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| ~ BACKGROUND OF THE | NVENTI ON Absorbent articles for the managenent and
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absorb and cont ai mepedly exudates, particularly bodily fluids, such articles
arc often constructed with an outer covering which are 2U substantially
fluid and vapor Inperneable. Wiile such materials are effective in
preventing | eakage of bodily fluids onto outer clothing and surroundi ng
surfaces, trapped fluids tend tABSORBEN® ARTTGUES! environment within the
absorbeht article. Prol onged exposure to hum d environnent conditions, such
as those inside such an absorbent article which has been subjected to
bodily fluids. have denonstrated a 3~ tendency to increase the skin
hydrati on of the wearer thereby increasing the skin sensitivity and

possible skin irritation anopyee®y OF THENNWENTRON To address such
concerns, materials have been dev ogoe |g pravi de or pronote
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expgnsg of \i.%ggreased | i kel i hood of fluid | eakage under normal in.use

condi ti ons.

rtain polynmeric filnms have been made nore acceptable for
apparel and 3~ personal care applications by creating mcropores in the

films g make breathabl e §4ckGREUSHGE MR INVENTRIR! €) m cropor ous
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20  substantially fluid and vapor impermeable. While such materials are effective in
- preventing leakage of bodily fluids onto outer clothing and surrounding surfaces,

trapped fluids tend to creatc a humid environment within the absorbent article.

Prolonged exposurec to humid environmental conditions, such as those inside such an
absorbent article which has been subjected to bodily fluids. have demonstrated a
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tendency to increase the skin hydration of the wearer thereby increasing the skin
sensitivity and possible skin irritation among centain individuals.

To address such concerns. materials have been developed which provide or
promote breathability (i.e.. exchange of air and/or moisture vapor) through the outer
covering to improve the quality of the intemal environment. While such materials
30 have shown some promisc as a positive step in improving the environmental

conditions within absorbent articles. in many instances the property of increased
breathability or vapor transmission comes at the expense of increased likelihood of

fluid leakage under normal in-use conditions.
Centain polymeric films have been made more acceptable for apparel and
35  personal care applications by creating micropores in the films 10 make breathable
(1.c.. moisture vapor permeable) microporous films. In microporous films, moisture
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35 It would further be desirable to provide such an absorbent article which
exhibits desirable visual and tactile properties.
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95 fibrous nonwoven substrate, said moisture vapor permeable film having an average
thickness of less than 25 microns, said composite sheet exhibiting a peel strength of at
least 0.1 N/cm, a dynamic fluid transmission of less than about 0.75 g/m? when
subjected to an impact energy of about 2400 joules/m?, a hydrostatic head of at least 60
cm, and having a moisture vapor transmission rate, according to the desiccant method, .
30 of at least 2800 g/m? /24 hr.; and (c) an absorbent core located between said topsheet
and said backsheet; wherein said absorbent article exhibits an evaporimeter measure

through said backsheet of at least 10 g/m* /hr.

According to another aspect of the present invention, there is providedan absorbent

‘ 35 article comprising: (a) a topsheet; (b) a backsheet formed from a moisture vapor
permeable, substantially liquid impermeable composite sheet material including a fibrous
nonwoven substrate, said fibrous nonwoven substrate having opposite first and second
planar sides,
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a very thin film(< 25 mcrons) to the fibrous substrate. If the filmis

| am nated to the surface of a fibrous substrate that is not relatively
snooth, fibers that protrude out fromthe plane of the substrate wll

i kely protrude 20 through the film which will create pinholes and thereby
allow liquid seepage. Filmlayer 12 of the conposite sheet structure 10 is
a noi sture vapor perneable and substantially liquid inperneable filin. The
filmlayer is preferably extruded and then | am nated onto the fibrous
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. WO 99/ 27877 9 'D 3 JUG ~~ PCTNS98/ 25667 The m xi ng of the thernoplastic
pol ymer or blends of polyners that conprise the filmlayer b SIﬂE)N
structure W J%ﬁs;pventi on can be conducted according to nethods and -

t echni ques "RNOWS1 ' the art, e.g., by physical tunble bl endi RGTAISOBRIEY- by
extrusion and mxing in a single screwsgxtruder equipped with 5 a mxing
head such as those avail able from Davi s-Standard Corp. (Pawcatuck, Rhode

I sl and, USA) or a twin screw conpoundi ng extruder such as those avail able

from War ner - Pf li eder, 2 J A) ,and Ber.sdor r poration
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extruders. It has now been found that conposite sheets with very thin
noi st uge vapor perneable films (less than 25 microns in thickness) can be
constricted in a manner such that the thin filmis substantially free of

pi nhol es. It has further been found that these noisture vapor perneable
films can be attached to the fibrous substrate of the 15 conposite sheet in
a way that the conposite sheet retains a very high rate of noisture vapor
transm ssion. In order to construct a conposite sheet of a fibrous
substrate and a very thin noisture vapor perneable film it is necessary

t hat ige filmextrusion and | am nati on processes be conducted in a single
step as to nmake independent handling of the thin filmunnecessary. In
order to prevent the formation 20 of pinholes during |amnation, it has
{been found that the pressure applied to the filmduring the |amnation
process nust be kept lowin order to prevent the formation of non-uniform
thin areas in the filmwhere pinholes are likely to devel op, especially due
to inpact related forces on the film Several nethods have been found For
naking a conposite sheet material 25 with good peel strength between a thin
moi st &P e vapor permneable filmand a fibrous substrate w thout the
application of high pressure during the | am nation process. According to
one preferred process for making the conposite sheet, an adhesive is
applied to the surface of the fibrous substrate to which the noisture vapor
pernmeable filmis to be attached prior to application of the filin. The
adhesive is preferabl RSICSH P i di spersed spray
pattern at a basis we ] ) een. 3. 2 ~308. [ | (0.5 and 6
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vapor perneable.film. "Conpatibility" t her nppl astic material,s i s an
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t her nopl asmf'afttenmiee bmbedipmntod‘lhgiirbteatimd/or interact with each other.
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pﬁae

is used to attach a copo ster elastomer filmto a fibrous

e .
substrate,c"mi’@s'ﬁ"r@?eé‘r%'ﬁ"%ﬁ Anvengpn i Badehr ous substrate woul d be made
of an inconpat ifiggreps!iy e singpliffedatilustrativny of aini Appatdtus’ upéd>ffer hrdsupmgesi ve is

a pressure, sensiti. hot. nelt .adhesi ve sych as a |inear styrene isoprene
styrene ('dgpaEmjc ﬁ'&ﬁ%@f‘f%ﬁ‘ﬂ@?f\?é?e@&a?7qﬂ1 s anticipated that other
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r esi dual ﬁ%ﬁ%ﬂ%?vg%F93@%¥%%%€§?°§Fﬁ§#iﬁg@ne ’ adhesives, or other pressure

sensitive adhesives could 15 be utilized in making the conposite sheet of
the invention. Preferably the adhesive is applied to the surface of the
fibrous sheet by an optional glue applicator 39, as shown in Figures 3 and
4, just before the polyner nelt that wll formthe noisture vapor perneable
filmlayer is extruded onto the substrate. Applicator 39 may conprise a
Series 6000 Melter and CF215 Applicator fromthe Nordson 20 Corporation of
Norcross Georgia. Alternatively, the adhesive nmay be applied to the fibrous
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EXAMPLES In the description above and in the non-limiti ng exanpl es that
follow, the follow ng test nethods were enployed to det er nf] nﬁd

reported characteristics and properties. ASTMrefers to t.hé “Arer i can
Society forwbephistg and Materials. 35 TAPPI refers to the TeghRigsabnsess
Associ ation of Pul p and Paper Industry, and 1SO refers to the Internati onal
Organi zation for Standardi zati on. ~013~u ~ao~ WO 991 27877 PCT/ US98/ 25667 21
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seepage was apparent (Comparative Examplé 1).

The dynamic fluid impact test demonstrates the ability of the composite sheet

20 10 to resist liquid transmission. The dynamic fluid impact test described in the
examples below is designed to mimic the energy per unit area that an infant imparts

to a diaper backsheet when abruptly going from a standing to a sitting position.
Suitable sheet materials for a diaper backsheet should exhibit substantially no
dynamic fluid transmission (i.e., less than 1 g/mz) when subjected to an impact

25  energy of about 1000 joules/mz, as is the case for the composite sheet 14 of the
invention. More preferably, diaper backsheets exhibit substantially no dynamic fluid
transmission_when subjected to an impact energy of 2400 joules/m™ or more. As
reported in E)iamples 1-20 below, the composite sheet of the invention passed less

than 0.5 g/m2 of water when subjected to an impact energy of about 2400 joules/mz.

30 The ability of the composite sheet 10 to act as a barrier to liquids also
prevents the passage of most odors, bacteria, or viruses through the sheet. When a
microporous film was tested according to a bacteria flux test used for evaluating
porous sterile packaging materials (ASTM F 1608-95) (Comparative Example 1),

the material did not pass this test because bacteria was found to pass through the

35 sheet. On the other hand, the composite sheet 10 of the invention, by being
impermeable to air during a one hour air porosity test (See Gurley Hill porosity data

in Examples 17-25), satisfies the microbial barrier requirement for impermeable
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35  moisture vapor transmission rate for the sheet that falls outside of the range required
for a particular application. The film layer may be comprised of between 0.01% and
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30 elastomer layer due to its comparatively lower moisture content under in-use
conditions. However, when employed in a comparatively thin layer, the effect of the
hydrophobic lower moisture content film layer does not signficantly diminish the
MVTR performance of the overall composite sheet.

Due to the comparatively low moisture content of the hydrophobic elastomer

35 layer, conventional hot melt adhesives and bonding techniques may be utilized to
successfully form bonds of adequate strength between the composite sheet and other
components of the absorbent article even when the film has been wetted.
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EXAMPLES
In the description above and in the non-limiting examples that follow, the
following test methods were employed to determine various reported characteristics
and properties. ASTM refers to the American Society for Testing and Materials.
35 TAPPI refers to the Technical Association of Pulp and Paper Industry, and ISO
refers to the International Organization for Standardization.
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35 Water Absorption is measured according to ASTM D570, which is hereby
incorporated by reference.
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ni crobi al gﬁ;‘?"é‘r“gf‘g\? inifial Wrig %?@ g’\ ’?f&a?a?ﬁ%r‘t JdrsEhto, !P%Féc’ %\é’&pai‘aa‘ The
properties reasuisgidnvetee(MYTR)I is castculatadrend gpkpm&d i 2/mTR0 hby nsing ¢hd npact
(/8 @ 290G0rkiE boefbow’ " SMaIAPhR! assiied! & riflichte UThe HBdrted® 48 lifle

passage recor N SI X I X sanples teste e exposure.
(38.6 cm Hg ayerage Af the twiphicate amlmsf rpuadledtn the meereste 0 gd heysignifigsaeenf on

bl ot t er 20 ndidemérendds RAMIR vafueb iflitiddfor difRrEtEaRPIes CalBeABHHRRE Shse ol CLES
the standard deviation of the triplicate assays for each sample.

Suitable Analytical Balances for performing the gravimetric measurements
include a Mettler AE240 or equivalent (300 g capacity) or a Sartorius 225450002 or
equivalent (1000 g capacity). A suitable sample holding assembly comprises a cup

25 157 and retaining ring 152 machined from Delrin® (such as that available from
McMaster-Carr Catalog #8572K34) with a gasket 153 made of GC Septum Material
(Alltech catalog #6528). The dimensions of the cup, retaining ring and gasket are as
follows: the dimensions of the cup are A which corresponds to the retaining ring
outer diameter and cup flange diameter is 63mm, B is 55mm, C which is the

30 retaining ring thickness is S mm, D which is the flange thickness is 6 mm, E is the
cup height and the dimension is 55mm, F corresponds to the inner diameter of the
cup and also the diameter of the opening in the retaining ring this dimension is 30
mm, G is the outer diameter of the cup which is 45mm. The dessicant comprises
CaCl, 156 for U-tubes, available from Wako Pure Chemical Industries, Ltd.,

35 Richmond, VA. Product # 030-00525. The plastic food wrap comprises Saran
Wrap, available from Dow Chemical Company, or equivalent. A suitable
environmental chamber is available from Electro-Tech Systems, Inc, ETS, model




A preferred enbodi nent of an absorbent article incorporating the conposité
sheet of the present invention is the diaper 250, shown in @guUeUNZW
used herein, the term"diaper"” refers to an absorbent article genera

worn by i nemvs278md i ncontinent persons that is wom about thechrases25667 So
of the wearer. Figure 7 is a 10 plan view of the d| aper 250 of the present
invention in its flat-out, uncontracted4state (i.e., with elastic induced
contraction puIIed out) with portions of the structure being cut- avvay to
nore clearl n 2 hownln gure 7,
the di aper S?gé q?"%l%ﬁ S[thet{%t’&gm% C&n %!' %Drrgﬁ;’? ’i%ds"éﬁifﬁ 5 Fgurvalen |5| ng a
t opsheet 24be h@ntsiardl@s)n@e{erza Sonpdal 5t16 OFH@UIV@)‘th@HhCaanH unit isdbdarlegnt 1 S

core 275 pPQEbdtHO TRALRE MER 25SNEWORAERAtG4? AR aldne tlaeqlmeﬁier #AETSThe

absor bent cor ir of opposing |longitudinal edges, an Inner
surface and® lgéféoéﬁﬂ‘\“g‘?%“ The diaper preferably further conprises

el asticSl eg featTheeSal72an bé asddi directy Stont e ataledbottld 45 Idngtasahé sisé aniheg

oy ro Bt 5 GRnYSORRY b 8 PAsPRkbudh o RECUDSIRRY RN R fo o or | on
of the di apbirdoaithetbiottte deasawt hinee tacher seivedt Hdowenesy the ioftamethitd 3ontaimsi ng t he
viewer. The;di fmrsn%ﬁmFbé ranev%a by s@vgge € The tgadia\égn]ge ds@os eog%w‘l q 273

