
i nstances fmtclnen,pter geeferablyghey 4ro intpiidetiec be usedandre chaasmbosultiass. for exanpl e,
di ni ng bi bs that have the abjlity to absorb food jtenms to prevent staining

of the wearer' ¢ cispaipblg a Wbeqtmwleareéﬁérherquh& adis¥icpdhas normpley absosoy
training Bf'il('i]}e?alnpﬁQLYis.pBloéerainaﬂgtraﬁcespﬁle phrase refers to devices that are placed against

or in proximity to the body of the wearer to absorb and contain the excreta and/or
exudates discharged from the body, and includes such personal care articles as baby
diapers, baby training pants, adult incontinence articles, feminine hygiene articles, baby
swim diapers, wound dressing, and the like. In other instances, the phrase refers to
protective articles, such as, for example, dining bibs that have the ability to absorb food
items to prevent staining of the wearer’s clothing.

The term "diaper” includes baby diapers, baby training pants, baby pool diapers, or
adult incontinence articles and refers to a disposable fluid-handling article generally worn
by infants and other incontinent persons about the lower torso.

The term “feminine hygiene articles” refers herein to any absorbent article worn
by women to absorb and contain menses and other vaginal exudates.

A “body wrap” refers herein to an article or a garment worn about the body,
typically to provide some therapeutic benefit, such as, for example, pain relief, wound
coverage or to hold another device or article near the body.

The term “breathable” is used herein to describe materials that are permeable and

transmittable to vapor, wherein the vapor transmission rate is measured in grams per 24
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adult incontinence articles and refers to a di sposable fluid-handling
article generally worn by infants and ot her incontinent persons about the
| ower t orw0.03/0bsa2¢ erm "fem ni ne hygi ene articles" refers Rrerdisa2/ssa2zany
absorbent article worn by wonmen to absorb and contain nenses and ot her
vagi nal exudates. A "body wap" refers herein to an article or a garnent
worn about the body, typically to provide sone therapeutic benefit, such
as, for exanple, pain relief, wound coverage or to hold another device or
article ng H s he body. The term "breathable" is used herein to describe
materials that are perneable and transmittable to vapor, wherein the vapor

transni ssi on rathe te1sn ﬁma&ual?defdi’s Béraifso pay wab, &Bﬁ@at@;’:ﬁ%ﬁéfaﬁltm MdnRa( 35421
hours. The term"material" refers herein to any substrate, fibrous
mat eri al , DRBYBYED, knidsddiah 2 cREPEREY of gmenbor@@rﬁbéwbﬁm agficle garnent or an

absor bent arti gye .. e, Ler My Ebic LS HFIBRDELE LAY SINEROYIS, TAbE 2

including a fil'm a

conbi nat i eovehduiRdd, a Q’bvéh ﬁabylcj afodrterd edmbmﬁtfdrudief@fw&w dey/l4p mardal he
i ke, having a single layer or_nmultiple |ayers. The term "substrate"” is

nmeant her ép u‘hﬁ&wﬁﬁ@ eripapnd thadikedianinsa stngladayer igrlipledayers abric, a woven
fabric, a foamI%r n%%tl?la% ! ﬁr}néalﬁ?ﬁgr%{neanpzayﬁeﬁa{lylnc uﬁ%ngpt ﬁfql aaynénngvog%ﬂ ng

wood pulp, and 't aving a si'n er ers

sui tabl e ffﬁb'ncpﬁl\ﬁﬁveﬂgfab@c ROfoyEst L£cdrmbifitical therdotor le@§tiaP Afiteridl frReRligd t he
"substrate.” A "fibrous substrate" neans herein a material conprised of a

mul tipli th%Pd(wlﬁ, iap@ thee hltené@vmg)a|su1gbe1a1eart0hmuI@plﬂémman@su@pm epiigting
material qr_any conbination. thereof.. For X2 »nhonwoven materials,
woven mat é"‘rplom(fncléﬂn%?%dmr?éée@?tl ope Sutfaceqt thegis erials, and any

conbi nations t her@gbus sUbstrier mear&q&ws%até&afl eérﬁ ARIISI ﬁl@txﬁllélamﬂm)ei@de
fromcontinuous filanents and/or discontinuous | bers, out” weavi ng or

kni tting Ithetmooklebe estheue maasals@uwntlmblndnwgn@lndr oy Eombmwtlwg thetéad. nEﬂr vvoven
fabric can coglgrl se one or g?re nonwove

I
| ol ude. CORT ARG A o ol LR ST PPt SaIOiesf Seep e and G o o
herei n toa,gy BQhYABRfoRBAA | Ng el astic properties.

The term “nonwoven” refers herein to a fabric made from continuous filaments
and/or discontinuous fibers, without weaving or knitting by processes such as spun-
bonding and melt-blowing. The non-woven fabric can comprise one or more nonwoven
layers, wherein each layer can include continuous filaments or discontinuous fibers.

An “elastomer” refers herein to a polymer exhibiting elastic properties.

b2 11

The term “elastic”, “elastic properties” or “elasticized” refers herein to any
material that upon application of a force to its relaxed, initial length can stretch or
elongate to its elongated length without rupture and breakage, and which can substantially
recover its initial length upon release of the applied force.

A “natural material” means herein a material derived from plants, animals, insects
or byproducts of plants, animals, and insects. Non-limiting examples of natural materials
useful in the disposable articles include celluloid fibers, cotton fibers, keratin fibers, silk
fibers and the like. Non-limiting examples of celluloid fibers include wood pulp fibers,
hemp fibers, jute fibers, and the like. Non-limiting examples of keratin fibers include

wool fibers, camel hair fibers, and the like.

The term “stiffening region” refers herein to an area of a material having a greater
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The term"elastic", "elastic properties” or "elasticized" refers herein to
any nmaterial that upon application of a force to its relaxed, initial

| engt h cawoaBnad4edhr or elongate to its el ongated | engt h wipChraisn2/supt ure and
breakage, and which can substantially recover its initial |ength upon

rel ease of the applied force. A "natural material"” neans herein a materi al
derived fromplants, aninmals, insects or byproducts of plants, aninals,
and insects. Non-limting exanples of natural materials wuseful in the

di sposabl i i '8 i - fibers, keratin
fibers, s??@uh*sfifgfaghggdﬁtgﬁgﬁﬁ)%gg Qﬁg%efn} ?@hﬁsts?fntggg?g&rrgf'es of celluloid
fibers include Theadrmulefastic beien” refgsnhefeiber an arait ef firhaesal lRRthgt freatkt ke.
Non-limting. exanples of keratin fibers include woal fibers, canel hair
fibers, afHstiqproppities thapdhqsgofifheqadiarentgreag of Bginteridlef ers herein to an area
of a materi al [ / 426 / modu f
elasticity t haﬁ%;éﬁéal?ﬂ ﬁ?g{tﬁ%ﬁg%jggoggg tgrgrhggezn éof arr%e;{ #:%%ra iégﬁ'l.zl}afhng at%[lré%%elo

"el asti c begibility éheisarddeingirims peranetar @ar 24 haumeif efdiglreapbngadnaai@
el astic properties than those of the adjacent areas of the material. The

t erm " br eZ¥RABY ER) Bgndint of Breadiacend aegap of heamptentada of a material having a
greater Dbreat MR A in.. ¢ t.er r 24 hours of
noi st ure vapor Il}q’lrbélljrtllgfﬁl Osf(stlﬁgﬁ%%érg[ﬂ Iel{'%)%g}tf Hgsﬁ bterr]{gntderosfooﬁ h raecﬁr%{l(?gr%? 1:fi;)ﬁ‘elas of

the mat er illstraég 8iid érBb&iiMEnt dTanRb&IBEH: aitlR¥eot the Preait iRRstioR&pedifledtood by
reference to Fi gh 1 illustrating one enbodi nent of an absorbent article of
t he presedisppspbéndipper, 1 Os plati b el yndegstandingpsvigh of thii ewingdesetiptionasidl of
under st andi nuch of the foll owng description will be made in terns of
the di spoggb dedh lpme Ofgﬁf.;e @l"ﬁ%"sﬁf’)lgéiéag’e&g&c The disner 1Y can comprise g imilip ‘_’I{Yof

i mpregnat ed itipesdiRied agehfopIBE EMSmbEYs Oinf® MRS VerS UliSdatk esf afe Hﬁ?_eld ijgper

10, providing specific material properties and/or specific functions for

t he di apePrOlV(D&,lng sedeifaesmatefigh prerertipd and/ar spgecife funsgjohutor theodiapar ddnsiichlze, | egs

O L RS B S5 b 28 S 1000 oL e B S Sxggoed by
vearer presisledl anedatice! dpldssed i RE eladief12t BfotRét dSkRingXBr@RReHolkhe t he
wai st elastic 14; a fit function around the torso provided another elastic
regi on 15theewpisesfsibd earea previdest inoilre dlastiidegpan oflfhe agtidlastpeessed)by thect i on
that pr OViw%% e(ialls%g u{f, e]: q{t function around the torso provided another elastic region 15
expressed by an elasticized side panel 16; a fastening function that provides closure for
the diaper 10 is provided by a stiffening region 21 and a stiffening region 23, expressed as
a slot member 20 and tab member 22, respectively, capable of engaging to effect a desired
closure; and a breathable function for the diaper 10, provided by a breathable region 25
expressed by the outercover 24 providing transmission of vapors through the outercover
24, as well as a barrier for liquids including waste exudates.

In order to provide the above functions for the product, the thermoplastic members
impregnated into fibrous substrates result in new composite materials having a variety of
unique properties contributed by the components of the new composite materials, which
can provide desired physical properties at lower cost due to less polymeric materials than
needed by conventional lamination technology. Because of the fibrous structure, the
resulting composite materials have lighter weight and greater mechanical properties than

the polymeric resin. The fibrous substrate provides desired structural fibrous network of

generally interconnected fibers having desired tensile and stiffness properties. In addition,