(facing the viewer 1 n e i nner
surface 27Fonginessithout émng vIéF@Ibﬂr@‘quoﬁ 290353 fog 4 havns xfweqtntedr egi on 246

opposeqqt 0 the resfrestfiative sHHPRY s%ﬂd R mahs& ﬁbﬁgtr&r&n%ﬁa}%ﬁopd}%hwned

bet ween thaﬂraﬁﬁr wai st regl on 5% {r e‘M:ont wai st _r.egl on ,

periphery wff thesg spmpleg shoul étglfﬁ"e ferentareas of the e@a'GFa]t%?eascPaper
250 in whi Q'Bptbklshthﬂy’lgmhmﬂn@ esenit. STltee mlmﬁes of €acteniteridltapéinedded Frdhishe end
edges are ~ ~~ WD 99/27877 PCT/ US98/ 256a7) 48 designated 252. The

i nner surfa%lgyi'??, of the diaper 250 conprises that portion of the diaper
250 which is posSamplas:shosdi} heeuttmta)rectaegweaplecessaMMtdy hg" xs2STi Ife., the
| ner 34" ABE sahpled SAChAY bnirdrh, CRAAT bk (Y a8 351 “gjmf%mam Ay K18 opsheet

t ops r

249 an other cohponent's jol ned t surface 271
conpri ses tevaluaidpolftthe samples jaee Bethidirectivpalslearlymarkdbe sidsribat isvteybef r om

oSt 8 por Lo O L e e e e Q‘tyhgt
backsheet z%P?TYﬁE ﬂ&%&‘%é%‘?ﬁs l?*hé’ a?efﬂgﬂy %ﬁ’ n‘&\@ a@é@@a’e" n

confi gur at | eassofgnrirehss. an el enent is directly secured to t he ot her eI enent

15 wherBhy LQeeféﬁgﬁﬁta sEiond tfw&Eﬁgﬁé’asfwﬁhﬁq‘é”mé’%‘?&%%#“ﬂ@t'
af fi xi ng t helaes mrtbntM‘b’a'Ru mpeti?edﬁamt tapribecep 16/MilOHimes onuthe kench &ipf foxed to
the ot her eén aé{ﬁrlg%{t?aﬁad@@ﬁééagﬁg' %e@a‘@n?msls "sl'itﬁxlcfl beneve(vah&awﬁq' on 246

ext end fromt crotch reqi on 248.

The di aper %@omgstaaefmueéﬁ?em?w@iﬁ'%fw%g?%aeamm&mm Ianez and

a 15 transvigriRieved!t emehn(e) e t]ib% fenss, Gﬂmllttw |humﬁﬁ ﬁ@@'u gifei n,
refers allne axi s Othat is

gener aI aTeAnred: Qrerhe @p@mu&%fﬂ&f%@ % CBE 1§9 a&f ?ﬁ‘}ed"ha'e tsP’E’B} pl ane

whi ch bi seco'&rhpsttmmﬁengg\mahara gootigedlofitl b;ruiatmngthbal, (Dpladedhe giskedi aper

250 y " "
i nt elr zh\gﬁgrggn%-gggangg (Tl 3hd the msﬁneg i‘gglog tgér ?ﬁfbgg"a&rﬁj%@%ﬁcﬁbﬁeg& thin
the pl ane oholpah@djtrhypbnstmmakp surgdhatithe sample hpenetimevedy Tightendhe ssryys udi nal
direction. SOk Seclrely %ﬂhﬁ'r@ﬁimﬁ% fiflg lsarandisexl @é shiagléitoamsrto 2P ugd

Fi gure 7 de |ct| ng t I 0 panel s and he| posi ti espect to
each ot¥er. g °‘HQ&?—Q akéF"é 1 104 ayer é‘ﬂh‘ef‘ot e s 5 gﬂ‘i Qgé)ﬁs a‘{é’l Bhent of
the diaper. dn(stdhidrﬁoﬁso&w‘sa}nplés 1§ distoridryof2he saniple iocares, laosen the scedves 3%, a

panel ) ot Gatien ssy xhel B W gt e PR CupcRTBARRh il 458 £ REREEIL) 50

and a pair weightas ﬂmnaitsal sefght.a Thisoprocesaisbould dgicond@®tal poapelativelyshortent r al
panel corrprhﬁgeﬁg panel 286 and a wai stband panel 288, and side
panel s 290; a réar vval s "region 245 conpri si nlg .a central Ranel
conpri sthg a nmedAdler ysighing:the agsmblndS bplags e samplepn g CEEH chamberdpye
ItOﬁnel tsh290 5. o’i{a Ars '@ thelrardst aﬁﬂne)s vgh@ht the tikieCHas @laps & (ﬂ @erat@saiﬂ A W?Ih ch
e o erpne rbent cor, ener a itio wi thin
the nai ' palBm B8CC HIGH Shaspbers d8hk v, f v pUrst SRR GUHET Yo AOFE g1 on
of the diaper although the absorbent core will also likely extend into the
nmedi al panels 286 and 286'. A | eg panel 282 extends generally 35 laterally
outwardly from and al ong each side edge 281 of the nain panel 280. Each |eg

panel 282 generally forns at |east a portion of the elastic |leg feature. In
the front waist region 246, the nedial panel 286 of the central panel
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15 When the absorbent article conprises a separate holder apd a liner, the
-cont ai nnent assenbly 270 generally conprises the hol der ano@t&q]ﬂ}q\h?ﬂoz
(i.e., the contai nment assenbly 270 conprises one or nore [ayers of

mat eri al twodek?ste t he hol der while the liner conprises an ®cTudoerscs”
conposite such as a topsheet, a backsheet, and an absorbent core.) For
unitary absorbent articles) the contaiddnent assenbly 270 20 preferably
conprises the topsheet 249, the backsheet 247 and the absorbent core 275 of

t he diaper yth r f or :4.he co ite dia
str uclt urpe. b%‘ldqu?‘ gé‘gﬁéﬁ%&g‘& yaggﬁ%rﬁérgﬁgﬁfggﬁl’o%d%}éﬁ\ ‘h%f H%ﬁ%i @Bﬂ’t‘tlgl P\%@ﬂ‘fv
assenbl y 2anples iohequilibrate foopsiaest 80 aigutes it theetenwerature of tixi o wheteengt h

and wi dth giergansice s 1d3eRe! A der eh@i‘liﬁ%ioﬁf‘(}‘ﬂ eRBOE R pltaﬁgc ?E@Oierﬁ‘g@‘gb%o]f ® ﬁf’

The topsheet 249 and the 25_backsheet 247 ‘extend beyon

absor bent EWE‘?W%“FW@%B;?C?Y@MW&B%@Fﬂﬁr@}agwaw ‘he di aper 250. Wile
the topgsheet 24Fhe METRachehesltuldtd in amts 6HeHISP hPetushify the ZotmulRy be
assenbled in a variety of well known configurations, exenplary contai nnment
assenbly confi gg@ﬁ_ﬁ(igns are descr.i Y,in U S Pat. No. 3,860,003
entitled "Contrdctible Side=re BN S 42 Ngjaper" whi ch 30 i ssued
to Kenneth B. Buell on JaR®¥y*™f o0\ PEPM™ORY. 5,151,092 entitled
"Absorbent Article Wth Dynam c Elastic Wai st Feature Having A Predi sposed

Resi | i gt fheret 98l iEhad%0 cfVepitné asdesltHe24Rnn 8hdis;B- Buel | et al ., on
Sept enber 29, 1992; an . a 5, 385. 50U entitl| ed "Absorbent
[

U S, Patent No. 5,38
Articles Providt§gr S&FWMSBQH’?@.E{FR thempen agga;of the wewbPfthe eupvard et al ., on
Oct ober 25) 1994;0 ea¢dthedurmbtionbf thi téss it hewgs.por at ed herein by reference. In
t he enmbodi nent shown in Figure 7) the backsheet 247 preferably conprises a
conti nuous sheet or |ayer which defines the front wai st region 246, the
WO 99/ 27877 50 DaRuldte-the-petagPGIVIURORT 22616 det. of teipticatei Roundgheavétdgy and
the crogch i : rej Al "
necessty | 1 1Y PRi1Br El safbid 56 % Bl feafbss 106 Rebih tiPValue SIHEEMYIR for
| ayer may thersampleofomateritlse | ani nat es or conbi nati ons of sheets or ‘webs of

ana an oppased. Somam FIE Trdrdiufssiois ALyt B/ agiafacd'1 00 Mwip U 1 A0
backsheet lﬂ‘“ﬁ\ﬁi dcpuing)ig ‘glsoFFéH aﬁ&}’%ﬂf@ﬂ?“ f‘ﬁ‘é"“&g%@ Bigghed &o the neaeeshut er
3 urface gg OIGgQI@mtsﬁhplgbe&diﬁeca?rogzgpeﬂda dnergyabsorbingy inspaﬁfp?dal(z;tnﬂﬁé E he

| aper . | n¢ce . ee A [ e | he r wal S
oot on28 a6 a0y maerdr £ BRE cofidsdd Mot 2 et g€ Frop], HardBL o,
247 al so haaberatarg sPivisiomgDistriuteds byn¥ WRn8¢tisntific wfcCleveland, OH.i ntok ( For
10 i ML i oo 1P 36dcs0sRAA BRLLRARE st nfl FBRHPeh disiller claiiian DY ¢ he

sane reference numera{s as the correspondi ng_di aper reglons and ganel S as

shown i n Fipgsses thyoygh the; sheetompisnialheing destech The enefgy absorbingaimpashpdbnt core
ij_s pﬁsi ti gnpg i% E_ctafwnrmadk_' mmeéd ros%&ahkeailrgs&r?wflamsam by Bi iadch E%uare |
| SCha ed.ln | regl on an I AT O, e ne nel s an
Sho " 2R°L imPadtihsd Sk SeBnor B132 whra and amickedS ot G125 hdy, SBRe o1

ext end i nt dmpha padd 0pdash Dur@fetet Valueaf v/B/MS apmmding t@ A8 TM 222691, Aor t he
si de panel s, ' 28T i , 0 t. .

oxtond 1t SIGatEr SPSuBetl cort nlbil | LRI DiosyI ERRO AR indRP WY |
288', and tdirmeseriis paighed Mg hserbenpcorepateplempy esHRsise indiyidynlizade

osi t1 qned it Wobd Bullh Bl Bk e R N ! ot
absor bge aﬁ%ﬁ“&%m EQFH'@H et 3}. ?‘hé“&'b'sloigég tﬁ’ﬁ&bémb?@ CBF%WPWE.P& ?L‘?‘?gldg'?xft 5@? es

whi ch cont aetholde sdfffoient aRfounsof disilededheep. s anledstuabdat gay imes &ts diyius, the

backsheet 247 s .substantially.i [V 0.0f L Lj : [ n
addition t owedél?tngﬁf‘saﬁ#f’{heﬂéﬁ%m %ﬂég W‘@&%ﬁ‘g@( &Rg " ZHéFQS(;%}%"ghI y
per neabl e toorapiateriat ¢s thepads loaded wdthsdistildsl wattr 4p@beyt teni(3@)urimey ipairy

per meabi | i ty,; been found to be critical to confort related performance
of absorbent "drficles. Wen an absorbent article conprised of )

non- br 84t habl e r@segtionjofthe haskshepiomaigriahl B pds tested isiplacsd iface; dovawithded by
the mat er igghs oﬂ&h&idﬂﬂ:ﬁﬁe _bhteh dlesd Al aty %ﬂ&t@ﬂ.enghbﬁeﬁ%&%l%i@éﬁ@fm?h@ skin
prevents esgape .0 St ure vapor . or. evaporat.i,o n e resulting

cool i ng of Hl?fé’%o‘géqcﬁﬁéﬂ thF é’&‘.‘teﬁ'ﬁg d?'egﬁ‘flisgﬁett 'Pﬁtg?%lag%sa'i %2??&? CEYFBR i n
conj unct i orerrngéméntis thenaaclired)to the Smpadtipertiayl Hi7 oftthh impatittaymalf08avith a nsi de
of the absorbent article resulting in reduced confort for the wearer and
percei ved negative benefits by caregivers. In order to reduce humdity and
heat buil dup within the disposable diaper, it has been found that 35 at

| east a portion of the backsheet 247) and nore preferably the entire
backsheet 247. should have a nvisture vapor transm ssion rate of at |east
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5 the inner or core-facing portion of the backsheet and the substra 4 "
formng the outer or garnent-facing portion of the backsgﬁat JQ](? sheet
247 conprised of the conposite sheet 10 is preferably po adj acent
the outer wonbamesof the absorbent core 275 and may be joi neg¢TilwEetd7 bY
any suitable attachnment nmeans known in the art for bonding such 10

materi al s. For exanple, the backsheet 247 may be secured to the absorbent
core 275 by a uniformcontinuous |ayer of adhesive, a patterned | ayer of

dhesi I dh Al
excanpl o o R@ bRy e BRRBR-Dapis abaR i dh RosinedbBish st BF Aot wor
of fi | amentGs4 isfadpdbmtsthe boitemdusfato$ £ of theUnPactRadrtioNd07.4 Theé 3mPadt aemt i t | ed

oY ~posab fogifshReLR0L AR imd3Rf ARAL o gﬁtv,&énhwdesﬁédiﬁﬂn%t&e glopg et al.

on March 4 86. Anot her sult nmeans co sever al
lines of aidH@st atan {08 Asrdrapped and| the impecs amsHI& i t yatmmedlar@ly abaystlr at ed by

the appar ageusn@aﬂem;r&QSrass@@vml ﬂteLﬁl&r ;B@ér 1084 is %n%v%dlam praseiesn 10

Spr ague, J%&U@ Cﬁtoﬁer 7, P&'ﬁ % he 996 | ssued to Ziecker)
et al. on n5a € ngis0f thewef terF%ﬁper Hot Hrﬁ"ﬁd%ﬁ the Qg6 dnipBteer eni ¢z
O”f June 27ma1%t0 TiESOmatie ﬂuﬁﬁtriﬂ&ﬂﬁﬁlﬁﬁ\‘rﬂﬂé DFT¥) isrwlulﬁ@édaé:ﬁﬂe)dr’]]bﬁs@édgmbé

ref erence ek | . e _at.tachment neans nmay conprise heat bonds,
pressure b%[ﬁld usn{k%;ﬁlb)%lgégmg dynam ¢ nechani cal bonds, or any ot her
sui tabl e attachnment neans or conbl natlons of these attachrrent nmeans as are
known li0h t he ar PFTV nmhsofihe @ e (Zne g D (s

material to other 25 corrponent snnaf:taam( sorbent art | cI e and nor e
particularly to bond the noisture vapor perneable, liquid inperneable film

onl y cer t athe FRARDHSS GHPESTRA 1M G0 Sulp FreraBia 1B ARLDR SRR AP OREETORG L (0
ﬁur v Ib ve f opereién etrmgo ;Jmhf :imﬁadt rhreata tsrralooag‘e r111):9ar mézewbgéﬂgyntﬁéérg rmiétgx@a/l\; { dﬁtm |t ayer
as e, e (0] nt a abDSor pe Ul ou
nehim toﬁt#@?%%trﬁ&"m%gﬂ% gt b fHat Ao HRBEH A5 of WSt 111 m | ayer s
of interest in Gucley #hlh®erosityfis & meeapuresé the bamierstieogthmiake steet inateridsi r ed
Superior pgp nﬁgéréalitﬁlé‘@ﬁlte?{aﬁs“lh%ﬁ&uz{} ft?srmegsf#{ @M‘fo%ﬁ‘{?{&%s &Eg%@fﬂn?es' on due

to their co ut'e “cont use con Ions. This
conpar at i vef gasnpgtasm@xgbra@ arohebmaterigbwhersin a wta,m PESSWre gradiant exists. t o have

c 3232' Veohm*‘ﬁ%?*‘“%@ 13 ndoBirel i bR Wi TAPFL TG00 oRFREREREaEr (21 1
PCT/U | 25geenize k\ZFﬁB lﬁi‘@ﬂ)q‘ﬁ%‘nﬂ% ﬂ}‘\ g%tr*s*rs&asc}ww S | i ze a
pol yur et hane®aslsid cantifisterscofi air cpushedittreughi 4 bné rehaliametet sample uaddresi ve

2o  qesor | DBTSARE 0L WPRRa PRl Ts G, HSHAET e S i PREhsed i pitolid ; SV
utilize thendmlusudl)erefer;adrtp asﬁhnebwr&gdmiss filmlayer described above with
reference to the,af B ;u-‘ %Qu%& ?coﬁﬂﬁ td 19611697/ 25, 481

to Ostggchenko R ' - a min a conposite

filmn \/\D\Y@\*Phs?tti‘tﬂétl!ﬁ% W A- 3t31€hah d??ﬂ*ﬁiﬁgﬁ 15 apmegblsrtp antfeyonRxt to

the fibr oumtnxaﬁ&&erdtﬁg t buh iafr Pérokity Jest) bitisies ther ¥@nddrdlsMnedrobialp bitrien
accordance w t

th t tl t t ¢
e e L, Ve P B T 53 7
mat eri al withd thére is-oopariedrsalbyl ypphnablermdmodruftﬂemoabmmgmncrbmbbarMU ng

dl
ol astone; PRHRRIeSCinb3hd Mferillf Sulndi AL Md, KELAOMP Hanbt Krplicd bt
t hi cknd@s mnmunymtetpatmﬂ meaugtqméuctc@wrché&mgma mlmwah amaerosob pf onmance

than the hygdgepili § o?esebtaﬁﬁl%@ﬁfatésaﬁﬁdercﬂlgettéf teEtS casmmrsatvml Ypedify [tR¥Er
noi st ure caont ent nder |

use condi {] en enpl oyed a
conpar at i vdloyratgithropglh theymatgdale crop a@&ﬁ"ﬁes ﬁ%?’c‘“} ¥ ‘Wo‘?éﬂ%r e
content fi lgggel @)ie@udlﬁeﬁog?@ied&d:ﬂl’ﬁ ASEIM F}l608495nl sh the W TR perfor mance of

the overall co s sheet. Due to t|ve t cont ent
of the hydropho REGPEFUSPe Vere, 8ﬁ9 n%% | 4958Y %?? m H/@sl »and
bondi ng5t ecﬁhnblqtsdmremrymbmpmtadtby refemnceeo AS’E&EEI;GMIIB)% standardotestapetbod

adequat e st LS Bl L gﬁ#& f the
absor bent éir’ M@ V\%}'ﬁg}t%ﬁ%?rmﬁéhﬂ %feeﬁltp'%wé 9% gﬁkuﬁgw?ntg ﬁmg
utilizing abYceritmeenﬂmmml placcpeding to Hhis methods thige sampias;ef &W‘a
conposi t € shAekalokeind festRiCite dadllénlrd mﬂhllbt tpqm-lxqvb ‘BabRriepldges sinfiRk figr mance
properties for the conposite sheet of the present invention and can be 25
bonded to other conponents of absorbent articles via conventional adhesive
bondi ng techni ques. (See Exanples 36-39 below.) Quite unexpectedly,

addi tional performance benefits have been discovered through the use of
nultrple Iayer fllns |n conposrte sheets used |n constructlng absorbent
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15 éorrpressi bl e, conformable, non-irritating to the wearer,s skin, and
-capabl e of absorbing and retaining fluids such as urine an ﬂ«ﬂNcZ@ﬂZu n
body exudates. As shown in Figure 7, the absorbent core 27"

gar nent - f acW@§97378dé, a body-facing side, a pair of side edges’CTWS/aﬁp'al r
of wai st edges. The absorbent core 275 gay be manufactured in a w de
variety of sizes and shapes (e.qg. rect ngul ar, hourglass, 20 "T"-shaped,
asynmetric, etc.) and froma wi de’ vari ety of fluid-absorbent materials

conmmonly usséAd tbhel H%pﬂﬁﬁb(t @ik 4POLS nﬁﬂdngtdmarwmba QOHELY tefldibh %11 jased Ygh as

conmmi nut ed d,pul p. which is ner.al | ef.e f Exanpl es of
ot her sui té’bv\? o Ah EnPTERRY S TSNt T, %BS’ {13&25}’ Ele? c?; Eﬂ?\k'i'dﬂ‘?
mel t bl own [Rehetration ofithé sathplg byofiablevirusesns deteimyined ufihg raﬁda,ssay[pibédd&ﬂa or

cross-1ink td t e
e T e e PR R R
absor beAt dbPAmMplg fads Hrany \é}ralcnenetrﬁﬂ%qﬁu 9@F@ﬁt‘hﬁwgb|ﬁnm0f dhe samiématA ons of
material s, gosife aﬁ@ﬁégosue Sbhifé] i ith WRA AR sed! ThOBoAMOLAERI waPh e 275

may vary (e or bent _core na var cal i per zone

Pyt ophy 11 G GiRaT R meTRbene B bass b eAD. 3rra'ar<§%t“;%lep Prse FORPED im

densi ty andlHemegitivevcdnagbwhas sieecvof Mylar@dii, sihidhypass«d ®BFURKL My conpri se
one or nore Iayeﬁ absor.bent apaC| ty

t he
of the absor bent—@é@e%-&é ng{e&ggluéﬁ]gt%5%8@8%‘?338@@:\%%3%‘? B!t angi ng
f r om i dfantaicohnl, G0gtarta dvatersand Hopast/eed dye fieod anler. Adroodibg g thisitests atsheevf t he

"t endod. uey ayfeassdibnChlbguG RElil heastlind w89 Bisbom (330 892870 "¢
asymet ri c,inhisdladed enpHat spefaceandsovened “etbraetegtmmmpﬁ@e @@ms dimenstensf r ont

wai St regi aiPtHe sﬁbmsgﬁlelom@g&ﬁmawdcﬁ{gu OAstbMBbr%Q?%fWer?&io% i§77 54
PCT/ US98/ 25667 sha | ary absoy bent

the rear, wa
struct ur es ROYFed QML ogsof{ﬁz,eeteabgag}pd% ﬁ’ﬂé Eq)v,eéedgvygh Gfterpﬂ’é E%sélﬁflg BP0 %n t hat
have adii evel bwtrﬁe’/mm{ps anbdg EBis). CANRikgi (A0 lls)uwexghsxsaplacdde@ﬁtdpb@fdmw U S.

v sron et PPl Red0oiblyeS eath gy e belgh ImRle il GlialBblkB mhcy | °
" Absor bent fremithd whnthottnfwﬂpet_a'l)mwemrtb@ msmtedcht ink\spotsrtadetetmiak, on
June 16, 19%athdss @f})apé‘tocc i 4,888,231 entitled "Absorbent Core Having A

Dusting Layer™ 1Iss stadt on Decenber 19, 1989; and U. S. Pat. No.
4,834,735, entitled "H gh Density Absorbent Menbers Having Lovc~er Density

and Lovwy Basis Wi ght Acqui si t| ORilgPO6MmE onuﬂsued to Al emany et al. on My
30, 10 1989. Th r bent c urt her c the dual re,system
cont ai ni ng an a?&@‘? 3?’9.%}!’8? iops q@a d'b?‘& B’f Elﬁ}vl Ve‘ft?rﬂaéﬁgayfl bers
posi ti oned dryerleradingilone® ob emdre sbpolyetherceater themm;ﬂanbeulhsmméﬂs @nd Pitdniurhlo.

5,234, 423, ehga' e uﬁ?&iﬁﬁ%%ﬁm;fﬁfn&d&lﬁhx\?‘m cgnﬁﬁélhins b aiga%e and

Enhanced Absor ency 3; and in
U. S. Pat. Htrel® 35485 aj qopelyether wr@qn@p@ﬁwelﬁwmé sold dyDylont.c | es
For | ncpnti ﬂﬁﬂﬁﬁl ORI mtloﬁssdct@wmtsaﬁemhgmﬁp@ﬂdrewmec aRh&ept enber
15, 1992. 1 of t re incorpprated herein by reference. The

t opsheet 24 g%es5 és ‘H%@’l' sBH’é’B“:?(ﬁjgé‘tent the inner surface of the
absorbent core 2R 7‘158 lpra&fopblybthyr ;smmbd-ntobmsm elasmdaer soltl by IiRokg heet

espett to P W’Ss” pRREE PR o DG oM AhebiiBaepBEafist 389780C05 W 11
preferred esmwhardnessofﬂlhearphaweﬂctabsnmmmoéﬂ 3%.he topsheet 249 and the

backshegj 247 ar sa%b rea&hh lash@eragenﬁkaharbgwoabery and
rect ly | oini n themto t@?dgabsorbent

are in rec;m% the
core 275 byanhbhawng @aml@nmng ° Otie & Wedlsofenin 9‘6@%%9 1yC a
conpl i ant, §ibfréhéxﬁﬁédslamsandxdmmwfabs*oa;ttioﬁ@ftso% he wearer's skin. Further,