10



the diaper 10 is provided by a stiffening region 21 and a stiffening region
23, expressed as a slot nenber 20 and tab nenber 22, respectively, capable
of engagiwg wo3wbké ect a desired closure; and a breat habl ecrursor/ssi f or the
di aper 10, provided by a breathable region 25 expressed by the outercover
24 providing transm ssion of vapors through the outercover 24, as well as
a barrier for liquids including waste exudates. In order to provide the
above functions for the product, the thernoplastic nmenbers inpregnated

above fu _ | ers i mpr egnat e
ofuni qua g ana 8. SuhE oY lculoBS RETHRR b AR b R AL s st Bl 1 o

mat eri al s theVBb@Positeanatefisly i Wee pesenredb@ytitalis AEPRAY &d B dluhewsrfikeast due
to less polyneric materials than needed by conventional |am nation
t echnol ogynsi@eatkimpeegspted mrenthas dotidedshyrthe taggleroluntreot the suprepmiemamber t e

materi al s have d i ght.er i ght an reater hani cal .properties than . the
pol yneric resi ﬁ{lg.%gia%}rgp%%smgg}gg?cfgﬁg Vd?%\%élg K Ctéqdﬁrga&s? BSR4 D ous
net wor kK oftherg@pRER h¥mb8t 30 60HR5FERM: fivBRich fAWINEG dagi1veded 5’5 e a6d
stiffness properties, In addition, 10 WO 03/039426 PCT/ US02/ 35421 the

per cent f intrarbey @0 widhofastehimgsysipmsid Eigral)erThel vophih9 af defoteditye ree@hgulac al

properties,in .the ¢ osi.te materjal. .The percent fiber volune js.defined
as the volP{iRs B?Wervleﬁceig‘gvmflr@i g8 Sﬁeﬁﬂ%@gﬁfsélgacﬁﬁﬁﬁgpet&c% &P Wf“ﬁﬂ’@ Rotal

vol une of rédigintduBeRah edrvimrResutlifit, % tridndlh) 8igedbiasa ﬁ%mary Arftigpean, Vi ew
of one enbodi ment of an inpregnated thernoplastic nenber 30 of the present
i nvent i onaf pelygery an \@iipke,l R datienetdbynyt kembimation ntheteef. 20 hef imjregifatst eni ng

system 18 (Fi g. . The void 19 ig defined . hy a rectapgul ar, shape; .
novever . iremgplesicmente Sloraurien by Fyrefiedly ful e gloata o St Siaing
includingsa 7RG 6ﬂﬁ@im9£&?hét9@thé’m8f:‘lﬁé’tio‘ hPEBEr RHEdA iR xl-k e fons 2
trapezoid, a square, a parallelogram a polygon, an ellipse, a ci rélfe, and
any conbi patferablytfioen solfimetdre td mpteeginat g diredtioey andpr@s microms ndmilliBRteps mvi des

the desired rigidity and strength around. a s] ot. enin 32. The sjze of
the inpr egl?fa% élge‘ftl?é‘r n@p‘?n&s‘?’iﬂt" FHethe3 ’c?‘afr’i’s\?ar1§/%Br¥n§‘4 16, X GIPERS{oi 2>

pr ef er abl r L L] N, Xs: i i i.crons to
e U R N o e KRl RN
mm t he xidanriesisidoprofik tAst yialds asids tiiekiesdivanttiohan tikan dvaensial. dngndther
y-axis, fromabout 0.3 mmto about 1.0 mm_ in a desired profile that yields
a 70% t hi ERRedseph they dupensipnyin80mg; therstigrensipn isAvterand the z dimension

along the y-axis can vary from 0.05 mm to about 1.0 mm in a desired profile that yields a
95% thickness variation in the z dimension. In yet another embodiment, the y dimension
is 80 mm, the x dimension is 25 mm, and the z dimension along the y-axis can vary from
0.95 mm to about 1.0 mm in a desired profile that yields a 5% thickness variation in the z
dimension. From the preceding embodiments one skilled in the art can see a wide range
of thickness profile variation is possible with the present invention and all intermediate
values within this range of about 5% to about 95% are also contemplated.

Properties of the composite material depend upon the individual properties of the
polymeric member (resin), the individual properties of a fibrous substrate, and the volume
of fiber impregnated into the polymeric member. In one embodiment of the present
invention, the composite material of the slot and tab fastener system 18 (Fig.1), including
stiffening regions 21 and 23, comprises a polypropylene thermoplastic member 30 (Fig.2)
fabricated from a polypropylene resin such as BASELL 917 manufactured by Basell

Polyolefins Company N.V. of the Netherlands and a polyester nonwoven substrate such as
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enbodi ment, the y dinmension is 80 nm the x dinension is 25 mm and the z
di nension along the y-axis can vary fromO0.05 nmto about 1.0 mmin a
desired pwofoslogosehat yields a 95%thickness variation i npchhassa2/si4eensi on.
In yet another enbodinment, the y dinension is 80 mm the x dinmension is 25
mm and the z dinmension along the y-axis can vary from 0.95 mmto about
1.OmMmin a desired profile that yields a 5% thickness variation in the z
di mrensi on. Fromthe precedi ng enbodi nents one skilled in the art can see a

vent 1 on it e SPBRRR & e Byl Bind RRTSONLERY She MASHACSET

about 95%palypraykede Gevit @aPh ah@ihlusPs OARcite 9f abodthiR0oPRPiRaINBY 69)] add
depend upon the individual properties of the polyneric nenber (resin), the
i ndi vi dualSQVbpRAtpad¥estsr nanwpynolifleers hvet & modulug i elaplécigorfiiaheut 900 Mbar

i npr egnat inta.th al.yneric menber.. | n.one enbodj t he .present
| vent on e ne e SuRBt ReeF L ORR s ne T 6PET Te PRI RAATEBE FER 15
(Fig. 1), ab&el 1084 Gabosit 9d% einhvE @GhSUIRusLE Bd3flciBBranERBTETdnS @60 1700 MPa
pol ypr opyl ene thernopl astic nenber 30 (Fig.2 fabricated froma

pol ypr opy Itemboute§Q9 regpe@NSHL [WIREl 1sraremdfzeenily emeatsy Basdht m@ulysodlef i ns
Conmpany N. V...of t t her.| ands, and ol yest er nonwoven. substrate such as
T 00 by 6sSly s DEbBTIB TR R R b Anolg At b eticr
brand nangn,Seh0MRAe cbipoBSHater 6f tp@lsmpgaﬁwgtﬁg@st%rﬁﬁispstaﬁswacaﬂa?me@% of

el asticity of about 1200 MPa (Pascal x 106), ONTARA pol yest er
nonwoven bplyethylehe thermoptasiicl raemidr febrasted diany a pblyathylene 8800suvPas BABEEL

from  abobisaBePes BBBUECEs el Eoetk s darieny L Se PP AR Fr om
about 170§ M?estetr QoaRevin 8RO aPRich! RSRERIMYEIM, LyMBPan B D@ 4rt GARL! Y

greater than the nodulus of elasticity of the thernoplastic polypropyl ene
resin. | nbandiname SEMHBARAe The BASHIL. Jorpedamrit020 ipoiyetityl e resit bascompdiding ef

material of the slat f ast ener gyst conpri.ses a pol yethyl ene
t her nopl a§ t&“ﬁ‘eﬁ“{)a?"“?ggf) f@g’t‘ éﬁasf:?elo’ﬁnlggpé]i"?ghm‘%ﬁé PRA¥gster §198W°§é] ;é SELL
Lupol en 3 i .
Net her | angé%aggﬁb%ﬁggo%ggg @%tyﬁgﬁ%@ér@%g{s@%aﬁh%ﬁ%ﬁ@é Jr}r%sln?{plfl‘s g%:tnllijdr?%(f 1’by
DuPont of c@eapasiag e fibhexderlumb oA 8ONTHFA SEAFARAL abbne 1 BASEaboltYON, em BHZ2Q

pol yet hyl i of elasticity of about 300 MPa_ (Pascal x

ene [ esi as .a nmodulu
106) , and SGNHARY SQF%’é’t EMSHgnifeTe APFYIpEY0 MPa to about 6000 MPa, which is
significantly greater than the modulus of elasticity of the thermoplastic polyethylene resin,

From the preceding embodiments one skilled in the art can see a wide range of
modulus of elasticity variation is possible with the present invention and all intermediate
values within the full range of about 350 MPa to about 8000 MPa are also contemplated.

Further, in regards to the tensile strength of the fastener system 18, BASELL 917
polypropylene resin has a tensile strength of about 300MPa, and SONTARA polyester
nonwoven substrate fibers have tensile strength of about 1800 MPa. The resulting
composite material comprising a fiber volume of about 10% to about 90% has a tensile
strength range of about 400 MPa about 1600 MPa, which is significantly greater than the
tensile strength of the thermoplastic polypropylene resin.

In another embodiment of the present invention, the composite material of the slot
and tab fastener system 18 comprises a polyethylene thermoplastic member fabricated
from a polyethylene resin such as BASELL Lupolen 3020 manufactured by Basell

Polyolefins Company N.V. of the Netherlands and a polyester nonwoven substrate such as
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have a nodul us of elasticity of about 8900 MPa. The resulting conposite
material, conprising a fiber volunme of SONTARA, ranging of about 10%to
about 90%oaan3fiave a nodul us of elasticity rangi ng frompalrasn2/3&01 MPa t o
about 6000 MPa, which is significantly greater than the nodul us of

el asticity of the thernoplastic polyethylene resin. Fromthe preceding
enbodi nents one skilled in the art can see a w de range of nodul us of

el asticity variation is possible with the present invention and all
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MPa are al so contenp ated in regar ensile's
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enbodi ment of the present invention, the conposite nmaterial of the sl ot
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fabri cat eg d_Irom a polyethylene resin such as BASELL Lupol en 3020
manuf act ur e by Basell Polyol efins Conpany N. V. of the Netherl ands and a

pol yester nonwey@n b pedcédih embblinitatsloheWRi 0 D384 26 RETLS0R{B
manuf act ured by DuPont of Del aware under brand nane SONTARA. The ASELL

Lupol en 3@21@11%411%1%}15 possitlesiith thapresentameintien and el gnthrmhgdiate ablues witbinvPa

(Pascal I est woven fib e atensile

st r engt h @Béﬂ}gef‘g(ﬁg%ﬁ%gﬁ) PB%fﬂerOM ags SS‘iOP%n}Pé%}%(}/l al, conprising a
fiber vol urre OfTh&NE AR of aﬁgirﬂ,wge@{atedaMoang@ct ﬁleﬁm@mo%“{g 15?80 RVEnA
tensil e st rers)?t h of about 25 a to about 1600 MPa, i's significantly
greater thatn ehgeommscr Fenteurrlewgighe bificar loe nt)tnlmeﬁoptOéjéet i Elgpéllglwnydsema‘ossr esi n.
From t he sk| led in . th erange

od
0 O e PerteT ity ST AR P B hih s R msPpe S HovERigs dfeaigne
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MPa are al so contenpl at ed e profile of the inpregnated the astic

menber 301r(td¥|bgth1§uhsaate$)é4amgi 36, which are combined together to form a new composite
material 38. In one embodiment, the cross section of the member 30 can have a generally
uniform thickness in the z-direction with tapering 39 on the outer edges of the
impregnated member 30. Tapering is desired to provide flexibility at the edges to prevent
discomfort to the wearer from stiff edges.

Similarly, Fig. 4 illustrates a cross sectional view of the impregnated thermoplastic
member 30 taken along cross lines 4-4, having a profiled thickness 31. The shape of the
profiled thickness 31 can be selected to provide a desired strength profile of the composite
material 38, specifically, the shape of the profiled thickness varies to provide additional
stiffness at the ends 35 of the impregnated thermoplastic member 30 and more flexibility
in the middle 37 of the impregnated thermoplastic member 30.

The outer cover 24 of the diaper 10 shown in Fig. 1 includes a thermoplastic
member 26 to provide desired breathability of the outer cover 24 while maintaining liquid
impermeability of the outer cover 24. The thermoplastic member 26 can be made from a
variety of polymeric resins providing vapor permeability and liquid impermeability across

the z direction. Examples of such materials can include monolithic polyesters like
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sui tabl e geonetric contour having a linear or nonlinear profile. Fig. 3
illustrates a cross sectional view of the inpregnated thernoplastic nenber
30 shown wo 0Biogp422, taken along cross |lines 3-3. The theraopisassisel nenber
30 is preferably at least partially inpregnated into both substrates 34
and 36, which are conbined together to forma new conposite material 38.