(e Lopshect o gaMLEL AL 3% hebll B el BL iy BRI oo

may be manuimthaviregia fnellmgepmtdxf 15ahGea mcﬁt smﬁbmng aémperamt'e afS766; arshared

nonwovegls My, h as apertured formed

t her rmp?Sast %ﬁ#‘ggls%“?@t) %tﬁggﬁds%g}tgbéﬁféu I'kns, and hydr of or ned

t her mopl astic fi m;ﬁgmgzssmm conesniratg| oft60% by aeisht partigulats titanium

t her nopl ast {fox{de' figmertiA hi c#wmw étﬁ jefid.i 8. Sui tabl e woven and nonwoven
material s can be corrprlse f natural |bers (e.g.) wood or cotton fibers),
synthetic fibers (e.g., polymeric fibers such as polyester, polypropyl ene,
or pol yethyl ene f bers) or froma conbination of natural and 35 synthetic
fibers. The topsheet 249 is preferably nade of a hydrophobic nmaterial to
isolate the wearer's skin fromfluids ~hich have passed through the
topsheet 249 and are contai ned in the absor bent core 275 (i.e. to prevent
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above, such hydrophilic materials tend to reduce the surface tension of
bodily fluids 15 discharged into an absorbent article, whi’ i t he
| i kel i hood of liquid seepage if there are pores or pinhol eghsgmm
backsheet dYOPH&™83Tticle. An alternative preferred topsheet BEFMSPE66TN
apertured fornmed film Apertured forrreg films are preferred for the
t opsheet because they are pervious to %dy exudat es and yet non-absor bent
and have a reduced tendency to allow fluids to 20 pass back through and
rewet the wearer's skin. Thus, the surface of the forned filmwhich is in
contact with the body remains drﬁm%ﬁguci ng body soiling and
creating a nore confortable feel r. Suitable forned filnms are
descri bed in U. $ capatyethqs ester Hing wag sdhesively laminatetbhocr qardedepoSypropyleme s
Havi ng Ta | RS ' [ 2 0, 1975;
g TapasmotehinebawitR 3 Dasidiéibhri ST2968n QOEeWSS?Bgﬁ}e%fF%%EW%a

U S Paj. .25 4,324,246 _entitled "Dy sposabl i ving A
Stain athbsi ggatht pdBg- of %fmewm'k!?uéaugbcmﬂlmangﬁe donylover shegir was 13,
I1:_9g2; tJ_- E cgapﬁsdao of Aq'a.ﬁdbam§6l@pﬁﬁfyiénl:eﬂaﬁlgeﬁfbe!lr&,eﬁthPPB&t il&'nEW%.b ggﬂégilwltgggg

i ber- Li ke_Properties i C Sued t0 el. et al. qn August 3, ;
U S pat TR OSYEGAS S Y 15 S el eripruialbypomdish thepolypropylens
Thr ee- Di nefibepoatedishest ihad \4 tenitdistverigtin o f 188 NAM@Y7330/in) #i tleemttifece and

Fog4. ana (irectiqs fd KENAGA(BR6 i the SRERrdBof inatin Aoseaintt ent
Baird bh AmthemchMrecmmdﬁS%mﬁvomsd}/mme i ncor por at ed herein by
reference. It maypaksige Rensit®R fivdak SI%%oHﬁ&VL%ﬁv!@ﬁH‘ib?Pgﬁ%ﬂph‘?o Parfig,pent

article of the present jnvention w.th extens ?l or astrcity 'n all or

a portion dydhesi¥essilpe ofafYapwatgsa,sWiscopsin) Wae appligdefontheinpawoxemusiagt &nsi bl e"

trefers t? !saﬁgsr i6806 M_%:xer a?e Ggpﬁ:blﬂeppt:ifcat@xt%}ﬂi ?ﬁ Nlarcgb?letaﬁio_rar@ Gf(rject ion
0 a certa egr ge W u ndue rupture,. The tery el astici an

ol ast 1 cal NPrOSPLGiEr i Thepdhesive vas aRlcin sstnfiallys Condppoys, lament - _
U N 2~t¥ Wh 9Odisgésed BisiTdl 4pady/ patbesd th&t whe 13binthdsywide usiiging dpplicator

appr oxi mat ejl Lgi L.qENSi o ft . ce. extended the
materi al i g'l'&r/dél:l%vg'at W&gggsr@lg ﬁ‘gﬁgsl §ﬁ cgﬁteﬁnn Sr %ngfwélfa'i esﬁg%fgﬁ%m%% S\"%ed as

"ext ensi bl epplied, edgesto bdseew:itbtﬂlq:aubs}an@ntlemlﬂpl of thel spira] pattemsifeam phovi ded. )
Ext ensi bl e vaiigs BARRafor2H8dReeV | e findNpted OFTtRE trdRbvEvaD dufRpt Rledive it by

initially 5 conformably fitti t he gi r.to the arer, and sust ai ni ng
this fit tRPBligationvas O Pt 124 My, @F&%ﬁ‘é@%‘&ﬁﬁ@ﬂ@ dhgsye Wag been

| oaded20i t 12 mpisfaBasmd). e ddhesive was eveaidovit 4 pledsh pagier dRd tiRfndneven aper to
expand and contract I%l%ensi bl e igfie panel s 290 further provide nore
effective &8f c‘fﬁﬁ\%ﬁ °Sl‘ﬁew*l§if8§ UB50 since even if the diaperer pulls
one si de panel ZE@ rfoamolven to Whichithseadhesive antlireleage paper hadbbéenzapplied was
(asymetri , . ap ' regel ' aci Gl . Ll e the
et ono: bl ¢ Lo, theet@0flpet as'teshovely shd Bk ithesifd Ebildd MG of Wt

conf i gur at ingAwove 3yas| laminated; Withez polymes fil comprised of AR HyHEI® 52086

g ih_scl Ogsg ic@pb{y@thcf’@ia?toﬁ{%, &witiyuﬂélfﬁ 781¢Dkb§dl?§hiﬂéllﬁ?%ig&?hﬁd @b@g&mdﬂ@N\éi ng
lrre ar A, SS (6] 6] e al .. 0oNn ugu , ; . . . .
o et st Thesecpaniariner Stset RplyThy Wik T T ipelle im0
4, 938, 753 idiamewdr screWaexthdep athat wis ednnecved dalay héated 4B0; Thedpolymet &as Pat .

No. 5, I S 2 .S58 t.0 Byel : . o of
whi ch are ,lﬁ%lgﬁ%pﬂdgﬁéggﬂe@@, ggtg’b‘ 5%12 g¢ g‘ﬁ%@?ﬁﬁ%‘ﬁéﬁ%ngggﬁg%él s, or
any ot her Thenpolymenimelhevasi exteudedsfiomnthahdie opsringnendyiwast goatad enatbeicity
i s desipabl | lddREsivhLidRtiBed Abdveddvithave
been " gpest@éﬁg@ﬂl?&oﬁ&ﬁvﬁ%@hﬁ\?%ﬁ?§m?)ér/glg@?gidr?ggs!'l (1. e.s,@hsfjbj ect,edlt?o sone
degree of |tegudito Eigused: dhe tHmcwasmjomed 1 thefibmous, gorwoyss shestdR @ P & ngat e
'If\lge gﬁgigl gxgis spﬁéccﬁéﬁoﬁ@l@éﬁﬁ'&&{x?ﬁdi@n é:ﬁﬁg.V\EﬁEnSEiWasdBﬁﬁégg d%@céﬁla hhe_?all Pat .

. 5, : ssued to.Chappell et al. on , . e materials may
be prest rairﬁbdj‘?}??%g "%"egbmg'grglb‘?é%a f"l?@ﬁﬁﬂlf:}/g% 5?“&&%1’93%“@? the art.
Al ternatively, tincEranhplesal-S§, theyliid speedonf she abnwdveny wads rregintaimedt bt a
materi ale th Wale ' i ri bed
" 0. S 5pac ot B2 o855 BAF Rl R URDNGF el bhidsl FRopia Rl RrRgaR | 2
material s aspeed tefnl2airpro)vinl arden tsx keap the thicknesss obdhaepalyéther, astendiimned
condi ti on, é&%ﬁn&om%lfpﬁﬁfl@ne’;ﬁb@l‘ Ehett, 'Rt GAheWMicChridPhet il Wére PakRasi bl e)
at least up to the point'of Tnitial stretching. Exanples of zero strain
materials are 30 disclosed in U S. Pat. No. 2,075,189 issued to Galligan on
March 30, 1937; U.S. Pat. No. 3,025,199 issued to Harwood on March 13,
1962; U.S. Pat. Nos. 4,107,364 and 4, 209, 563 i ssued to Sisson~on August 15,
1978 and June 24, 1980, respectively; U S. Pat. No. 4,834,741 issued to
Sabee on May 30, 1989; and U. S. Pat. No. 5,151,092 issued to Buell et al.,
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di sposabl e di aper having "stand-up" el asticized flaps (ba; r ffs) to
-inmprove the contai nment of the leg regions. U S Pat. [Lb étﬁﬁ

entitled "Absorbent Article 10 Having Dual Cuffs" issued to Lawson on

Sept enber 2 99}H87; and U.S. Pat. No. 4,795,454 entitled "Arrmbsasnséiticl e
Havi ng Leakage- Resi stant Dual Cuffs" ?5“6d to Dragoo on January 3, 1989,
descri be di sposabl e di apers havi ng duaf?cuffs including a gasketing cuff
and a barrier cuff. US. Pat. No. 4,704,115 entitled "Di sposabl e Wi st

Cont ai nMentthfGREARMY nipl Whet€ dhd preﬁaeésl ommemﬁaﬁ@@radﬁusteaslé?bnﬂi Giriefy 8ges a

di sposabl e di aper or |ncont ment _havi n d ?% F Egg uard
gutters corfPMPRsLy shest éwﬁt%eﬁ W&Qqﬁ? JHRy STTRRE SR ttuﬁgfé‘h h3f these
pat ent s ar ehowaadn [Foguate 8dcylarder presguresed e E2nkRa (80hpdiecarrespor] msi ifarct of

;?g;u]t Faé?‘ m/}ﬁgar%ﬂpél?ﬁ’é' Eh%qexzé,{? ?Iﬂ{:eo’ggiﬁfﬁ 'logi'élrgfls 2 dﬁ@% (S’%SSLH:? o&' ggéb ands)
preferréd t¥Pa(6Bash eenerateia faresyof b?e?tlﬂ @egrom oyripe rells; avhm@awesawes ofier

barrier cufd P rd foBd: 3(1 g;‘g)NﬁnQa,acrﬁ
descri bed i n76t he gg?\g/ig%gﬁeer?%na(r:e § %Ctgggolﬂ %Wﬁﬂerj:‘r‘%?g?ir red

enbodi ment , 0% K& E1a60; pst) wef"é%\taLfP\'é’CZ’fzﬁaN@H%ﬁ@I on, theoralls; and; cylinder ast i ¢

gasketing Cpﬂeésu%%f% kPa (9gsiPgenenkea Brestf 10 Nilinafdsn 36 e rolis) t i oned
out board of the rrier CUffd§?Ch as descr%bed IP m?ﬁ 25 abQ% grred

U S. Pat. No. 4, g&er prasessriondijons ysed dp qarh cxpmple, and  fhe,propg: €& an

el ast i AOwai iebulfiegatempost $heeksdre petdontd esTablpl delosy. f| t and cont ai nrrent. The
el astic waist feature 274 is that portion or zone of the diaper 250 which
is intended to elastically expand and contract to dynamcally fit the
wearer's wai st. The elastic waist feature 274 preferably extends 30

| ongitudinally outwardly fromat |east one of the waist edges of the
absorbent core 275 and generally forns at |east a portion of the end edge
of the diaper 250. Disposable diapers are generally constructed so as to
have two el asticized wai stbands, one positioned in the rear wai st region
and one positioned in the front wai st region, although diapers can be
constructed with a single elasticized 35 wai stband. Further, while the

el astic waist feature 274 or any of its constituent elements can conprise a
separate el enent affixed to the diaper 250, the elastic waist feature 274
may be constructed as an extension of other elenments of the diaper such ~
J ~l S~ 2~ WD 99127877 PCT/ US98/ 2566'1 S8 as the backsheet 247 or the

t opsheet 249, preferably both the backsheet 247 and the topsheet 249.