I n one enbodi nent, the cross section of the nmenber 30 can have a generally
uniformthickness in the z-direction with tapering 39 on the outer edges of

[ f bj
the cdgos Lot brvaRL el by BRE A 3CEE, hAoban AV dudth uthdd 71

Fig. 4 il busicuRtesslile €416iam 65a6bnadd)aindVotRyysof Thd&viel'Bf @%&Ia@dlt had MRplidast i ¢
menber 30 taken al ong cross |ines 4-4, haV|ngﬁa profiled thickness 31. The

shape of ﬂrnpemwﬂbtﬂw &8N tAFY: lRpress U] oulgn dguers e det aarving fheothickaess abdhe ed
strength fi nposi r specifically, the shape of
. F)mgr Ecﬁ he}’mo;%/lgsct) rger{ﬂger 26”1'%;1 dle Hicc{tg )

the profi nessRat e POVIa |onal stiffness at the ends

35 of the lnprwm&@geéthsﬁﬂp&lnaeabmcy ﬁﬂ@heen@edmtep bRt Rivehtion, ther the
m ddl e 37 of the inp nat ed t hernopl asti ¢ nenber he outer cover 24 of

t he di apethemonlta@mwmem g6 can jbgohaniéartured rﬁwnﬂ:ﬁfﬁ&m d¢hatrre ab tgastgartially
provide desired bre cover 24 while nmai i ni

Pl o o+ TnkiegBurd Ftb ) Bieh HonBiiiohy Corfltd POLEObSHeas Ptib it HerTelhiband: 26
can be ma@m N@Hwaveﬁéqa& IrBolfh ERbIVEhbvng §%h§l§w@fgﬂ¥bfiﬂﬂﬂt YARRns/meter’.
perneability and liquid inperneability across the z direction. Exarrp es of

such mat eThalkresuling domplositiematsnal daniprevigoliqed impsrmidakidity Sobo8Y HBSMR®
PCT/ US02/ 3 RE ctyre Pont Q | awar e, oI I efin

material s ]?‘Pé%olggﬁ?ml #ﬁ?fﬁ t‘% dg fliet &Cklnf’*f(ge fgggﬁf'eﬁrﬁ%}é?t % gen
ot hers. Thenl R lab&ft 1@&3@;&@% hb&uy 38R clond ¥hid, 71 m&m@v&amnc\ﬁﬂeﬂﬂa&/
across the outer cover by varying the thickness of the 1 npregnated

t her nopl abigher degtberonIﬁIpermeatbdltz adi rec proomdedViht frease s e@cdatdrothichkpessmeBtni | i ty,
in one enbodi t he pres

can be mafi Fu’lne@efcf‘%}ﬁx? L‘atp;%\[fgq’gﬂeg‘{]gﬁet@ggﬁlqb‘gel%}gﬁ% E;tc n&gﬁ%ga’ed

oo U 1SR e 08615, MBI e 5

grans/ net eut@r coﬂ'eh@élr dxoiint the gprevodipg sinitediméreranal skdled iprthe iagtecdn gpei dwide

| mper maablalnlgte 0 rl?qu?l ljl?ll%terrr?gabmt\cl)anatlon is possible with this invention and all
intermediate values within this range of about 50 mm to about 700 mm of Hydrostatic
Head are also contemplated.

With respect to impermeability, in another embodiment of the present invention,
the thermoplastic member 26 can be manufactured from HYTREL that is at least partially
mmpregnated into a High Elongation Carded polypropylene nonwoven manufactured by
BBA Nonwovens Inc. of South Carolina, having a basis weight of about 22 grams/meter”.
The resulting composite material can provide liquid impermeability from about zero
grams/meter” to about 5 grams/meter’ Dynamic Fluid Transmission at an impact energy
of about 1000 Joules/meter”. The thickness of the thermoplastic member 26 can vary
from about 10 microns to about 35 microns for a 71% thickness variation, wherein a
higher degree of impermeability can be provided in areas of greater thickness. For
example, in the crotch area of diaper 10 where greater liquid impermeability is desired,

the thickness of the thermoplastic member 26 can be greater than in other areas of the

outer cover 24. From the preceding embodiment one skilled in the art can see a wide
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about 700 mm of Hydrostatic Head. The thickness of the thernoplastic nenber
26 can vary fromabout 10 mcrons to about 35 mcrons for a 71 % thickness
vari ati omvowd@s®izer a hi gher degree of inperneability canPog/ysonsisded in
areas of greater thickness. For exanple, in the crotch area of diaper 10
where greater liquid inperneability is desired, the thickness of the
t hernopl asti c nenber 26 can be greater than in other areas of the outer
cover 24. Fromthe preceding enbodi ment one skilled in the art can see a
i.ble witht

w de range. of bility . variation.is S
i nventi an%n k s nt m%?létyvgﬁa OHI% ROR! L i \SV%IBa 2 18%/ergx[98u€n¢50alnm to
about 700 jnpeneddiddy di108¢ withie this@ashedabahtsRrs grahrmdtal el abdit shyrifsarRe:” t 0

i mperneabi lity, in another enbodinent of the present invention,  the
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partially 29 ted into a H gh El ongation Carded pol ypropyl ene nonwoven
manuf acturcglél% A Nonwovens Inc. of South Carolina, having a basis

wei ght of aboutwi? r&paErstoNBreRhability] e ohe Sribolitert QTRAS ipr&e AR IS EhtfIn, @1?@
provide liquid inperneability from about zero grams/neter2 to abolt

gr ams/ met dr2mPphasird mefibar @6 Trarbsmasifoturad fom FMEEREL éharigyat laaft ptcbt)alty 1000

Joul es/nmeter2. The.th f the.t It nber 26 f
2bout 10 MREFBRAS Saiso B ReialCE] PRboRRylehe RRucker, BRGPRURS Bher of n

a higher Hiﬁﬁgf\%ﬁw@fzedsrm@rdi’%%mkﬂ CérMh&ﬁﬂa@ﬁg RHQMS defbht Bf RS2 gxfarr%ﬁa&ﬁf
t hi ckness. For exanple, in the crotch area of diaper 10 where greater

i quid indée m@abmlglqoylgosqumstenequan frérede bicethngidisy, (Mousﬂuﬁs thrfmmisamssncm
menber 26 _can ter th n ot her areas of, the ter ver 24. From
The. ot coodiig bR TR o g i aciber i ropg 14 keies weabogt 4 O daor

03/ 039426 Rt b0 e L Thana&ulls ol (e lnh GREEGAGNbLL26 SRR FOR dobut
possible wth this invention and al Internmedi ate values wit’hin this range
of about 2&moicymane Abmiti52niceorafout 75%gmmkaésm4aﬁat20n Dytreacin highketidebree of

Transm ssi on a ..an inpact epergy of about 1000 Joul es/neter2 are also
cont enpl atb\'if’&t apjiitye "Ef‘p@aw CRETREET, Hglﬂ“ﬁrtﬂVqueFF of¥ B ke Veaistape

present | Qyey 'eP@O &lﬂfre g%’a‘?ér”&@%tﬂ?&h Hedggﬁ ﬁﬁe GRRKRR %?QH{E%%B@Q from

HYTREL t hat i | east “parti al ﬁ/pregna Fnto a K gh El'ongat

Car ded po In)epﬂmp)lbemﬁ breoleywOthan mmtlw‘r aedadrofdhdyuter cover 24. From the preceding
embodiment one skilled in the art can see a wide range of MVTR variation is possible
with this invention and all intermediate values within the full range of about 2,000 grams
per meter’ per 24 hours to about 10,000 grams per meter’ per 24 hours are also
contemplated.

As disclosed above, the new composite materials can provide desired elastic

properties. For example, the waist elastic 14 of the diaper 10 shown in Fig. 1 includes a
thermoplastic member 28 to provide desired elasticity of the waist 14, providing desired
comfort, gasketing, and sustained fit. The elastic property of the waist elastic 14 can be
provided by a variety of thermoplastic elastomeric resins providing elastic properties
across the thermoplastic member 28. In one embodiment of the present invention the
thermoplastic member 28 can be manufactured from KRATON, styrenic block
copolymer, available from Shell Corporation, that is at least partially impregnated into a
High Elongation Carded polypropylene nonwoven manufactured by BBA Nonwovens

Inc. of South Carolina having a basis weight of about 22 grams/meter2. The resulting

composite material can provide elastic force at 200% elongation from about 400
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BBA Nonwovens Inc. of South Carolina, having a basis weight of about 22
grans/ neter2. The resulting conposite material can provide breathability,
Mbi st ur e wWapan3die@ansm ssion Rate (MTR), from about 2, 00@cgriaes3jer neter 2
per 24 hours to about 10,000 granms per neter2 per 24 hours. The thickness
of the thernoplastic nmenber 26 can vary fromabout 10 mcrons to about 35
mcrons for a 71%thickness variation, wherein higher degree of
breathability can be provided in areas of | ower thickness. For exanple, in

t he wai st are f dia er reate reat hahj,| i esj re t he
t hi cknessgﬁafm t%rwg‘ﬁﬁatgt ?tbo n@gg %/Eggnml% ‘Y@ L%ﬁ (ﬁho4t6h8 e eas
of the OUTtlﬁirrmﬁﬁl‘éﬁﬂc &émbgmsn% Srally peHRhdiculaefP®di dRbliorP DL stedtéll foR€ksi Bart he
art can see a w de range of R variation is possible wth this invention
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meter2 per 24 ho t. 10 00, gr met er 2 ours.are al so
cont errploatcﬁrbva% PB%Q(S%HB@% fﬂﬁ(g“ ?}g& rﬁ{gﬁ% °t énr@t/%nﬂilglfr?s%&aﬁl PBvi de
desired ekagtdifa g%s@aeaégr@esof E@gucembﬁ bd PRVIRIdSTH £bASH greétér ficknlg

di aper 10 shown in Fig. 1 includes a thernoplastic nenber 28 to provide
desired ehed/vi eicay ki exampleaiis the Yackpwast aiemdOdesthe ellapec d 0 wharg aggisdtet i ng,

and sust ai it. The el as ert f th ist elastic 14 can he
o ovt dod BUGE fixed e o, festin the BhiaBract e it o7 L% LErmePtis Fieitog 2B ast i o
properti eéan@ézélg%r&Q@ﬂ&gg{@pgsa}g%ecwmﬁwr 28. In one enbodi nent of the

present invention the thernoplastic nmenber 28 can be manufactured from
KRATQN, styr e n ihc ahxithmkexanmh@ oy mtifizing \eddistia lpkapeftisstishebdticeg rmffau ofithet hat

is at |east i J atedlntoa H gh El ongation Card )

pol ypr opyﬁ@ﬁ ni%ﬁ\’)énmgg ?laclflelﬂléef w BERP ngﬂg r ¢hdo %?V@%&Fﬂred
Carol i na r g
conposi teQ%gtltl(g |(gtp§glr?§% QJ(?J&IC q st| c %’r%gg& gt gﬁgﬁ%%skggﬁ oﬁﬁ%%%érﬁ&about
400 15 V\Dpﬁb’.iséﬂQQeCE‘ZﬁlePéHétuSw 36212 gaank phovddednbw dtvariety e thekmapladic

grans/25.4 mwi dth. The width 46 of the thernpoplastic nenber 28
general | yebétPB’@ﬁﬂF%S&FPSaPTOY{Sh’E%@aﬁICrIE@P‘?YB?F WO%tth%ﬂtqmpahaét&me@aﬁr P01 £ r om

sbout 2 Sosht o PAGTLEREL i LR Bg o Moy OPTL PO 22
vari ati onfromKRAGION &tygsntebleck Cigg)ﬂ)ex&r(ai/aiblb&sﬁrdnﬁ Sﬂl@ﬂ&qﬁﬁﬁhd)f;t}m B\t thask 1 n
areas of greater_ thickness
partially impregnated into a High Elongation Carded polypropylene nonwoven
manufactured by BBA Nonowovens Inc. of South Carolina, having a basis weight of
about 22 grams/meter’. The resulting composite material can provide elastic force at
200% elongation from about 50 grams/25.4 mm width to about 100 grams/25.4 mm
width. The width of the thermoplastic member 42, perpendicular to the direction of
stretch forces, can vary from about 2 mm to about 20 mm and the thickness of the
thermoplastic member 42 can vary from about 30 microns to about 150 microns for an
80% thickness variation, wherein a greater degree of elastic force can be provided in areas
of greater width and/or thickness. For example, in the back leg area 44 of the diaper 10
where a greater elastic force can be desired, the thickness and/or width of the
thermoplastic member 42 can be greater than in other areas of the elastic leg cuff 12.
In yet another example of utilizing elastic properties, the elastic side panel 16 of
the diaper 10 shown in Fig. 1 includes thermoplastic member 48 to provide desired

elasticity of the elastic side panel 16, providing desired comfort and sustained fit. The

elastic property of the elastic side panel 16 can be provided by a variety of thermoplastic
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and/ or area. For exanple, in the back waist area 40 of the diaper 10 where
a greater elastic force can be desired, the thickness and/or wi dth of the
t her nopl awoios/oaeeber 28 can be greater than in other areasTafSor/Bmnai st
14. In another exanple of utilizing elastic properties, the elastic |eg
cuff 12 of the diaper 10 shown in Fig. 1, includes a thernoplastic nenber
42 to provide desired elasticity of the elastic leg cuff 12 providing
desired confort and gasketing. The elastic property of the elastic leg
cuff 12 c OVl: e - Ia t [i¢ resins
provi i ng ooty Rl R AE Brebiaifle YARAChpRict UEDIDR: HerbrGUSRIRIEE ' 6%

enbodi mententodinhént I @iseepresdnd m@hm@nthetthmﬁdpwsﬁ@ Bleattet a8 TRITDE rma‘hafz@:ﬁﬁiecbe
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for an 8G¥etwidekReske \ﬂ@errm@ a§ift mMAReLidn, %e@%ﬁtﬁhﬁﬁr feeeeair&dtiog! gstitectf or ce
can be provided in areas greater w dt h and/or thickness. For exanpl e,

in the badkcesegeaar waryfroof ab@ui di mperto 1gounhkile man,greditbe thicksesscof drce can
be desire t he t hi ckness and/ or dt h, of e. the | ast]c nenb r 42 can
be great ef'SRIRIEFHP BIFH“Z’F” égéﬁ%v V%“P{E aBP‘éts%]H“‘er’@s &’umtt%uﬁ%b [HCLoRs %fn‘H’t her
exanpl e ofgoyy t'hidkﬁbs@gzaﬁhﬁfﬁlt meﬁi@pgfewe@aegrw@f &Ghsa8 trbree %Mﬁe ﬁ%@ﬁl'ed %r@aﬂa;s the
di aper 10 shown in 1 includes thernoplastic menber to provid

desired elfg@atecmdth@hd/bh&n(édnastl c side panel 16, provi d| ng desired com‘ ort
and sust ai ned he el astic sid 16 can

Th I t
be provi ded bytf'éle@a e%ﬁ?&?l?%%ﬁﬁﬁaﬁ%%@gem% R 3}9@2?%421
el ast oner gy ehBsh, Maie emxalméag?@m%h LCilRGERE §éh€1§a€&a'il9§1ﬁFf%‘ﬁer € gr&eés%t Ic

menber. In one 'embodi nent of the present I|nvention t stic
menber 48icaapabke ofinufcastt pargdly fmoepidRAEGhErstoptastic andmhieek ito pumleyoremore
avai |l abl e %r om Shel | Corporation, that is at |east

fibrous substrates. e thermoplastic members can be impregnated into the fibrous

substrate through a variety of means suitable for supplying and depositing molten
thermoplastic resins. The means can include ink jet, spraying, coating, screen-printing,
intaglio printing, flexographic printing, and the like. In the preferred embodiment of the
present invention, the means of supplying and depositing molten thermoplastic resins can
be provided by a rotogravure printing process because it provides flexibility in desired x-
y-z dimensions of the thermoplastic member and desired quantity of deposition of the
molten thermoplastic resin.

Fig. 5 shows a fibrous substrate 36, which can be provided by a supply roll 52,
moving through a rotogravure printing device 54 that deposits molten thermoplastic
members 60 onto the fibrous substrate 36 to at least partially impregnate the fibrous
substrate 36. Then, if desired, a fibrous substrate 34, which can be provided by a supply
roll 56, can be combined with the substrate 36 to cover the molten thermoplastic member
60 and allow the molten member 60 to at least partially impregnate into the substrate 34

to form a composite material 38.
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partially inpregnated into a Hi gh El ongation Carded pol ypropyl ene nonwoven
manuf act ured by BBA Nonwovens Inc. of South Carolina, having a basis weight
of about wdad3gswps/ neter2. The resulting conposite materi @cTamo2/pssovi de

el astic force at 200% elongation from about 100 granms/25.4 nmwi dth to
about 500 grans/25.4 nmw dth. The width of the thernoplastic nenber 48,
perpendi cular to the direction of stretch forces, can vary from about 2 nm
to about 200 mm and the thickness of the thernoplastic nmenber 48 can vary

from about 30 s 405e! O RAkertBi bEWINP L8N B0 NECKDSRE NAILRt O

wherein a greater ree o orce can rovideda Inareas O
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at | east th i.opr. ' l.ast | G into o or_.nor e

i brous. saparracasde FRSTHMEE HBSL SRR by Su P Bh il oy Qs B e

fibrous suhgbsitd RatefiaRughhapieadrit ehventbn RRR NI thablids,[ORersinul1ydsnenand
depositing nolten thernoplastic resins. The neans can include ink L§§,

sprayi ng, stlsfaianig, fibgeise eNoRfturans supstratpseanginelode films,i fats, foerasagd dphli

printing, -and_the like. In the preferred e di nent of .the resent

i nventi on, ehéouﬁ%%no_sfkgfe LUPpryi K fgﬁdalayeSBQFtﬁF ng bt tlgﬂualﬁlér ﬁ%’g‘l‘g‘&?i &

resins camon&htqviiay ntkRds DYigd s 1sREWE B Wi 1@rolfa_tcbﬂ@ctmfg%e§fs REGEAUBBY hhip

provi des flexibili té‘_gl n desired X_géi;llzqi i mensi ons of the thernoplastic
Hed.o

menber andold @sir r58aviiglsen by heftediep fughert the degrsietad rimpiegnatogp! eant b
resin. Fi 5 0 a.fibrous substrate 36, . which can be provided a
Cuppl'y rorredsd Berittolif §F o BVER s Brrtondi, PR g0 BEosH phite
deposi ts mbréRNsubbesteOPs Aad 136, aftePHRENHSTAEH tilod SOtk ithY Rlédtes WRSbpHL&IS6 t O
at least partially inpregnate the fibrous substrate 36. Then, if desired,

a fi br ous nzamwsr GAtapd 3k, fikvis substiatehd4 pndd6.dEle ntogravupprinting dévicdH caan be
conbined with the bstrate 3 o cover the | ten therm stic nenber 60
and al | owderEIaBlF FhBafodd il FHieaa At | oD B L RTEeT he
substr at e ,3dtind Qevid T CBIERRA ffdn RRIRTh& B8 of aliPnd3/ 039426

PCT/ US02/ 55421 The degree of inpregnation of both substrates 34 and 36 by

the nolten Fig. 6 illustrates a magnified view of a rotogravure pattern 70 for depositing the
molten thermoplastic member 60. As shown, the cells 72 are preferably intersecting with
each other to provide a contiguous distribution of the molten thermoplastic member 60
along the rotogravure pattern 70, which result in a contiguous distribution of the molten
thermoplastic resin in the thermoplastic member 60.

For example, the composite material 38 (Fig. 2-4) of the slot and tab fastening
system 18 (Fig. 1) can be manufactured by the above process 50 (Fig. 5) utilizing two
substrates 34 and 36, molten thermoplastic member 60, and subsequent compression of
the composite material 38. Further, the breathable region 25 (Fig. 1) of the outer cover 24
can be manufactured by the above process utilizing preferably a single fibrous substrate
36 and a rotogravure pattern of the desired shape (in the form of the breathable region 25).
Furthermore, the composite material of the elastic waist 14 and the elastic leg cuff 12 can
be manufactured by the above process utilizing either one or more fibrous substrates and
respective shapes of rotogravure patterns. Similarly, the composite material of the elastic
side panel 16 can be manufactured by the above process using one or more fibrous

substrates and respective shapes of the rotogravure patterns.
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t her nopl astic menber 60 can be controlled by applying a desired pressure
onto the conposite material 38 to effect the inpregnation. As described
above, thwosshsswates 34 and 36 can be any suitable fibr®eI/sobsiwnate in
any suitable conbination. (Alternatively, conposite materials of the
present invention can include nmaterials, wherein at |east one substrate is
fibrous. Nonfibrous substrates can include filnms, foils, foanms, and the
|ike.) The source of the pressure can be any sui t abl e nmeans, i ncl udi ng
contacting or LG . Fi NgEX f tacting
means providedlﬁg&£8§§QEéEﬂ%(ﬁ§%ﬁ&n $§%GF c%ﬁégg aﬁﬂgegtg% @z@ﬁ@h
Further, tshiz gaglegadtic 16P¢R0BELIrONdERDYDRari@fsf %ébﬁﬁhrﬁYoﬁehﬁlo‘ﬁkSﬁQﬁid‘hy of
the nol ten t her nopl astic menber 60, the porosity of t fibrous substrates
34 and 36, naaEentHestEsiching @f tthn somnogife Moteniat ﬁepﬁmm@nﬂy lekangais| thstlisousrenber