Enbodi ments are al so contenpl ated wherein the elastic waist feature 274
conprises apertures, as described above, to provide breathability in the
wai st regions. The elastic waist feature 274 may be constructed in a nunber
of different S configurations including those described in U S. Pat. No.
4,S 1 S,S95 entitled "Di sposable Diapers with Elastically Contractible

Wai st bands" issued to Kievit et al. on May 7, 1985 and the above referenced
U S Pat. No. S,1 S 1,092 issued to Buell; each of these references being
i ncorporated herein by reference. The diaper 2SO0 al so conprises a fastening
system 276 which fornms a side 10 closure which nmaintains the rear wai st
region 245 and the front waist region 246 in an overlapping configuration
such that |ateral tensions are maintained around the circunference of the
di aper to maintain the diaper on the wearer. Exenplary fastening systens
are disclosed in U S. Pat. No. 3,848,594 issued to Buell on Novenber 19,
1974; U.S. Pat. No. 4,662,87S issued to Hrotsu and Robertson on 1 S May S,
1987; U.S. Pat. No. 4,869,724 issued to Scripps on Septenber 26, 1989; U. S.
Pat. No. 4,846,815 issued to Scripps on July 11, 1989; U.S. Pat. No.
4,894,060 issued to Nestegard on January 16, 1990; U S. Pat. No. 4,946, S27
issued to Battrell on August 7, 1990; and U. S. Pat. No. S, 326,612 entitled
"Nonwoven Fenal e Conponent For Refastenabl e Fastening Device And Met hod of
Maki ng the Sane" 20 issued to David J. K Goulait on July 5, 1994. Each of
these patents are incorporated herein by reference. Figure 9 shows a pl an
view of an alternative enbodi nent of the diaper backsheet of the present
invention, with the portion of the backsheet positioned adjacent to the
absorbent core facing the viewer. As shown in Figure 9, the 2S backsheet
347 conprises two layers 3S0 and 3S2. Layers 3S0 and 3S2 may be secured

t oget her by any suitable attachnment means such as those descri bed above. In
this enbodinent, |ayer 350 fornms the outer surface of the diaper and | ayer
352 is positioned adjacent to the absorbent core. Since |ayer 350 is that
portion of the backsheet 347 which will cone into contact with the wearer's
ski n, Iayer 350 |s 30 preferably soft and conprlses a nonwoven meb In
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PCT/ US98/ 25667 The nonwoven webs for |ayer 350 may conprlse synt hetic
fibers, natural fibers, nufti-conponent fibers such as bi-

or m xtures and bl ends thereof. Layer 352 is the portion of mﬂgﬁm
347 which WOPY8&vent the exudates absorbed and contai ned i RCTARSI&RESET bent
core fromwetting articles which 5- COﬂi@Ct the diaper. In order to protect
the user agai nst unwanted | eakage of exudates absorbed and contained within
t he absorbent core, |layer 352 should have width and | ength di nensions
greater than those of the absorbent qapg1!f |ayer 352 is not |arge enough
exudat es absorbed and contained in the absorbent core may find their way

t hrough the outer |ayer 350 during nornmal, usage conditions. In the

enbodi ment EXAMROENUMBERuUre 9) t the absérbent ®ore i$ ref ePabl y

positioned in the nain panel 380 A9@JéxXt €9RU3)i nBOJIRhe (9RLH)al (Wﬁel s 386 and
386' . Accordingly, layer 352 is positioned within the nmain panel 380 and
extends into the nedial panels 386 and 386'. Layer 352 has |length and width
di rensions _at |east as |arge as those of the absorbent core and preferably
great er th&%ﬂ%&mﬁﬁ@ﬂ% absorbent core. If desired, 15 | ayer 352 nmay
extend beyqrflediVttempérbtuppare 380 %cémeaﬁiﬁﬂhalarﬁﬁé}?l %mgﬁgt anglyg86' to into
the | eg panels 382) the waistband panels 388 and 388’ t he side panels
390 and 390'. In addition, layer 352 maytextend | ateral Ppoigntat

| ongi t udi naddhysnmﬂppﬁdaddarydd‘nmﬁym the gmin pgnel 38&) to f@grm porfgi ons of the
peri phery ﬁhe di sposabl e di aper. 20 Wile layer 350 provides a

subst anti a unt of noisutre vapor perneability for the diaper, |ayer 352
shoul d al so‘\dbeswmmmre vapor per nspirtbl e ispirabr despiralo pispikal de apichi t | onal
confort for the wearer. In the enbodi nent of the invention shown in Figure
9, layer 352 is conprised of the conposite sheet 10 described above. ' ~ 25
VWi | e a prddraapegd (V@ingrred enbodi tent ofl2an ab®or bentl2articll@ such as

di aper 250 @&ueéddl Ribitteing [PC) Pr €SENSag NVERbhHON Uldg | Zego@ compggi te sheet 10
according to the present invention for substantially the full extent of the

backsheet 2Efrudgrspeed { (RAM) under st Yod thdf the HbsorbdAt artildles are in no
way | i m t edDibtenspecdturarCenbodi nent . 2deor exaopl e, 220 baclateet @ooll d be
constructed fr m mul ti 30 backsheet elenents, havin iml or diverse
properties A8 eé8h°§f‘f’ﬁ@’f%&ns as de?grl be&sabove"‘% th %Q(Zard ?’éo Fi gure 9.
One such approach would be to forma backsheet with an external facing
surface of @O,ﬂabgi&;prﬁgsﬁggrposi te nonwoven | ayer as a substrate with the
filmlayer “conprising onl'y the region of the backsheet where fluid

i nper vi ousnBiEs ThigkngssImiceans) such as25for @®anpl €25t he 4gi on @rrespondi ng
to 35 the rQgrRD3ScareMtRdeyd | N Fhgner € S20dvbr egooer . iZgogrey Sos® be
desirable for o,certain applications to reverse the orientation of the |ayers
350 and 352‘95?2 d8%hure 9 so as to place the filmlayer on the WD 99127877
60 PCT/ US98hafaafimpadteg/mal@ o2400ar nese6 - f adi4dg si 0le4 of toke5 baclkisdseet and the
fibrous subﬁ+z)ate | ayer on the internal or absorbent-core-facing side of

t he backshee It may also |ikew se be desirable to utilize the conposite = .
sheet 10 i rPeeh@trengthi(Nemlied enbodi nent of Figure 2 wherein both sides of the
backsheet wd#d be faced with a fi888us Ih% 1 sud3s varfihations are
cont enpl at efPRs being within the s€8Be ofd&he phBsent NHventifdh. Moreover,
dependi ng upon the specific application, the properties provided by the

conposite sheet e Rr & t I &g@! rneat
advant age in ot ﬁ%’&g‘?‘;e% o‘%s %ﬁm étoér ‘{m?e? éﬁngg' esl ?%13 ceﬁtral
porti on3of composite khdebat relatively mﬂehonémgtmessmdﬁpsmpleédr @@2} whewras. For

exanpl e, %%‘gﬁ% i@&&d@d ibetwedn e ﬁﬁﬁ%wtﬁelﬁonmeat Tifesy 2RAfipRE LD EMb%H&w
properties o nposj te sheet al so provide desir trih or

peri pher al ersqoéﬁaowet maab%?sepmpsmeﬁ e%bm?teweé GCP'&P%-W&I

out vvftr dlzgofwnmatdhﬁx fifvishire alapel gepneablet fikn a»hfeﬁrmmngcpxreesmarea&pt l‘cﬁ:v Si de
pane S

29 i.cted, in Fi e.8 [ rtlons

he absor befifa w‘ﬁ%??é%ﬂ%%ﬂ?g%{?&#ﬂ?ﬁ‘ﬁ'b‘hf ﬁmr’fﬁfll??é"'fes B? 8 in the
VI ci ni tip of totpremite dutstandingpeel Athgtncl udi ng but not limted to various
bands, cuffs, and flaps. Likew seEé%)!ﬁ%%?oof t he foregoi ng discussion
has focused upon the representati article in the form of diaper
250, it is to be understood that the materials and principles of the
present invention are equally applicable to other absorbent articles such
as incontinence briefs, incontinence undergarnents, diaper 20 hol ders and
liners, fem nine hygi ene products (sanitary napkins, pantiliners, ete.),
training pants, pull-on garnments, and the |like wherein the materials of the

present invention nmay be enpl oyed advantageously. By way of illustration, a
backsheet of a sanltary napki n accordlng t he present invention coul d be
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W 0991 27877 61 PCT/ US98/ 25667 procedure for neasurenent of the hunldlty
‘These neasurenents are made relative to the crotch p0|nt Qgg?
point" of an article and the article's absorbent core is deternlne See
Figure |12) woophkzing the article on a wearer and positioni ngcriusossessger in
a 5 fully-erect standing position and then placing a highly extensible
filament 603 around the |egs 601 and 2 in a figure eight configuration.
The point in the article and the absorbent core corresponding to the point

of int erseCt'OnAG% Blyciiee bitkaTRA itk dﬁﬁmn;onmnme G5 Obh b of Lhe
article and orbent corepb%%g frst od that the crot oint is

det er mi nedPB Flgﬁ‘°f‘?‘{8"%{b§ht9 "8 diirsh apopdpesive was 3pplied font ended
manner andticbehmvmgnhdﬁg\/d\h:ﬂr shethet cthres ﬂffﬂeréntl Aihesive \wasth dveights aging i

artlcle/cor | h f .an a orbent
core cor resg%er?ﬁa {og §% Efﬁ?ﬁéfbng% ﬁ’ }?e%i 1 g&‘t%%p?ﬁsehgt PO efhe it he
y- di men&i oadhesiMsewas tcmeercd ovithh aprsilease |p9p¢romﬁ e nenworeen oomged wdtnste cent er
of the crobLghes\RAfATolldd@s. IS, the crotch 15 region is determned by first
| ocating the cratch pol nt" of the absor bent core, and theca neasuring

forward and bacRRananwovRmnsioarieh te adhegysrandpeleassrnaper hagbeen japplindivasThe
{ enper at ur GnAIRINNE fHléae TRPEH MAEDRINONAL Ni 82 BESARAoded iRIl BE BEeseCt i on

of the transverse |ines deflnl the crotch reqgi on,and na
centerli nenmﬂ‘fgwé\/gﬁ%ﬁ gﬁr"h @ ‘%Bn??é’%ﬂf‘ ed 4#7{”2171 & géjpgof t he
t r ansveo se cbpoigethir élkmmaamsw Hgel® 8111:'1 copotyether efisomershd 4% titamighi udi nal

centerline. erd.in the. C 1egi.on i s defined by
determ ni néi”gﬁée' ecgﬁofé' ?CJ: r%%oﬁnérg% fgﬁm c@%ﬁ@%‘ vﬂ th the description
herei n. As 38i moudismdtcniscrew, extindercthat whas poinected 3o deheated died The padymernce to
Lhe wear el wasafigldmihd the RN TScly 1d0uldrall URMoRAlE inl e Hekiod Gl pOI Nt

of core 428 I epi cte FI gure . point 427 is
depi ct ed aPloski nie nobaneromelt Wap extreed |ff%F ‘GGB?WBSPFﬁé"aAG‘?at% opithper 420

andf abssr{a% @15 hn@aﬁ)nwmleﬁ smddt |oggxeﬂﬁfa’pbhb’d Béhesive aﬁa@d%cnﬁﬂgﬂfogbﬁbﬁﬂl of the
contiguratlt on e a n alsor wever | Ndl C
oot chna neEhs to Figureos. N5E AEBGvJomed b the TRLSis AVER shéld 0 A i et
particul ar vessispadedmbodut I0han §lom the ribe/opeaingn mrmp\wisﬁqnmeﬂdmmwkesmguab As is

30, 31 scussed 300 Yfea BB REOLE MO oR P RRSS BEoGREAARE |

det erm ned ron rs orwdard fromthe
crotch point a dns&xamplrstﬁf-l(km lote spieed @ﬂhengnwwmlanﬂéhgme(i@bwhmbéhb as

transvepse gih1gade deandeﬁamearte rsmtmsqmlﬁereapmek&ss@ssm% of 25%
of the core's tota ﬂth (deplc r nszgﬁﬁe i ne 463 In this
11 Ustr it GRTngHEeT Wit ke Biabipt EXATRISS dgirofhds(ihg RECEBies oF WRdsTio vess

bet ween tr angivifairfed at ameﬁst&ﬁbrmﬂkewabo& M40 t4@a1620 psi)ir Theprbckesndodditipns

nmeasur enent i.nts.corre PR s s&, | i nes,
461 and 0SB SRSl S o plodfrieB o o Eesfea omlfiSie SRS e

cent erli ne,fothiin Tdtle 2delqyor i net er : 3 J U N 2002 WO 99/27877 62

PCT/ US9&/ 256b7 point is the point at mhich the transverse |line 463
interseCts the longitudinal centerline 467. This point is the point at

whi ch the evaporineter nmeasure of vapor transm ssion through the outer
cover is determned. As depicted in Figure 10) absorbent core 428 is shown
to have a front region 452, a back region 454, and a 5 crotch regi on 456.
Again, the crotch region 456 of core 428 is dictated by the | ocation of the
crotch point in the core. The absorbent core 428 will conprise any

absor bent nmeans which is capable of absorbing and retaining |iquids such as
urine and other certain body exudates, and which is capable of providing
the fluid distribution/storage properties which define 10 the present

i nvention. Wile absorbent core 428 is depicted in Figure 10 in an "1"
configuration, any shape may be utilized. For exanple, an absorbent core
528 is shown in Figure 11 in an "hour glass" configuration, wherein the
core has arcuate cutouts in its |ongitudinal edges, indicated generally as
542. For illustration purposes, the crotch point is identified by item 527.
(As di scussed above, the crotch



15 point of the absorbent core is extrapolated fromthe wearer.) As shown,
the crotch point 527 generally lies on |ongitudinal center Ur]BnﬁUN%@nd
on transverse line (though not the center transverse line in'this

ermbodi nent WE&EBR8%he crotch region is determ ned by neasuri nBCT/UB¥EA5E6™ r om
the crotch point a distance of 25% of e core's total length (depicted as
transverse line 561 ) and backward fromithe crotch 20 point a distance of
25% of the core's total length (depicted as transverse line 563). The
tenperature and hum dity measurenent TRplel¥ S correspond to the intersection

of the tragzvaréﬁ §| i ggﬁi 261 and 3, Wr'u,ch defd ne thg crotg regi on and
the | ongit && , 567. % I haPO S poi nt at
whi ch the transverse line 563 int rgngs@tﬁjg)rgﬁgl‘]?ﬁdk%ﬁd\d)cé% gpl i ne 567.