60 and the fibrous tes 34 .and e r,0t ure devjce 54
can be ar?&bsstrﬁl{et 88 %&QZ @lﬁ?no %ﬁtlctni’teél?stt% Bettgbwca%&?rat 5(7?({: t“t%gt 'TUPt abl e
rot ogr avurige sybsiritel NAItElBYT €y, GHbr 6 depésitinpethef rh@erﬁteanJﬁl%tm hBfberdlthe
California. Fig. 6 illustrates a nmagnified view of a rotogravure pattern 70

for deposiftorews @l%bétratﬁblannbet h@amﬁbltasqqn@ohﬁ@tﬁbéhe Gibrouassubiate, int the webd s 72

are preferabl ibhg wWith..eac er rovide a conti
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pattern 7Qorc¥hn Qﬁ'e cRssY | direttion t& @RdH1Q Wﬁleﬂhéﬁtﬁdtteuaeaaepto Ettlacm%ﬁﬁ{l the
thernoplastic resin in the thernoplastic menber . For exanpl e,

conposi t e praidad expasgon ¢ the Slll)sﬁ;ytmf the slot and tab fastenl ng system 18

F 1 b f.act th b | t
Substral es 34 SHISA ITFRAS ro et HOpra oL A oF tBeresHarsasBaaNee
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25 (Fig. 1) of the outer cover can be fanufact ured e above process
utilizingop n@[reﬂatlhyplastszl mafenalf lobtowslbstmjs B6atne thad cmntimmgr\@ilth)g sehatiace

pattern of th esired shape (in the faormof t breathable regi on 25).
Fur t her nor8 n&&ﬁﬁﬁ?WP@PﬂﬁégPﬁaﬁﬁ??“?ﬂ?‘EwagFS 1alts and the el astic

leg cuff 12 Caljgybe sManKiact ‘Angt}ﬂett EFOC@QOX b&flﬂl%%%f Whd léﬁ(%éﬁtgm%ﬁtnﬁlr one

or nore fibrous substrates a respective s apes of rotogravure patterns.
Simlarly ,shctheg tlemueif heultiple elepczsincmfdet/tmes 84 asd 57 to pradédepankibleldepostione
nanufactur y the above process using one or nore fibrous_ _substrates and
respectiv@ Qﬁ%ﬁ’é@ofﬁt ﬁ’éoﬁlg?lﬁd?aa?ﬂﬂl%oﬁatopé (O &orq gubstrates 36 and 34, including

deposition onto two or more substrates separately and then combining them. Further, the
use of multiple deposition devices can provide a greater deposition weight of the molten
thermoplastic material, a greater z dimension profile variation, capability to deposit
different thermoplastic materials, and capability to deposit thermoplastic materials of
different colors, and any combinations thereof.
TEST PROCEDURES
Liquid Impermeability (Hydro-Head Test)

The test method used by the inventors is the following method derived from
ASTM D751 titled Standard Test Method for Coated Fabrics, section titled Pressure
Application by a Rising Column of Water, procedure B1.

The test principle is to increase an adjustable water head of distilled water on the
top side of a test specimen of about 64 cm?, such as a film or an other porous material.

A test specimen is cut to about 10 cm by 10 cm with a centered O-ring seal of

about 8 cm diameter. The sample plate has a centered opening of about 7.6 cm diameter
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WO 03/ 039426 PCT/ US02/35421 In addition, the elastic properties of the |eg
elastic 12, the waist elastic 14, and the side panel elastic 16 can be
provi ded wWo 03mBe406ls secondary operations, including increaansab/3siretching
of the conposite material to permanently elongate the fibrous substrate to
enabl e the thernoplastic nenber to stretch within the provided el ongation
of the substrate. Alternatively, prior to depositing the nolten

t her nopl astic nmenber, the fibrous substrates can be strained to

consol | 9ake dhF shiRuAT RS bR saB Ik LOSReiphi gk o (PG ahelr

deposi tion of the nolten iC ,can FOT ¢
the cross pllité RCdateilly posficidamdben v famihnkagiaetdrPeRPEx tSlufin @tabButd i n
the provided expansion of the substrate. Figure 7 illustrates another

process ehBiEHs ek a gountieg Paresentas ito errvenigntly AW tightening afglee sinpleiplaiepl e
deposition_deyjc 54 and 55 . to provide |tiple depositions of on or
mor e t her fYOp E%ttlgg Sﬁ‘%]tpz iuaagrh%%kgoyamse%sspfé ree“{%B, (%i@n?l er® COHBT FPAPi th a
subst r at e pogflonsdnehider theBediBg HEYEEAhpls PREeBUasY thd@Basidticans onto the sane
substrate. Figure 8 illustrates yet another process enbodi nent of the

present i nvent ilba Pesshowicalymnhkas sssidoraymorienist @pdeipg sif rbowt Idemi di@setdatoand
57, to praoyide nult.iple depositions f o or re ther | gsti c terials
onto one 8ﬁ0%P%ne§hB€f? 3tp8§1p3%b°élﬁclj %&qvﬁgﬁ%iﬁ € WE’@BB&“?IF na@ﬂwa W or
nor e subsi#rad-8ay BR8B! @nChy nddifhtddnBN (1O ¥BARICASH (theMowdididietmpd/ i otifR Of

mul ti pl e deposition devices can provide a greater deposition weight of the
mol ten t helumppifigsthedestat erial, a greater z dinension profile variation,

capability to osit . different ther l.astjic_materials, apd capabjlity to
deposit ther rmgﬁgﬂning lﬁﬁ?tetPir%EFesh‘(‘?th“ﬁe%rlBﬁlﬂe ]é?fﬁlfﬁxsc,"?‘gﬂ’él t%2§4 EBhB1IA%: i ons
t her eof . ST. PREGE (s 10N o Whi s . .t est
nmet hod usgg -t{yft he i@%\?g?f) Jgrsglyt:ngk %ﬂr@gfp glﬁ‘? l(}\l/l\,iE Eg%%%%&dwgé??é%ﬁ% AgTM

D751 tit| sdtcBednddpah TesfirsMerdpodf fvater Galding bfFalirthe sest spatimen thé tpuat is
Pressure procedure B 1. The test

princi pl eirﬁ\glg%l%&’ 3%%8&&?“3@%5?&&%%%&?‘%\%@%5 WPO’H‘F%_E’} vigeffer on the
o et PO WREIEE O OBy 5 AN g
cent ered €hauidbe swadgedf
Tensile Properties
Depending on the thickness and choice of polymeric materials, suitable test
methods can include the following methods: ASTM D882 titled Standard Test Method for
Tensile Properties of Thin Plastic Sheeting; ASTM D638 titled Standard Test Method for
Tensile Properties of Plastics; ASTM D3039/D3039M titled Standard test Method for
Tensile Properties of Polymer Matrix composite Materials; and ASTM D76 titled
Standard Specification for Tensile Testing Machines for Textiles. Tensile at break data is
reported in force per cross sectional area, MPa (Pascal x 10°). The cross sectional area is
perpendicular to the direction of force.
For each material, the test should be repeated for five samples and the results
should be averaged.
Flexural Modulus
The test method used by the inventors is the following method derived from

ASTM D790 titled Standard Test Method for Flexural Properties of Unreinforced and

Reinforced Plastics and Electrical Insulating Materials. This test method utilizes a three-
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about 8 cmdiameter. The sanple plate has a centered opening of about 7.6
cmdianeter 19 WO 03/039426 PCT/ US02/ 35421 to all ow observation of the

bott om siwe f3dwbe test specinmen during the test. The sanmpica/uspt/ad4el i s
carefully positioned under a 7.6 cminner dianeter Perspex columm of about
1in height, with a nounting flange so as to conveniently allow tightening
of the sanple plate carrying the sanple underneath by nmeans of screws.
Optionally, a mrror can be positioned under the opening in the sanple

o2t 40,854 P B3y A DS SRR e TR R

openi ng o8 1l cm

above the asﬁmneeﬁ%ekha&ﬂaheosméa@mcoml by Nedv Jdrkdyees \ﬂeeymmeww DEhe
nmounted in this connection to all ow easier enptying of the colum after

t he test. sghpleuepsrations farmudpsy alidsepersing angd ernhesapund in He PMpbsrdeeraum t o

254cmW|th| 0 t t|n th ottom surface
of the t estanufeahagrn SEECRTE agk A0S PP bl B reded ™ 4P RE or
of the testPapahicRRis sédiSndlbedh ik perpbiaIBHhab She/benliRgRRsheand t he hei ght in

t he Perspex colum is recorded in units of nm For each material, the test

shoul d be r epedoedachgnaterialeths sespskasldhel raphated el sasnpleshand| the b@uhwémagbd
Tensi |l e P pert| Dependi ng on the thickness and choice of polyneric
mat eri al s, §V‘?r?% e test nethods can include the foll owi ng methods: ASTM

D882 titled Standard Testy J}{Eﬁl@daﬁ&@raﬂ'gﬁﬁglldﬁﬁémﬁ%)es of Thin Plastic
Sheeting; ASTM D638 titled Standard Test Method for ensile Properties of

Pl astics:; ASTMIDB8089/ D8P Msed thlyettic Streantias ds tthes folMwihg dnétbed dFewvsi frem

St andar o SOV Sipartofief REFhasE: b e ot Tappmopaiet ot st |
at break datiRnisied rsgﬂgmqgesidgaﬁtqgsqg]eggd cross sectional area, MPa (Pascal x
106). The cross sectional area is perpendicular to the direction of force.
For each mat er iAaknowrhamows tof <ably d poeintepdahgd dupr A samplsangitred isplkdcddhe
results SOE%J;') gf 816 c%%eagl el?l secI eﬁLgyazla relégg]lljllg lil*lsng and gasket. The assembly is then
weighed and recorded as the initial weight. The assembly is placed in a constant
temperature (40deg C) and humidity (75% RH) for five (5) hours. The assembly is then
removed from the chamber and allowed to equilibrate for at least 30 minutes at the
temperature of the room where the balance is located. The assembly is then weighed and
recorded as the final weight. The moisture vapor transmission rate is calculated and
expressed in g/m*/24 hours
MVTR = (final weight — initial weight) x 24.0)/area of sample in meters*2 x 5.0 (time in
chamber).
For each material, the test should be repeated for 5 samples and the results should
be averaged.
Elastic Properties
The test method used by the inventors is the following method derived from ASTM
D412-98a titled Standard Test Method for Vulcanized Rubber and Thermoplastic Rubbers
and Thermoplastic Elastomers-Tension, ASTM D1566 titled Standard Terminology
Relating to Rubber; and ASTM D76 titled Standard Specification for Tensile Testing

Machines for Textiles.

Samples of 1” by 3” (25.4 mm by 76.2 mm) size are obtained from the elastic
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The test nmethod used by the inventors is the follow ng nethod derived from
ASTM D790 titled Standard Test Method for Flexural Properties of

Unr ei nf orwed3asmd26 Rei nforced Pl astics and El ectrical | nsulpatiusg2/sdéteri al s.
This test nethod utilizes a three 20 WD 03/ 039426 PCT/ US02/ 35421 poi nt

| oadi ng system applied to a sinply supported beam One suitable test

machi ne, available from Rheonetric Scientific Inc. of New Jersey, is the

DMTA MkIV. The sanple preparation, formulas, and operating range can be

modul us. aaraore! fear AR B he Bides Bados Yl ukod R prbisips BN §

per pendi cuk@depgeddnen fiesH ongatioh af eheFsampeagiih FRp&t tdthe oifadtaties bf belikdc be
repeated for 5 sanples and the results should be averaged. Mi sture Vapor
Tr ansni ssinegmieas evithia/Tthy  spRWle, espmplest Btsd Prepagd byith hiour rderent erieafations.

foIIovvingI@Eﬁnd LV IM E90..ti.t] t.andard .Test Methaods .for
Wat er Vapor rgn%a%ﬁgéssl g% I&ﬁtg@ﬁfigz??nél tg 2 elésségltzggﬁ%ﬂ Iy I‘glgl é&sa%’(?ﬁ'rt"b‘hfﬁs?’%ant
test nethatigndl knehenmacine diredtioka@D),i the RedssinMching diterfigRACODYPand +5a4p| e
material is placed on top of the cup and held securely by a retaining ring

and gasketdegrere Wik esBeoy tpsthe Hapchinge digeasigna mderesit dhel axhichinet dieection ti dhe

wei ght. The enmbly is placed.in a,constant . t erature. (40d nd
hani di by CRSRR ROy dpent st g 4 PGS SL L MR DE e ?’ﬁ%ﬁ eghes B o
the chanbgubsiat. Ad RWEANER QeHlds Elbﬁ$ RadiPbriditati P ate PRpMAUtES) §t Hyhs
tenperature of the roomwhere the balance is | ocated. ‘?’he assenbly’is then

wei ghed amtpstiisesbigeds aef avasalfle,rthé langést possibit eample sizgrie wsep br testimgsandsi on

rate is calcul ate nd xpressed..in g/l n2/ 24 hou MWTR,.= (final ight -
it ar wdaie] ) s B St R e Bt choyd e 8
chanber) . vi@ble BAGA ORk@ES 8F impdrRcli@st shoul d be repeated for 5 sanples and
the results should be averaged. El astic Properties The test method used by

the inventors ifs commerahll tensitgy testar hivon destrare EngineemnngSTMrp., Canton, MA or
SINTECH-MTS Systems Corporation, Eden Prairie, MN may be used for this test. The
instrument is interfaced with a computer for controlling the test speed and other test
parameters, and for collecting, calculating and reporting the data. The tensile properties
are measured under typical laboratory conditions (i.e., about 20 degrees C and about 50%
relative humidity). The procedure is as follows:

(1) choose appropriate jaws and load cell for the test; the jaws should be wide
enough to fit the sample, typically 1” wide jaws are used; the load cell is
chosen so that the tensile response from the sample tested will be between
25% and 75% of the capacity of the load cells or the load range used, typically
a 50 Ib load cell is used;

(2) calibrate the instrument according to the manufacturer’s instructions;

(3) set the gauge length at 1” (25.4mm);

(4) place the sample in the flat surface of the jaws such that the longitudinal axis
of the sample is substantially parallel to the gauge length direction;

(5) set the cross head speed at a constant speed of 10”/min (0.254 m/min) until it
reaches 112% strain; then return to the original gauge length at 10”/min (0.254
m/min); and at the end of this pre-straining cycle, start timing the experiment

using a stop watch;
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D412-98a titled Standard Test Method for WVul cani zed Rubber and

Ther nopl asti ¢ Rubbers and Thernopl asti c El ast oners- Tensi on; ASTM D1566
titled Stwodamsb4Zer m nol ogy Relating to Rubber; and ASTMpPOTAIS2/834ed

St andard Specification for Tensile Testing Machines for Textiles. Sanples
of 1" by 3" (25.4 mmby 76.2 mm size are obtained fromthe elastic 21 WO
03/ 039426 PCT/ US02/ 35421 region of the conposite. Because the elastic
conposite has directional properties, which are dependent on the

orientation of i t,h.res o_the orientation t he .el astic
menbers within (é)ﬁgdglgﬁ’%g ,p‘f‘%gdx% e(;%s&gnfpge t|tt)0r (raei%or s Wi %rf?’l&f %ﬁr Stgllf ?nfigl?ael[ﬁta P
orientations. Na(rzsj4ym e@énglli:e obtained fromthe el asticized region
with its |ongitudinal Iél?(?i@ al i%}aed in the machine direction (MD), the

cross-machi ne @f)radhe dhre¢ ampute amatk osthe stagr walshystat sirespimgtthe samhle atechi ne
direction, wherein the nachi i rectd i S the. substrate nmovenen
direction during TRET REE sor}g%digﬂlﬂl @l%% F‘Z‘é“"@q the F’(?Frﬁgﬁ%te’fegmid(%%gﬁgoad
substrate. At | eagksusRirgig dARphEScRIQRAdeach orientation are prepared. If a
1" by 3" elasticized area is not avail able, the | argest possible sanple

size is used f¢3) abaddteand rgport theHead @00 esttaodin gamsiR fidtre veidthor di ngly. Al
surfaces of the sanpl.e . should be free of visible flaws,.scratc r

i nperf ecti ons. %2? ﬁjgrﬁ]rﬁlﬁirg?m Thdhy avEass @Fulf P%)ﬂ?’??@?n?}\?l)yss Enﬁf’?f%%‘f&??b%&r p.,
Cant on, Mya@tic cohpEREEHMRuRY BbRMRreCRhRPla hhAfg aBHRM JRleAtdibs ard WV FRYdDE
used for this test. The instrunent is interfaced wth a conputer for
control | i ig mhentuss tvabip estbngnttiost inerageess repoaedrettes directivnall ad aol208%t i ng,
cal cul ati ncg .and reporting the data. The tensile properties are neasured
under typPEHM™ | aboratory conditions (i.e., about 20 degrees C and about 50%

relative humidity). Thgry QE@M&B{%&Th_ﬁﬁnésg’gm%?gca(ti]o}uﬁé}ﬁ&?)e appropri ate

jaws and load cell for the test; the jaws sho be w de “enough to fit the
sanpl e, typicallhy tdst metted juasd bartbe usenttors he tho frdlomehg mahod deserd fomt hat

the tensil onse fromthe s e tested wll be between 25% and 75% of
t he capacmﬁﬁﬁét@r@&ﬁw et@?? {L%M%aﬁmeahaﬁmgé%ﬁss%M%@ﬂlpﬁ%ﬁn@o | b

| oad cell b% ?/,Iéé%gﬁleﬁt?c)f &8 eabewiia §cgﬁ{iﬁé‘ E?e@%roﬁ%@xrogédi)g 2h@ Al E766,

manuf act ur S I nstructions;
titled Practice for Calibrating the Magnification of a Scanning Electron Microscope. The

test principle is to examine sample cross sections under magnification to determine
dimensions such as, thickness, width, or cross sectional area of impregnated polymeric
members (excluding non-impregnated portions of a substrate).

A sample containing the impregnated member can be immersed in liquid nitrogen
for 30 seconds, and then a cross section, in the plane of the desired dimension, can be cut
with a sharp razor from the desired location on the impregnated member. The cross
section sample can be mounted onto a conductive tape such as #16084-2 from Ted Pella
Inc. of California, and then placed onto a Scanning Electron Microscope (SEM) mount
stage. The cross section sample can then be gold plated by using a vacuum plasma-
coating unit such as Denton Vacuum DESK II from Denton Inc. of New Jersey using
instructions provided by the manufacturer.

The sample can be observed and recorded using the instructions of the
manufacturer of the SEM. A suitable SEM test apparatus S-3500N can be available from
HITACHI of Japan. The sample can be analyzed and recorded at a magnification from
about 50x to about 300x. Magnification is adjusted such that the full length of the
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(3) set the gauge length at 1" (25.4mm; (4) place the sanple in the flat
surface of the jaws such that the longitudinal axis of the sanple is
subst ant iwblog/opae@l | el to the gauge | ength direction; (5) psatusohesser oss
head speed at a constant speed of 10"/mn (0.254 mmn) until it reaches
112% strain; then return to the original gauge length at 10"/ mn (0.254
mmn); and at the end of this pre-straining cycle, start timng the
experiment using a stop watch; 22 WO 03/039426 PCT/ US02/ 35421 (6) reclanp

the pre- Stdrrﬁla cﬂx 8€Wé£§t1 '{éqﬁ\fglda@y vid leh@ ot%xtntcﬁogrgah éc%r edafoflL Spd t25- 4

nm gauge eng ree mnu op wWat ch,

stret chi ngaipr sanee skied as caﬂs‘eue@&bnﬁpﬁm aofa 8solutioh Q&oﬁﬁﬂeﬂdédnw thd he
instrument records the |oad versus strain during this cycle; and (8)
cal cul at e massfaceperraf thhdEMoad at 200% strain in grams/25.4 nmwi dth. For

the el astic ToRer s S AUEICERAEERY e by WAL SuRRRRGon TSR b58s T

the elastic conp resu romt ree Feéh

ori ent at i gpfiRER ag){)ﬁéa&gﬁidfor rhAEurifRX difdbisi6as, W cR M8 Qudrf20BEl dM8lhAE) ii®m
reported as the rectional load at 200% strain. |npregnated Menber

Thi ckness Querg rImfagl@atGanorﬁre@rhoﬂ)/armewcregntwfeflhblmh;@ eBetapuse hé thenvaghress | s
the foll ow from A 1M B748 St andar.d Test ., Net hod

Measur eneff Q@ef n"r?ﬁ’it}%ﬁ?ngeg‘rgle%f PRTFER eéogltemﬁxs an(gighfi\/@ EQI ePRRT At f mE‘:L‘(.I)’ies

Secti on Winidas@eaeas Nh NBe Bcatsd 8N ilbetiose anenaid MMV &46& to ilitingde Rracti ce
for Calibrating the Magnification of a Scanning El ectron Mcroscope. The

test pri ndup«trélqns Dimeasians ¢re banqoirdeddip desneiesst i@mscrumjer magni fication to

det er mi ne n?nm ons such hi ckne?s Wi dtlh t[osshsgﬁtl onal {ea of
i mpr egnat ed pol Vet Cr%@rﬁﬁ%fc’é‘ac SYPPIGuiyg Bl F‘té O P SHPPBRLSoP! 5
substr at e)me/éstssﬁmh%em%ﬁwhﬁwth%h@suutsrpﬁ&m\ﬁé %re@Hber can be immersed in
liquid nitrogen for 30 seconds, and then a cross section, in the plane of

the desired dinmension, can be cut wth a sharp razor fromthe desired
| ocation on the inpregnated nenber. T eaSl%rVeelght

The test method used by the inventors is the following derived from ASTM D646,
titled Standard Test Method for Grammage of Paper and Paperboard (Mass Per Unit
Area).

Ten samples of the test material are cut to the desired dimensions (10 cm x 10 cm)
with a precision (+/-0.1 mm) die rule press. The samples are laid onto a calibrated
gravimetric scale that reads to the nearest 0.001grams. The weight of the 10 samples can
be multiplied by 10 and recorded as basis weight in grams/meter®.

Dynamic Fluid Impact Test

The dynamic fluid impact test method set forth below is designed to mimic the
energy per area that an infant imparts to a diaper backsheet when abruptly going from a
standing to a sitting position.