This point is the point 25 at which the evaporineter neasure of vapor
transm ssi Prodd¥sQUShditifgs out er cover is determ ned. The crotch region 556,
is the region 0 € coreoecget ween transverse lines 561 and 563. |In addition
to crotch rASgeeNe BBesralie{£)528 hafmbign offbier gi ASPIE 2 Amhign a Ambian r egi on
554. Figure 12 illustrates tho nmegns forydetermining the crqtch point of an
article 30 and its absorbent core. Referring to Figure 12, the legs of a

st andi ng we*SPeyveAPRIcalon 48Pl i n crbss-sedtion & 601 dnd 608 A conti nuous

materi al 6Q@@mde.g., an elastoneric string or rubberband) is tw sted once

and is placgd aro the wearer's at..a, point suffici enl(:)%?y close to the
wear er' s tcﬁdggs"fsetf’::éﬁgrt"hat the int eréspzrg'tsi o%p'%(ﬁ otP"] te%P'éﬁ' 605" ¥an be
extrapol ated onto the article being worn. The crotch point of the 35 core

of the artig i by, det er m ) andg-t he tch pegion of the core is
determ ned ngfsp%?:deﬁ'rg@@\ge descri ptinﬁ. ql70 3 JC{ZON 206§ WO 958/27877 63
PCT/ U S98/ dpchmek tegirdafite wi t R20he pReLent 329vent 2&h, atRBr bent
articles utdgxrliddr3peddne(RPMYPOSI te sfpeet maperialg deschrpbed hgrein will
preferably [sxpi bit . an MVTR of at |egast aggut 3000 g/ mZ/ 24hrs, nore

pref erabl y 2P SREAVRL) 4000 g/ d%P24hr €29 and #89st pPRYeralfd) at | east
about 5000 gqylinddr grelesuse (KRaph absor beiot ar 4l es proeferabdy 5 mbso exhibit a
noi sture inpact value of |less than about 1 g/n2 @ 2400 joul esl n2) and nore
preferably | ess than about 0.75 g/n2 @ 2400 joul es/n2. Regarding internal
envi r onmentGamposite Propeftiessuch absorbent articles preferably exhibit a dry

back hum di g, fHickh about 7pf4 nong prefgrablyqskess t4yan about 70%
still nore p;ref écraﬁslgimfegjgg) t han about GOCV% and npst preferab:?a | ess t han

about 50% MWIR ADPegiecantMethadk humi 300 of 3FUss t4899 ab380 8508600pr e

pref erabl y (yg@maj)han about 75% In terns of noisture vapor transnmission,
such articles preferabl Lt apn,.evapari.nete eadi_ ng of ater than
about 10 g/‘ﬁwﬁ@%ﬁ’&’%ﬁag‘% y ‘gj?iate '#han é[B%ut fﬂg/nz’ , and nost
pref erabl y gmdat er than about 25 g/n2/hr. 1 S ABSORBENT~1RTI CLE TEST
METHODS A Sg %‘{ NG TO DETERM NE VAPOR TRANSM SSI ON THROUGH THE
OUTER COVE NTAL RELAZVE HgM DI TY;,@\ND TEMPERATURE 20 The
foll owi ng pr&j ocol is intended to gjovi dgyt he eygpori pgter nggsure of vapor .
transm ssion through the outer cover, as well as, the relative humdity and
tenperature inside the article in both the front and the rear. The protocol
uses data det er rExaatplésr 610 idemonstrate shatthe MVTRBsof thet dompesitd gheetinad bet s. 25

30, Panel| Sty B ol m Bl S368) lodie hpIRALR o8B i1 0

wei ght, [ intended size .cles belng test

Current Py, 7 microns (Ex. 8).siThess Exampies | hewsthes thisimpreved MOARR epr be | uy s
and Huggi e%b@zfiﬁecﬁ%viﬁﬁu QG ghifidatOfoss/h kel ItreA@B 7dr dJARAIC impact barrier

i zeewbor nSmal | Smal UMedi yedr umar ge- La ersp,to.10° 1 h-14 |%312-

| bs16-28 | (GRSHSE: These Exametes ppoend belidh thas s qu(fsapgﬂgglqmdgpr ﬁﬁﬁﬁsver 30
| bsuggi esp dx&uﬂlgg Iig-aéﬁabbscﬁ_&céﬁ, }aizié éﬁh&ﬂcd)xhbﬁie&?witbﬂwer ?&ﬁiirb@@ressm@s,B houl d
J~'~~1 ~ 1~ | 27871, P . 2. I shou
be recruit S8R 8?'93?5‘%75 g’é‘f‘ﬁgﬁﬁgﬂgé{)?@gﬁ@t‘ @‘%gﬁ?&ﬂg%tggw%ﬁrgﬁége to
the si 28 ofandr dymdmeis mpacy hapdereprepettiashe ThesenBramplseralsy allpstra®héhayr oup
shoul d be coRRElRRToPihe 4dkedRE Gt MMrePliely [0 Da¥SANGERt of about 3 g/m’ is

adequate to provide good peel strength.




5 Note: the above sizes are for currently marketed articles and may change
.as article designs and or sizes are nodified. 3. Follow ng '3 ng
step, 30 wearers, 15 nale and 15 fermale, are to be sel ect eﬁs Jmm
respective Vy@A¥em’yr oup, at random 10 Article Set-no 1. ThePC®ISIBRI6FT] es
are weighed to provide a dry article \r/]\g'nght. 2. The longitudinal centerline
is marked on the outer cover in a per ent fashion. 3. The total core

|l ength is determ ned by neasuring the length of the core while 15 the
article is held |n the fl at uncmmmpegssuaue 4. The panelist, parent or

guardian in the ,insta |a er_ articles,. r. ves the article the child
is wearing when’t hP PB’§§‘ebe§ﬁ pﬁ ey haéﬁ'ﬁgﬁﬁlp'l gminatsg, 1o, fheg fibrous,q ¢ he
panel i st appllyb&pytdne nbewbvw sthcetl ﬁ E:mrmm& Wedar Birst an adhesxpamlsmpphai wor el

f ashi on. i | i p 2 e
wearer in t ((am g‘ﬁg g Sﬁ%ésflat? %gﬂétvﬁ\}ga%%llﬁgggmzeuﬁp s%g ) B ?ﬁbécﬁdt h
apart ahd PHE rEsRSEC %@mﬂesﬂs 5 ghovs: rﬂh@e%ihasvweep@mwwub@cchewwapnr this

appl i cat i ognd fhe n-Bhﬁ‘voGérDéd‘atdeiﬂNhe'aﬁh&ﬂ?@é‘wﬂﬁfdﬂ‘édu?ﬂ t[le outSIt de of Ej he test
e tenperature an

article in a pe nent fashiqn additio

hum di ty poi nt srrgg§°9\)¥?Y°“é9)w ﬁé‘z‘é\?&gﬁ"ﬁﬁd& e3¢ papehbad:hesn pRRlrd ek ed on
ot o1 i ned by EASkr L e Lo DL o NG SRR O L R G cro i ke B

i st ance. oOHIOTE" Yas dpinglad Y A BllREr RGe e it A8 B B0F, e

t enper & ur eopoigethemdlabtomenpdBitt Hytrel® BE7 lecapobyethdreelastamear) and 4%btitatiuhe f r ont
and rear i ur S C opds t t he
tenperaturggﬁ%shuﬁl%dlé% Lﬁjdbe‘l';sa?lér?ld 0 E{%&ﬁ RS r{)geﬁangfeg? l(??@q‘ 581?&11
article whéipmetier sasew mxgﬁém that wag kopneased 1<h@ h@émii fAg- zdhe polymeyeyyas

determ ned n@lteﬁ%& en¥ed kd @M4 b B?yrpiocxhxd@&h die Jpéfﬂﬂ@rtﬁ tﬁ@héa*ﬂé%i dAPPIRRI | ate
|ative,to the s ze,.of th . The di st nce

genit al i
Porvard Fr o PRYDED Y Ho6 dumard i) e i, opRBEfTle ves A0afed on
i nches 15 Theotipsspyiar donwoaren sheéen Wéhmewpplledh afdhésinte dsodesomibheddsabove tvinieh I ar ge

T 1 e abaet A FiaBee 5 Toe B g piteq SR GOIBhE poriaed i P L ol 84435667 -
i ncrease orwatespacedsabouli tthern Hions theadio bperting. \IBrerndp arrhgemenbwas like thabef ot her
si zes, the nnga AACES Al e ?&E&E{I‘:‘gﬂﬁ DWeRd Aalrtéindd % &\ etistiy stfﬂu@%fmd' ng

position a ermining t e cro poi nt as specified previ and t hen
measuring fabew 149kFa(@0@f)-point to the 5 urethra or base of the penis. 11.

Once the | oadi ngnZpXenplés dqﬂlsr Iﬁhd”'ﬁdhestv*&ecdﬂtlﬁgadbﬁﬁt}f o viakied fwiifd oWt st to

t he | oadi ng zone is,.neasu di st 1S, U abllsh | engt h
of the | oa&rﬂﬁesf ﬁB%d‘P@%geT%EWtCQBStF?& oﬁ't ﬁéargpl[ef ?? 8:2139 %hets'r}'g rﬂ‘get ic
uri ne | oadidegsity WaSyati¢dewhile arsecomdiset Eﬁprqcesst conditions wrebmamwued oﬂ'h@ he test
i's syntheti n r he

Fol 1 owi ng. d3EShCopdfiths dsed Sy odcH BrBbECHR) 1REMRGHAAN of AR ie3ng
Conponent Petomeposiig gheeisargsey fortminstabie bbglpE'( NH4) H2P04 85 g/ L(NH4) 2HPO4. 15
g~t, CaGls2. 19 g/ LMyd 2. 23 g/L 15 2. The tenperature of the syn-urine in the
syn-urine bath is to be held at 37C. A suitable heated bath is Lauda M20-B
avai lable fromV WR Scientific Products. 3. Delivery punps are to be used
to punp the syn-urine fromthe heated bath to the article. The volunme and
rate of delivery is to be 75 ml at 15 ml s/sec. Suitable punps include

Mast erfl ex Model s 7550-60 or 7524-00 avail able from Col e Parnmer 20

I nstrument Conpany. The inner dianeter of the |oading tube is to be .125
inch. Tenperature and Hum dity Probes The tenperature Hum dity Probes are
nodel # 880F avail able from General Eastern




I nstrunments, 20 Comrerce Way, Woburn MA 01801. 25 Evap2rineter Equjyinent ‘A
sui tabl e evapori nmeter can be purchased fiom Cyberderm 275 New rqun ton
Road, Medi a, PA 19063-5607. Model 2155 Evaporineter Ep-2 |Q guq, Iﬁ r
this purposwo98@7877. D~ .~ a ~~ ~,,~, ~. WO 99127877 PCT/ USOHANE 26657 TEST
PROTOCOL 1. The foll ow ng protocol is t be conducted in an environnentally
control roomwth the tenperature contrcﬁ‘lled at 70F +/- 3F and the Hum dity
controlled at 40% +/- 3% 5 2. Once the articles are applied and marked as
descri bed above, the wearers are all opggleo wear the articles for 15

m nut es. Fwnute r t| the errperp&uread huqtdrty
both in th of the Ie the
probes to the predeterm ned distance fs) géjg ﬁ‘ﬁ@m@ﬂb%a

the article. 10 3. No outer garnents are to be rn over the di ape

All tenperature and hum dity neasurenents are taken 2 mnutes after the
probes are pi3gk rdMighd he article. 5. Followi ng the "Dry” product

t enper at ur asurenents, the test articles are then | oaded by
i nserting thenesyaiamgrauBERo t he Ambiset eAmbiensd AlnbBn di Artitzierc e Amaien mesig ed
fromthe front waist edge of the agticle,, and applying the specifi e Fl

| oading at the specified rate. 6. Between | oads, the wearers are allowed to
return to nbfffgiveaerlicatiopgensty The dBicled are Bdaded Wth tBe spediZied

| oad and ragm®very 15 minutes, i.e. 15 minute intervals between |oads. 20
8. Four Ioa as descri bed above are ppI ed to _the articles. 9. Fall ow ng
the | ast ggh t?Fé"wearers are z?Pi% 't"@' retsﬁtrﬁ t o8k raSPiglt i FPIY £ or

an additi onaI 15 m nutes. Follow ng the 15 m nutes, the tenperature and
hum dity ar r n@ﬂ by inserti t he obes bnto t e artigle at the
predet erm ngaggﬁe%dgh probes ar ggt o] bepipl ace aI ong the | aggr t udiénal
centerline §f‘t"-tdﬁéeddﬂéib‘8@P (°Q)5 10. ARROer t229 | 0a@2d di a220r te@plrat22e and

hum dity ar gxmgpgd%@qqlqu probes 4gre regpved ggd theearen,is plgced on
their belly t he evapori nmeter nmeasurenent. The evapori net er is placed on

the outer CQ\Pe'PmB?'aY“P?é Y ansverse 12%e at23%he r@a® of e cr82&h re&dPon, in

the center gyiddBepredsufbugia) The prohaoi s | efot i n1pbace f4r 1 Ahgute.q4ht 1

m nute the neasurenent is recorded. The probe nust be kept in 30 contact

with the outer cover and as vertical an orientation as possible.