The dynamic fluid impact test method utilizes the apparatus 100 shown in Figure
9. An absorption material 102 weighed to the nearest 0.0001 gram is placed directly on
top of the energy absorbing impact pad 103. To this purpose, the absorption material 102
can comprise a No. 2 filter paper available from Whatman Laboratory Division,
Distributed by VWR Scientific of Ohio. The absorption material should be able to absorb

and retain the simulated urine, which passes through the backsheet material being tested.
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section sanple can be nounted onto a conductive tape such as #16084-2 from
Ted Pella Inc. of California, and then placed onto a Scanni ng El ectron

M cr oscopwo(oSEBj26rount  stage. The cross section sanpl e caaTiusezi3iael gol d

pl ated by using a vacuum plasma- coating unit such as Denton Vacuum DESK I |
from Denton Inc. of New Jersey using instructions provided by the

manuf acturer. The sanple can be observed and recorded using the
instructions of the manufacturer of the SEM A suitable SEMtest apparatus

and rocor dda Heek s eh Pt 1A B Bk EOCEpRR Paigtbost Tofin™! Y

Magni f i catTeRbbs SAdENEY s&blﬁ 8GHcH (125 ninh 8y fi 4 huﬁ)es@lg&ﬂa idbadtpad %Es mrfa;w 889426
PCT/ US02/ 35421 di nensi on of interest is in the field of view
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file at a.res nuf act ur er M The
phot omi cr §GPH ﬁa%:l@:p]i‘ '(’:rofl?q eéq%ag‘?/ %pd@ﬁoggﬁﬁ‘foég@gﬁo 6‘@%2&5 into a
sof tware appli atir@iarf MsorBBASIrE AhtialB0S HRBSUringUbbBuPS. 5 Hetds 7(6j°§|mﬂ453ﬁ§' on
4.20 from Quartz I maging Corporation of Vancouver British Colunmb

Because ofdiantgterr sugierghed. dio tiie pumpqsr:f maWMmWh@atmalemtwpmber

and the fi.brous .substra It| urements i e .locat]

i nt er est él?cé ‘ﬁﬁ?&@ﬁg’aﬂﬁs{]%ﬁ ‘SB Ctréﬁaf? HéS t écnq’&p %?ﬁlat No.

Di mensi ong, 1@%319@35{1@&@1@&90&& ai fa)% A\f‘gaﬁ?slt%éom Gb Qe EQE h%§§t9as§sr\9§1 ht
secti onal sarrp e, five typical locations for the dinmensions of 1ntérest
shoul d be offebmu238 geanals/ tﬂgle Tihe si$drisens laorel mlatbwal dy éreadeatied Baigh smeatghmnﬁléhe

test method use t he. invent.o s the foll ow ng derived STM D646,
el ed St 4o oMM R Foeh Eesghts B FaFoTheRY cpaep@rﬁ A\Oﬂé@s Per

Unit  Areglip S, S@Hp Ia@s% nt tcBFe ﬁl@t%haln%ﬁfd B ?@i@‘%% d g%uf ngﬁﬁi-oﬁﬁdof

di mensi ons (10 cm X a precision ie ru e press. The
sanpl es asmnllaied unnd, @ 8, atad:asbastamertn tones\isriey wetghs cAkeortlingty, vthadsbsbbenthe
nearest 0.001 gr ans. The vvele%ht of the 10 sanples can be multiplied by 10

and recor 8¢ eB§§|cgnﬁ%tll)gH§ i 1 Wp%p@pgs may also be used as the absorbent

core material. The simulated urine can comprise distilled water.

A section of the backsheet material 105 to be tested is placed face down with the
outside surface on a clean and dry tabletop. The loaded core material 104 is placed
directly in the center of the backsheet material 105. The backsheet/core arrangement is
then secured to the impact portion 107 of the impact arm 108 with a rubber band 109.
The backsheet/core arrangement is positioned such that the core 104 is adjacent to the
bottom surface 110 of the impact portion 107. The impact arm 108 is raised to a desired
impact angle to provide the desired impact energy. The impact arm 108 is then dropped
and a stopwatch is activated on impact. The arm then rests on the filter paper 102 for ten
seconds. The impact arm 108 is then raised and the filter paper 102 is removed and
placed on a digital scale. The mass of the wet filter paper is recorded at the three minute
mark. The dynamic fluid transmission value (DFTV) is calculated and expressed in
grams/m2 at a specific impact energy expressed in Joules/ m” using the following formula:

DFTV = (mass of wet filter paper - mass of dry filter paper) / impact area

The impact area, expressed in m’, is the area of the bottom surface 110 of the

2

impact portion 107. The impact area is 0.00317 m°. The absorbent core material 104

should have an area slightly larger than that of the impact area of the surface 110.
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Dynam c Fluid Inpact Test The dynamc fluid inpact test nethod set forth
below is designed to mmc the energy per area that an infant inparts to a
di aper bawksbmsess2evhen abruptly going froma standing to @2CIVusHe/sy21
position. The dynamic fluid inpact test nethod utilizes the apparatus 100
shown in Figure 9. An absorption material 102 weighed to the nearest
0.0001 gramis placed directly on top of the energy absorbing inpact pad
103. To this purpose, the absorption material 102 can conprise a No. 2

filter paper awgi . ; r.at-or L Vi Sion,,. Distributed by
WR Sei aP T 28l Buftich P ImPIBRITRR, it PatloeiubdsWhune Rlesd et P
and ret ai rmavb®esi itsahred audidescribel i€ vopds Be sbvibnuougthoké ekibad ks iredrt mat er i al

being tested. 24 WO 03/039426 PCT/ US02/ 35421 The energy absorbing i npact
pad 103 i sVaEoRRPEH Changek and modificatiensscan; hacwade withewt deparing frve thp epitit 5

i nch by abgut i (125 .. 5. re | ad has.a density of
wbout 0. 1199 e B ReMEROT Plreheis SR Wil P B wP BB G50 )
The i npacimbediindis ahasfe@ufddr HERosdiblYaindecf redhiB8Gh IReRECO SEAGIOLS ATAM

2240-91. A circul ar absorbent core material 104 measuring about 2.5 inches

(63.5 mm) pyentighamdieseiores thgetnpeaded dtaimshirs iptengeskse, caviee abissor beanges end

mat eri al can,.gol Biﬁﬁuaindhﬁigfalizeq% cr.ossl.i nked wood pul p cellulosic
fibers as descrived P20 8 BEE SORkS O 1 8S {BF B i ssued to Herron et al. on
Aug. 11, 1992. The absorbent core has a basis weight of about 228
grans/ n2. The absorbent core material is then |oaded with sinulated urine
to about (10) tinmes its dry weight. This represents an absorbent core
sufficiently loaded w th urine. The absorbent core material should be able
to hold a sufficient amount of sinulated urine, e.g., at |east about ten
times its dry weight. Accordingly, other absorbent core materials
currently used in comercial diapers nay al so be used as the absorbent
core material. The sinulated urine can conprise distilled water. A section
of the backsheet material 105 to be tested is placed face down with the
outside surface on a clean and dry tabletop. The | oaded core material 104
is placed directly in the center of the backsheet material 105. The
backsheet/core arrangenent is then secured to the inpact portion 107 of
the inmpact arm 108 with a rubber band 109.
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The backsheet/core arrangenent is positioned such that the core 104 is

adj acent to the bottom surface 110 of the inpact portion 107. The i npact
arm 108 iworegios®'dst o a desired inpact angle to provide treTdess?/ssdl i npact
energy. The inpact arm 108 is then dropped and a stopwatch is activated on
inpact. The armthen rests on the filter paper 102 for ten seconds. The
inpact arm 108 is then raised and the filter paper 102 is renoved and

pl aced on a digital scale. The nass of the wet filter paper is recorded at
the three mnute mark. The dynamic fluid transm ssion value (DFTV) is

cal cul ated and expressed in grans/nR2 at a specific inpact energy expressed
in Joules/ n2 using the following fornula: DFTV = (nmass of wet filter
paper - mass oWwHKYISidItaMEBASt) / inpact area The inpact area, expressed
inn2, is the area of the bottomsurface 110 of the inpact portion 107.
The inpact area is 0.00317 nR2. The absorbent core material 104 should have
an area s|ight}j t 0. 25
VO 03/ 039l426 Pci{r/a1 U802§ 3%‘%“%’??‘2 ’Bgﬁeﬁ.m?%?"g@ @z‘fﬁ%?ﬁgﬁmﬁe%e&fl (H)Jrsi PaGal ] ol

f eat ures of thmm@s@dtmtonvemtor anorehfilweudh getrstriel Ustmiag eal camgositesmrictiadd, it
woul d be obvi oua ho e sk | | ed 15” themgrt ﬁggt reyl Ci)ltlh l%tgermq/p nges
and nodificatio esreltlila dECRIIMATY HEBRYE na & 8mM'tfe spl Tt P cope
of the inventiwaRiatibiifid hﬁ@rterldltprslbwﬂlﬂsd ahé vatpan Q\ﬂbe&é}ﬁtva&ﬂahom@ﬁhh@@fr(bfﬂ% of
such enbodiments and_ features are possible and can result ref erred
executions of tiness qfsthegrop W@r"é@%‘i‘eécarw?éygﬁﬁ'ea@ﬂ@ds elt‘é?}??é“ % i nt ended
to cover all such changes and nodifications that are within the scope of
this invention. 26 WO 03/039426 PCT/ US02/ 35421 WHAT IS CLAIMED | S: An
article cdnpri Elhm@”tidn@f&lainbk eVbdn%ipehb cmmﬁpmmﬁabfqmmﬁfeamglreagm of
partially | rrpt'he 1ce d fnntacr)noo us of fmt{ etyftJ mz?b § r‘%‘oa ou 96 Mﬁa
conposite mat et Wher&im ﬁapeél t’herm)p astic nenbers ave a
profiled thi ckness provi di ng varl ation in material properties, and wherein
a percent_variation of the profiled thickness of the thernoplastic nber
can vary ¥rom Hotitclsef @éﬁl@blou*fhegﬁsn/&hezcomm@t%mﬁﬁe{aiﬂefoeﬂﬂs tPLgeHfelle Wi@?@ n the

conposi te mat efl aticleHa¥gd mbishufEHpBOriRHiRIdnQhte of about 2,000 grams per m? per
24 hours to about 10,000 grams per m* per 24 hours (MVTR).

4. The article of Claim 1, wherein the composite material forms an elastic region of the
article having an elastic force at 200% elongation from about 50 grams/25.4 mm

width to about 1000 grams/25.4 mm width.

5. The article of Claim 1, wherein the shaped thermoplastic member has a shape
selected from the group consisting of an area having a rectilinear outline, a curvilinear
outline, a triangle, a square, a trapezoid, a parallelogram, a polygon, a circle, an

ellipse, and any combination thereof.

6. The article of Claim 1, wherein the shaped thermoplastic member has at least one
void defined by a shape selected from the group consisting of an area having a
rectilinear outline, a curvilinear outline, a triangle, a square, a trapezoid, a

parallelogram, a polygon, a circle, an ellipse, and any combination thereof.
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the article having a nodulus of elasticity fromabout 350 MPa to about 8000
MPa. 3. The article of daiml1, wherein the conposite material forns a

br eat hablwormegs®mns of the article having a noi sture vapor PCTArsSZBSIRi on rate
of about 2,000 grams per in 2 per 24 hours to about 10,000 grans per in 2
per 24 hours (MTR). 4. The article of Claim1l, wherein the conposite
material forns an elastic region of the article having an elastic force at
200% el ongation from about 50 grans/25.4 mm wi dth to about 1000 grans/25.4
mn wdth. 5. The article of daim1l, wherein the shaped thernopl astic
menber has a shape selected fromthe group consisting of an area having a
rectilinear outline, a curvilinear outline, atriangle, a square, a
trapezoi dy. a piﬁhealai't'eleogf a(l’tainﬁ 1pavhegm thed skdped | thernfplased Indpst@r con@risditya

conbi nati on thereaf e_article of daim1, wherein the shaped

t her mopl ast i c WaEHE Sﬁlﬁge t iPmadhe gRRP \FEPHSIEEF Phed ‘5‘9“%0%§bep‘§l§’[“@ct%d

fromthe grouptegispistit astim@N a8618RraBR¥BRY RIyh&Chl hb1P&iRfin, Ob'tﬂo'l ter, 3
curvilinear outline, a triangle, a square, a trapezold, a paralleldgram a

pol ygon, a ci reqlgmide @pplygeséhangny hahyxebowibﬁsm ianf anfjenixpire @ ToWDIrABND39426
PCT/ US02/ 35421y L..,fhe article of Caim1l, wherein the shaped thernoplastic
menber conpri ses @ material selected fromthe group consisting of a

t hernopl astic polynmer, a ther m)pl astic elastoner, a superabsor bent

pol ymer, poI ol efi yes am a thane a hot
mel t adheSi ve, ‘é%ar lﬁﬁ’y ﬁ%%t"i‘]r ErEIBntBF ﬁﬁ’f‘%/‘lﬁnsugftf;?é‘? égisele‘ée fiom dice oM of
Caim 1, whereidhsikidgs bf DpOlymeitRflidAlL & haburdleheetifda i thgicos %ﬁ) Lwoven
consisting of a polymeric material, a natural material, a woven fabric, a

non-woven f abiabrc, aknidatrics eadlulase metsrialy prd enyrembiniatipn theredfany combi nat i on
thereof. 9. The article of Caim1, wherein the article is selected from
the group consisting of baby diapers, adult incontinence articles,

f em ni ne ﬂygi ehle atitle df €lainbdbwhereinnthe ditiﬁhaeis seleckiedifogn ﬂieb@oup/\mmdtmg of

dr essi ngs, tb ar éljd] er gar ment s, ter, wear, rain @t hospi t al

gar nent s, and ¥ HERHY el OTﬁlen%n aﬁ‘l‘: ’cfeémE‘é’ﬁpli‘Xgé‘?“ﬁgaré‘ﬁ ’o]i’a%?”é‘”é haped
t her nopl asti ¢ dTBSERE [denidd bib@,aﬁburmadl’éésﬁfgk,ﬁports wear, undergarments, outer wear, rain

coats, hospital garments, and cleansing wipes.

10. An article comprising one or more shaped thermoplastic members at least partially
impregnated into one or more fibrous substrates forming a composite material,
wherein the shaped thermoplastic members have a profiled basis weight providing
variation in material properties, and wherein a percent variation of the profiled basis

weight of the thermoplastic member can vary from about 5% to about 95%.

11. A method of making a composite material comprising at least one shaped
thermoplastic member impregnated into at least one fibrous substrate, the method
comprising the steps of:

a) providing a first fibrous substrate;

b) depositing a first thermoplastic material on the first fibrous substrate to form
at least one shaped thermoplastic member having a profiled thickness
providing variation in material properties, wherein a percent variation of the

profiled thickness of the thermoplastic member can vary from about 5% to
28



i npregnated into one or nore fibrous substrates form ng a conposite
material, wherein the shaped thernoplastic nenbers have a profiled basis
wei ght prweiodiossy2e variation in material properties, and wremaise2/as4per cent
variation of the profiled basis weight of the thernoplastic nenber can
vary from about 5% to about 95% 11. A nethod of naking a conposite

mat eri al conprising at | east one shaped thernoplastic nenber inpregnated
into at |east one fibrous substrate, the method conprising the steps of:
a) providing a first fibrous substrate; b) depositing a first thernoplastic
material on the first fibrous substrate to form at |east one shaped

t hernopl asti ¢ nenber having a profiled thickness providing variation in
mat eri al properti esasbouh@f®Bi And wiercenhe v@p i @t deposidhg tihgelepedffidned ghougkness
of the thernoplastic nenber .can vary. from about 5% to 28 W) Q3/ 03%426
PCT/ US02/ 35421 aboui°"g8dhe ShdniHE é%ﬁ“’%egr@i"érﬁ I8 SECET PGNfIaS: s Kikelt ed
froma group consilﬁmﬁlﬂg,glﬁfje%gagmi@prﬁmjn@,ti ng, gravure printing, screen
printing, ink jet printing, and flexographic printing; c) providing a
second substrat e angvidingasaesindiswstratseand r st substrate and the second
substrate to formt - i ' [ | G..renber
is at least parti I‘{@l bﬁﬁpﬂgggen{gr?te%lﬁya% (%I?dt Wg%?{ngtsﬂgu g {rogﬁa W‘%%ﬁ#}%ltgﬁgt hod
of C aim 19 furthermatorigly whemaim the steepopglistdapanbdriingt Rasgaaiadly impesgmapd asti ¢
material on the second, fi.broys substrate to forma second shaped

t her mopl astic membeft® %éfsé?":fi’s?ﬂ% step of depositing is selected froma
group consisting of intaglio printing, gravure printing, screen-printing,
ink jet printing, and flexographic printing. 13. The nethod of daim 19
further cbhpriEiendnghat of Gkalfelegb@lﬂh%g“an@eﬂ@tﬁwé siepepinsigpesitinee angicend al on
the first fibr r : t h | r i
menber, wherei ﬁ%@%ﬁ%pﬁ%&%gﬁlo&gﬁ%&%&% gblfsozl;% Z%?%%@thr%xgpgr%g%l(ﬁg%hg?sti ng
of gravure prithtimgplassc meenbepr iwhéreingthei siép jo€tdepoditidg sy selanetl filoex aggraphi c

consisting of intaglio printing, gravure printing, screen-printing, ink jet printing, and

flexographic printing.

13. The method of Claim 19 further comprising a step of depositing a second
thermoplastic material on the first fibrous substrate on top of the first shaped
thermoplastic member, wherein the step of depositing is selected from a group
consisting of gravure printing, screen-printing, ink jet printing, and flexographic

printing.

14. A composite material comprising one or more shaped thermoplastic members at least
partially impregnated into one or more fibrous substrates forming the composite
material, wherein the shaped thermoplastic members have a profiled thickness
providing variation in material properties, and wherein a percent variation of the
profiled thickness of the thermoplastic member can vary from about 5% to about

95%.

15.  The composite material of Claim 29, wherein the percent variation varies from about

20% to about 80%.
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printing. 14. A conposite material conprising one or nore shaped

thernopl astic nenbers at least partially inpregnated into one or nore
fibrous swbaBnadses form ng the conposite nmaterial, whereipaTiUse2/sdsaped

t her mopl asti c nenbers have a profiled thickness providing variation in
material properties, and wherein a percent variation of the profiled

t hi ckness of the thernoplastic nenber can vary from about 5% to about 95%
15. The conposite material of C aim29, wherein the percent variation
varies from about 20%to about 80% 29 WD 03/039426 PCT/US02/35421 16. The
conposite material of Claim?29, wherein the shaped thernoplastic nenber has
a shape selected fromthe group consisting of an area having a rectilinear
outline, a curvilinear outline, a triangle, a square, a trapezoid, a
parallelo%ganl a polygon, a circle, an eILigggh and any conbi nation

thereof 170 ThehGenmyiosite BatsHpRt pinp29: cyhgreig Yase thsroplaghicoRerply has a

thernopl astic grpbetiedias 8 thk8ASIp 8IRisHAL O defataathviy & r&iBR&: SRNSE! £
fromthe group consisting of an area having a rectilinear outline, a

curvil i near oueurvitiasar putlmicaadgtiangla asspuarce 2 teapezoapex pitdllelagraparaidiygongram a

pol ygon, a cir nqelli nd..any conbi-nati on thereof. 18. The
conposite nateg%g’agful %ﬁﬁ?%@T% q@%@¥ﬁﬁpﬁgfshaped t her nopl asti ¢ nenber

conprises a material selected fromthe group consisting of a thernoplastic

pol ymer, t her mopl astic el astoner,_ a superabsorbent polyner,

pol yol ef i ?7 a b SPEBPEHe mateégcﬂfﬁﬁm?é’; whelstn Do epk ﬁ@mplmf nr?érrabfr Bastidsi ve,
and any m xt ur Ra@bnE TR UBRIAYY a hASY RREted Fdm thB §rduptBRsiiting JT8h Gk RhviRE
Claim 29, wherein the fibrous 'substrate is selected from the group

consi sting of & rpdilipassr petlingt @rquayilingar maitlineala trianglel @ squerewoy drapfzod.i €, a
non- woven fabr] |t i C, . l.ul | al nbi nati on
_I_éla(f‘alle?o aﬂn, at}ieo%tnéa ci ci%, gg e%%g?, %Higr(y c%(gﬂ%&qgnQQQfe $0

t hereof. 20. e conposi rra rising at' | east one
region selected fromthe group consisting of a stiffening region having a

modul us of el asticity from abqut éﬁo %f@.to,ab ut 8090 MPa, . a .breathabl e

r egi on haw.ngaihems?rg e r{}%{ﬁ%‘? ?fr i S Vgppren t}?e shapeg thermoplastic member
comprises a material selected from the group consisting of a thermoplastic polymer, a
thermoplastic elastomer, a superabsorbent polymer, a polyolefin, a polyester, a

polyamide, a polyurethane, a hot melt adhesive, and any mixture or combination

thereof.

19.  The composite material of Claim 29, wherein the fibrous substrate is selected from
the group consisting of a polymeric material, a natural material, a woven fabric, a

non-woven fabric, a knit fabric, cellulose material, and any combination thereof.

20.  The composite material of Claim 29, comprising at least one region selected from the
group consisting of a stiffening region having a modulus of elasticity from about 350
MPa to about 8000 MPa, a breathable region having a moisture vapor transmission
rate of about 2000 grams/m2/24 hours to about 10000 grams/m2/24hours, a
breathable region having a liquid barrier hydrostatic head of about 50 mm of water to
about 700 mm of water, a breathable region having a dynamic liquid impact from

about 0 grams to about 5 grams, an elastic region having an elastic force at about
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rate of about 2000 grans/n2/24 hours to about 10000 grans/nR/24hours, a
breat habl e region having a liquid barrier hydrostatic head of about 50 mm
of water woosaboé 700 mm of water, a breathabl e regi on hadrgpoassignam c
liquid inmpact from about O grans to about 5 grans, an elastic region
having an el astic force at about 30 WO 03/039426 PCT/ US02/ 35421 200%

el ongation from about 50 granms/25.4 mmto about 1000 grans/25.4 mm and a
stiffening region having a tensile strength fromabout 350 MPa to about
6000 MPa. 31

200% elongation from about 50 grams/25.4 mm to about 1000 grams/25.4 mm, and a
stiffening region having a tensile strength from about 350 MPa to about 6000 MPa.
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