PREPARATI ONC.QMQ pARIBSRBENT ARTI CLES The basic di aper desr gn used to

const ruct t in the gnviro nt al,acondi 4 ons i 5,,based
%&%ﬁnh’rﬁﬁﬁm 28 24rEnt 259 1%4 24

in part on d| aper in Figure 13. 35 Figure is a Ian vi ew of
the di aper MORofDesiceapiMetherdr | nver®8P®n i A0t s t2l4@ﬂ ou@000uncc3m0r act¥@0st at e

(i.e., vvithgg}},agggc i nduced contraction pulled out) with portions of the
structure be| ng cut-away 40 nmore clearly showthe constructron of the
di aper 750. Dynamic Impact (g/m< @ 2400 0.03 0.13 0.25 A1
Jim2)
Peel Strength {N/cm)
MD 0.59 full full 0.49 full full
CcD 0.49 full full 0.30 full full

Examples 11-16 demonstrate that good peel strength can be obtained even at
low adhesive basis weights (Exs. 11 and 14). These Examples also show that the
5 open spiral pattern in which the adhesive is applied permits the application of
relatively high adhesive basis weights without causing a substantial reduction in
moisture vapor transmission rates (Exs. 13 and 16). This data also suggests that the
film melt temperature is high enough to soften the adhesive to promote good
bonding.
10
EXAMPLES 17-2]



0 3'J UN 2002 WD 991 27877 67 PCT/US981256GL As shown in Figure 13, the

di aper 750 conprises a containment assenbly 770 conpri si 749;
a backsheet 747 joined to the topsheet; and an absorbent¥ n@ﬁggm

posi ti oned wetwaa7t he topsheet 749 and the backsheet 747. Therakeghsent
core 775 has a pair of opposing Iongitudinal edges, an inner surface and an
outer 5 surface. The diaper further copprises elastic leg features 772;

el astic wai st features 774; and a fastenl ng system 776 conprising a pair of
securenment menbers 777 and a Ian rrerrber {78 The topsheet material used
for Codes A and C wer® ?‘Héy%raﬁ%P tEﬁS%‘hé’@ s fiim pwey, JrsiRAteshdo nbnwoven
avai l abl e fnanoFttxbﬂfeEteSbhtprisadndltlﬁrlolfh@oN&steUﬂdﬁﬁothGﬁﬂEﬁéjﬁaﬂe%Sﬂﬂ&hd)n of
P-8. 10 Th r orti.on of the diaper
750 wini ch P65 L08R eORAbIrR Pl Fik, REfplidndAe v Rt vi cver. The
di aper 750 is stdwnnonwdvegusheet] Batesiahaf Examplemeéy- ..Quwha(aeSO’/BG Klémtbfig t he
viener 5N Fofiser }ékme i?dErQBta@rron@UT%(?&% Bg&,eagpﬂﬁadmmfmﬁrehgﬁ}gbuﬁbmgace

773, a rea wal st regi Qn nt wal st region dto
the rear wépgt P?‘é‘@t"’@ﬁ W%Sta@ecﬁbﬁréh(p n s Gomfnssipolyntepylene ihen t he

rear wai st mgifRfuréd by ashakivn Afrﬁﬂ&a,VIﬁd: Séf Aeh®GeotBia). aﬂ'ﬂe?(i BRElePARd Y Whi ch
i

is defined b t he outer ter..,or, e d|a 7 whi ch the
| ongi t udi nd° 36’r'°‘§' égg{’%fng‘ ‘SgQF’glﬁﬁé{g 9%6’“&2@ ﬁ(ﬁleé’&bgg af e
desi gnat ed fitle®s weéteecardedeandsthemasbendétBatof43°He withap aip ﬁﬁ@su@@ﬁfmo SieNld:ﬂilat

Ror 1 olg2! i AR S RRAATS ROy Ble NS ABICHA % MBS 55 £ Do

during use I NNEer sur enerd | east
a portion dfadibasis wejghteranginggromd. 9(E/Met0 lﬂ)ﬁrﬁénents joined to the t opsheet

749). The outer mpaaeo% 'st?é&frﬁﬁétéﬁa‘fl tt‘letx(anaret wpnwgt cBngngé@@ enj%g?m' ch

is positioned avay rom the wearer rosur 1is

general |y fsgpakandgd poiyethylene Hb ‘HoY’!thoan b&'fls t%gtﬂa@(% Béet menufaptyrest her
conmponent s Rd!ytitﬁid CQm h? $heabbro/ ¥iginidhe rear wai st region 745 and the
6 e

25 f t t d f th f h t
Che or dBch r ogi oleidayer cabay aher teedmSed s s [z R h2GnPEayeR Y 1
| ongi t udi nal caeprised|of 160%(dyteel® 47 78rthatsuatesup LP4) ey eight dflthe fillime ahdam

p: gﬂg' E)]E‘d't @Ira Lags?r f?g%pﬁﬁéd[%m bfeﬁﬁ%rfip /OHS'FH@QEF >§{5ﬁ,¢, 8‘@’&8%?868 lgg Tn the
appr oxi mat 4% T shat aadgiuph§3% OféhQ ﬁth(Pq;F%tﬁ%awhchelﬂhﬁec'ﬂ@ eompoRARts ng

vvear er int OfoI‘ i ﬁﬁ?crr! %I‘e Hﬁ*éﬁeﬁld"fé@ﬂntﬂbﬁeﬁf&ﬂeﬁng aQ In‘éth’.’OQ cxﬂ_)hﬁ:cher s
"transy rse and "lateral"’ used herein, are |n erchlgngirgag q_gﬁrefer
di

toali djametep SCER¥ éc‘,‘F'P@‘?I Stas| peanegfedy,io, a¢ melt ppompbin er that
i's gener aI I mnmfnp@u@dmcmhﬁmayer 2 laerd alswmixedi andl fedlin pellet form %o Fdifferent 13

shows the c

backsheet ‘I’@t{ﬁcﬁ %Xtﬁ{é@ﬁ%%@%%%@ﬁ%ﬁ@&ﬁﬁ& t(ﬁl?e %%‘an t hose
WD 99/ 27877cosmmg/u1me/mgmmnemsefoaﬁdm beyers ¢ @and 27wgre epoh medqsslhraét 749
and the backahiags «f ﬁ%mﬁg%@ckhWWWI br st SBERTE 1£8"7R2 775 Lo
therebyformt e

1 aper 750 n all of the products

t est ed,2% hemigenss @dmsm@ela Hheated dicuRack. snebtcoepon%tyé‘rhwwmh

def i ned t hepfisany ei’\@'aﬁ& mﬁgmyerm&as e;hmcreaa&ommesaxer hiag afdSwasasdietihe 5
crotch region g her ei n

t I
Im© the. cPBHE RO TRISRIE e shect oo SHRPR it BESs 41 nfte BMGER e
actual l'y cowpsspneedebuunmem(cﬂxmbqtbwrtheopemng)ot'thhdmts or webs of the

requi site types i al I éhsgap
structures conpr ?{sweg%‘?é#&l ﬁb?’ ﬂgéﬁﬁ{gn ag’uous t Pg?l\(‘a@ gtdhaﬁl%ac sheet
747 has3®in rallsess shownae Eigareid.da @ppﬁe@anmesl&shsarmeeue 1Bherpip rolis\weresur f ace

is that por t Lstieqh Z‘b?zW'ka 3Gpsipand thenels weieanntaidede
absor bent cgdbg&t%tg %ﬁ@asurficree of gfgmkgh)e)e 747 correslgon(g% to the

outer surf aé’em‘?‘fnbfe“t‘!?féatﬂﬂ’apg e?EIB“SSFIFQ“ Bep% Used: iny each: £33BP ed as

t he backshegiopehies bf the résultifg0ebenpdsité stidess arese forsh infPablodrbeton. e structure

di scl osed as exanple 24. The material used as the backsheet for Code Cis
XBF- 100W avai | abl e fromthe 15 Exxon Corporation. The absorbent core 775
may be any absorbent nenber which is generally conpressible, confornmable,
nora-irritating to the wearer's skin) and capabl e of absorbing and
retaining fluids such as urine and other certain body exudates. The
absorbent core of Code B was the sane as Huggi es Suprene Breat habl e
products 20 absorbent core as these products were purchased commercial ly.
The absorbent core of both Codes A and C were the sane and were shaped as
shown by absorbent care 775, rectangular. The conposition of Code B is not
conpl etely known, however, it is believed that the conposition of all three
products tests dees A B and C do contaln connlnuted mood pulp, neltblomn

~ - o o o o ~ o




nodi fied or cross-linked cellulosic fibers. Al three products had sone
degree of extensibility or elasticity in all or a portionrgfpat i

panels 790. (As used herein, the term"extensible" refers L-ﬁoanlgmmmm
are capabl\goQb,sggbending in at |east one direction to a certpiyddgaéee 30
Wi t hout undue rupture. The terns "el as%&ci ty" and "el astically extensible"
refer to extensible materials that have the ability to return to
approximately their original dinmensions after the force that extended the
material is renmoved. As used herein, Table4qmaterial or el ement described as

" ext ensi bl Masti cal7ly extegsibl eqgnl esso@t herwpge provided.)
Ext ensi bl e=% * provi r ﬂp,r;fo eég d uring fit
by initially conformably fitti ngqtgzgeg?a?er to ;:ﬁeﬁd\kea er nd@?ﬂis)?ai ni ng
this fit throughout the tine of wear well passed when the di aper has been

| oaded wi t PreeasrCeadBioRse t he side panels allow the sides of the diaper to
expand 0 3. Vi 9/ 27877 69 PCT/ US98/ 256G/ and contract. Extensible
si de panel S2984Vsightt NepweyeBvi de f8rle ef f &%8i ve &PpIicalPon of2&he di aper
750 since ey@fy if the diaperer pulls one side panel 790 farther than the
other during the application (asymmetrically)) the diaper 750 wll "self

adj ust"” during wear. 5 The extensi bl e side panels of Codes A and C were
conpri sed dfinerspeed (ndlini) t hat have ¥Iden " pBeBtrai ARA", o45.7nmechzwwcal ly

prestrained:,, (i | egt to me degggee of cali pat n
mechani cal d%*%’?’é?“?ﬁf“ﬁ%%f&é?%&nen’??y el og%ftt e tﬁge:pmat e??’gl ), %:far structural
elastic-1i K&€)webs, as described in U.S. Pat. No..5,518,801 issued to

Chappel | etE)ﬁfbder%Beé\@%ag&h (RPRIS- 460 The dhaper 350 furgher copgprises
el astic Ieg@f}{eatur es 772 for providing i r?r oved containment of fluids and

ot her body B¥udeded Melttampn- lavelk | 23Reg fedfdire 7#32 may &¥pri s&%ever al
different edyodi nents for reducing the | eakage of body exudates in the |eg
panels (th | astic f can be a is s timeg, al so ferred to as
| eg bands,e@ﬁ?'dgeffsPa"ﬁJs‘ﬁ-%ﬁ%{??‘FEWcﬁfs, or ggl astigg‘guffssﬁ 15 A?f di apers had
f eat ures silielemperajure(’83tic | eg fH8ture 27®@. Co@¢& A altb C. wetee exactly
like elastic leg feature 772. Products Codea A and C had both an i nner
barrier cuff conprising a barrier flap and a spaci ng el enent and an

addi ti onal Cglir@gfpr@s%%@e) ng cuf f20763 wi 2 one @P7 nor e2¥ asti 80%trands 765,

posi ti oned EaibbbsiRy @il BmpeRRur®@CY | ef3.xuf f. 4380 Thaadi apey3 350 fuggher
conpri sed sw el aﬁt‘i Cc_wai st %)gature 774 that provides inproved fit and

cont ai nmentVAeFPATPIRYBLR EEL f eBhire 7734 s tHAf pori98n or %bne of the

di aper 750 which is intended to elastically expand and contract to

dynami cal | rh olifsp 8 'ss wai st. The elastic waist feature 774 extends

| ongi tudin om at | east one of the waist edges of the

absor bent climeThigkbesa(chiggenser al |y 220r s a2225 | e@8t a péBtion 8 the end

edge of thecgj,@o%ﬁg THihessiionsf 28 C hads@ singpe el agpi Ci zegg/vai st band
t

positioned In e rear wal st region. Code B had wai stbands in_both the
front and r¥YFRuBesiccantMethed) The3@Paper 344D al 8L onpri%s a3¢%st eni ng

system 776 (yhlrayf orms a side closure which maintains the rear waist regi on
745 and the_front wai st Begi 746 i n 30 overl appin onfi ation such
that |ater aPV'PB'PFs'f‘l?ﬁ%tS‘E(P‘e d'a?‘{hnai 96193d ar o&aﬁ’g t he o(:4'|%r cungtgﬁencegg% t he di aper

to naintai im$)e di aper on the wearer. The absorbent articles according to

Pr oduct CO%%% ﬁf\%‘?ﬁ g)%ﬁl‘ C were eval uated according to the protocol of the
f or egoi ng (5 al)ld the resybds arqggresenigyd i nglable gy 35 Table A
Code A Code Code C WO 99/ 2787?_6 0 0.53 0.34 0.45 0.08

Tensile Strength (N/em)

MD 7.0 6.3 5.6 - -

CD 16 1.3 1.1 - -

Elongation (%)

MD 240 28.7 27.6 - -

cD 53.4 61.7 51.0 - -

Pinhole Seepage 0 0 0 0 0

Hydrostatic Head {¢m) 198 183 231 203 211

Gurley Hill Air Porosity (sec) >3600  >3600 >3600 >3600  >3600



Backsheet MVTR3, 400l , 3004, 500Dry Di aper Back Humi di t y49SO42Lgaded Di aper Back
. Hum di t y808972TEW {g/ m2/ hr) 2216240 aper Loadi ng3l 7312327 (| J$J ZQQ&
PCT/ US98/ 256b7 Moi sture inpact data for the backsheet material uti in
these thregy@oeehssss is presented in Table A2: 5 Table A2 Nopkpidosifdsszecond
Hol d Material Mbisture |npactMisture |Inpact (g/ n2@, 400 | oures)

(g/ 2@, 400 joules) Code C 1.31 2.30 C3de B 0.84 1.20 Code A 0.00 2.96

Whil e particul ar enbodi nents of the present invention have been illustrated
and described, it would be obvious to those skilled in the art that various
ot her changes and nodifications can be nade w t hout departing fromthe
spirit and scopellute strspicnwénhd oompoditei shetthmatefiol Hibirotendsttatecandofilet in t he
appended cl iy flelnsiyéhyiéhe ﬁiﬂﬁ’)}lﬂ@&uéﬂq B{Mlaftdv&@qeswaaz}ccﬁrdﬁlsgv\fo tHé“ the

scope of this I nvention.

J i pRem
absor bent afif3lcBamien et methed d(é%ﬁntéﬁdt@ﬁ%ﬁeeﬁ I thige sampdeskpassed thQ)NrmJJI from a
noi sture vamahemgtr(eabIP@U/ﬁiukt@t@dmoaéd éﬂdr'tmﬁhdmw&mge conposite sheet
mat eri al incl udi L%s nonmveﬂ@iubst rg gl d fi brous nonwoven
substrate havi ngg’%ﬁfﬂ idpupnstrate that SHtstanfimg peel sirragth-oap be oRpidedr o
vapor per meslidve bohdingpresagts, evén innhdassdnck ¢fcanta|dhes°wer SThes¢ Brar@ples ghalv f i br ous
nonwoven s t r 0 il m havi an a erage
t hi ckness t){Bgt {h@ ??Sﬁg‘% gggmn?:#e?n%ng%gl of&o%g ﬁh@tﬂ é? % peel
strength ofenaandeeaml grenghly. c hhesg Brgmwtcs: aBbuahdwmamtm spsssnbieab alcheset han
about Go75 o Hﬁ)ee mban%%(eehehpdﬁ{mmgﬁact %&%feggro%n@?%ﬁw%éﬂg tinf!| €s/ 2,

a hydrostat | east ure vapor

transni ssi g %21 QE‘Z‘}SFWHI‘F‘Q thay “@%’é‘ﬂﬂ@gp%‘bf%ﬁw rﬁ%ﬂtﬁ@ulo“bpeehﬁtmmm the00 g/ nz
| 24 hr.; arnbsérce oXanabkézfveent core | ocated between said topsheet and said
backsheet; wherein said absorbent article exhibits an evaporineter neasure
t hrough sai d backsheet of at least 10 g/rrz /hr. 2. An absorbent article
conprising: (a) a topsheet; (b) EXAMBHES22{25rmed from a noi sture vapor

per neahlse, subst y QNPOsi hee t.eri.al

"ncl udig o 1ior b el RERER . ERARRIE 2t eS | BRf oben RofBe o o
havi ng oppowsimpesitionst and second pl anar si des and a noi sture vapor
perneabl e thernoplastic filmbonded to the first side of said fibrous
nonwoven s said noistu % per meghl e f| havi ng an aver age

t hi ckness m&han 25 m croé% 3 Ebi{ﬁ sh&% exhi biting a peel
strength of at least 0.1 NNcm zlns %X on of less than
about 0. 75 gimMayehemwtWbiiggred to an |rrpact energy of about 2400 j oul es/ n2,
a hydrostati | east 60 cm d having a noi sture vapor

transm ssi orﬁ’?’ﬁ@aﬁogéégr ding tothe deg$ccant “net hod;” of at |east 2800 g/ n2
[ 24 hr.; andiytrel® 4ri8&kysor bent cere | oc@ed bet@ken said topsheet and said
backsheet ; V\@ﬁrr absor be article exhibits a_dry back hum dity of

| ess than ab @7{%)‘5("’/(??‘1'/?j An abso?%oent article conprising: (a) a topsheet;
03JUN~u~2 72 (b) a backsheet forned froma noi sture vapor perneable,

subst ant i al g Lé,@pgg‘nlmﬂ dyeabl e conposite sheet material including a

fi brous nonwoven substrate, said fibrous nonwoven substrate having opposite
first and sBcond pl anar sides, and a npisture vapor perneable thernoplastic
fil mbonded Hyrel@®17fi(%¥t Side ok8sai d #8brouss®onwovesm substrate, said

noi sture va e filmh |ng angavera t hi cknhess of | ess than 25
m crons, sam &éﬁné)%ag??g sheet eg i biti fqlg a peg€ stre%ég;th of at least 0.1

N cm a dynafiPgConagniete (%nsni ssBon of Bess th&n abouf 0.75 g/ n2 when

subj ected to an inpact energy of about 2400 joul es/n2, a hydrostatic head
of at least 60 cm and having a noisture vapor_transm ssion rate, according
to the desi kdyghi (W pfdekal M) at "ast 2860 g/ n#7124 hP.; and (c) an
absorbent cpayer 2 Gadt edotiigAneen gai d togsheet aad sai dodacksheet; wherein
sai d absorbent article exhibits a wet back humdity of |ess than about 85%
4. An absorbent article conprising:

A polymer film comprised of the Film Layers 1 and 2 set forth above was
20 extrusion coated on a fibrous polypropylene nonwoven sheet by the following



(a) a topsheet; (b) a backsheet formed froma noisture vapor perneable,
substantially liquid inperneable conposite sheet nateri al |8(3 WQUZ
fi brous nonwoven substrate, said fibrous nonwoven substraté havi gngi te

first and g&{:%ﬁ.p,l anar sides, and a noisture vapor perneabl gcthRsdRREASt C
0 the )

filmbonded first side of said {4 brous nonwoven substrate, said
noi sture vapor perneable fil mhaving an average thickness of |ess than 25
m crons, said conposite sheet exhibiting a peel strength of at least 0.1
N cm a dypeotess. f | Thel donensen sheetnwas the searddiapoipoodyléne’ Shedtmmavdtah

subj ect ed 49 8‘333 F&}%nﬁpﬁgrlgyaggveabout 2400 joul es/n2, a hydrostatic head
of at |east b cm an aving a moi sture vapor transm ssion rate, according

to the desi ccanfThaspmpdnents fosFilmehayer 300ee ghixked adifedrin peletdfor)intarn 4

agsor ge Nt GRheloac é?]?(ﬂliéih‘i‘ét&e@??@ %x%ﬁ&pl?ﬂle%z %e\%&eéddmba%gm @Bhbimng The

pormeabh e plack T EompibaddooRImLVEns i ert At Moxesh 199 Td FOREIGHORB s

sel ected f aadifferent 3 imhn7% crh) dralnetn otewedxnadecthaenas comeledcropit yahber

o e, P GG Pk FREL S0P B et g e 1

has an avercagedruded ¢k thesmelotombisng blank.2 Theitwo dayer melf a8 thenlfeld to-a~die 73 7.

The absorb . b f_. i . rei j405: Si . ibits a

nydr ost at | CBpud (4,76 SyfmiEtodl By oo iy ' IhGRAHEMRRT A Hicifn R Rl

| ess t h@n atitutFilm S.ayemd apg Films Layesct was exyrided; frgmdhe diroppgning andwias 2400

j oul eE | 2. cgatF?_ BR %W@ﬁ@&ﬁ}@f Pilefd hdibveRfshéet jSﬂﬁgﬁt th%ﬁﬁﬁt%éﬁohtlﬁlaﬁmgﬁ@é? sheet

pasees. t i SHIPOIREORene. S Shedt SRS GRee o T 4 B) DA FifoReTiRE Sk Bpe

seepage tedlie. 9. The absorbent article of claim8, wherein said conposite

standard for ot SR PRI aheeh il adrEGhe i BTt Pt hsiedprigh o

claim ?5 \t/\/raqvaém' of sipi tdll?“,cnsphemdnsf_ﬁgnb 4. whigmnniperoile ez subjected to cyWmien F1671,
revents r crons.

P ?esgﬁég 9338 gkg@d’@ﬂ:"mmg ’p@ovtﬁbsaéﬂ?ltd%org dE@& &h eﬁaf"g:\clagnp@rg%gﬁ‘

11. The absorbent artic i _ ereln sald noisture er neabl e
fil m consi $hepropewias phithe yesylting copmesijesheets arssset forth inskable s belovd wher ei n

Zgj)/d f gbggg/s ”OWVE'ﬂan tﬂlaet lbp}it_ﬁe CEdtpaEite gﬁgemaisalsgu%eqﬁem)bl ﬂéoy qtsdhgg \OA/egn
0 an 0 ig ol yolefin po r fibers an e en, 0 o by
i o D Soestiicsth HILio défeming Whoher T cmpisHe SALe: JOuId. TeEniin bndtiip 1

wher ei mosaisdctp«ﬁlhgems?&ér donbitions aliat mighpbel e?]ddnﬂtsedvht &n absarbéntogrticteovAl
Cross-section _an rekr.n t C. 08§l t eat . V, or
transm ssi (?ﬁeﬁs'éﬁeefengg'&:]'ﬂfﬁ oﬁqr%gﬁaagggfﬁ‘éea 'otxﬁgﬁ ﬁgjé%“gef ﬁ%‘ﬁf ;%OS? ‘%800 g/ n?
| 24 hr. 13 Findley Asthesivesn incarafi Whuwatosa Mlismrmn)mmpheé@ theriim tslﬁe@fvapor
per meabl e fyl behﬁﬁégﬁlfkfilgﬂ at Gn LiResiveB RitSwaHRI T RO yiﬁ’*e‘( lé.di‘.'»‘sglﬂﬁ hsinglaesi ve

appl i ed between rous nonwoven subﬁqrate agﬁlpth ure vapor
permeabl e fYIPReXaEPafs sprAY APpUcaion; keagavatiable o dYprdsen Lompesatinn)i e sajd
?dgesi 28 qu:hgsﬁhﬂgbdfeﬁas ddhaﬂzé E_Qréh\@:ig e sprdy fiead whs tlltsef fd:Jlr s sii%be c\i/ffm the -

i brous nonwoven .substrate. e Qr article of c m erein
said fibr oﬁﬁ@ﬂ%ﬁ“&wﬁ@r‘ﬁ#&nﬁ%ﬁﬁ?’&“gg@éﬁ?ﬂw ol Pb”&f“%"oﬁséf‘}sh“‘ﬁm ymer
fibers, andidédef thercoamositasheesto/which the adhesives Was apphied ewinged hamhradler.d
fi brous no Y S i i r b i a
wei ght of be Qe ns#ﬁa%éég&%ﬁgeoﬁagg4§%%%et{ﬁ@gf fér}géégs?%r %%ceie Jgp] g.{?e
fibrous norpodyethylengfilm wasmeasured and is reported in Table 5 below.

30



15 The absorbent article of claim®6, wherein said noisture vapor perneable
_filmhas first and second | ayers, each of said | ayers bel[g SMI of a

di fferent noisture vapor pernmeabl e thernoplastic pol yner 3p

The absonpenbaegsti cl e of claim 15, wherein said first | ayerpcq*ﬁussanzstm )

noi sture vapor perneable filmconprises at |east 60%of the total weight of
the filmand is conprises of a substa®ially hydrophilic layer, said second
| ayer of said noisture vapor perrreabl e f| | m conprises a substantially

hydr ophobi ¢ | ayer, and said first f sai d noi sture vapor permneabl e
filmabuts said fibrous substrate. sorb arti eof claim 16,
wher ei n sEXAMBREENUMBER.cet further é | ayer of

di verse construction is adhesively 43 ﬂlg %N | 9‘&3) of said

noi sture vapor perneable film 18. The absor bent article of claim17,
wherein SE‘,&%gggﬁdlt’&?heet had a wet bond strength of at |east 80 g/cm
19. The a e of claim1l7, wherein said additional |ayer

conpri ses Lmerspesdgdpdmious film 20. TH# dabsord¥ant ardiscl e &f7.4cl ai m 6, wherein
said conp hi hydrghead at leggt 12 gm a dynami c
fluid tra%ﬁ%g?&;ﬁelgte%eé?e{r?\é?)abouétago 65054 n2 vme%n sub%ect ed to an i npact
ener gy of Extseder speedolpxenl &Mz, and 2 noi sta%re vapdr trarfdni ssion rate,

accor di ng exfudeded mesmmpanbyeretfmyd, ofspat | emst 320f3o0/ /.24 hr. 21. The
absorbent article of claim20, wherejin said noisture vapor perneable film

of said c&’fﬁ!ﬂﬁ'ﬁ%"eghé&erﬁé?“éh aver &Je thi Xness & | ess than 15 nicrons,
and t he bdde emypedagind (°0f sai d fi brous4gubst rage i1 s Jagt weerpggbout of 13.5 and
about 40 gl nR. pa 75 22. The absorbent article of claim2l, wherein said
noi sture vapor perneable filmof said conposite sheet has an average
t hi cknessCypinderggessutea®Pd)0 m crons arfi89a dyri88i c fl680d tr &8 m ssion of |ess
t han abougmgoélrg/,gﬂem?&&umk&ect ed tg an inpact engrgy ofgsabout 2400

S

j oul es/ n2 ure vapor transm ssion rate, accord6 I'ng to the
dessi cantW?&fﬁa‘atefmef%‘efﬁl(éast 3800 i | 24%hr. . MSF. A, 9@ . Ay E. A
n. A" 5e. A3[ . A f. Af. A[ A@H . Af. AS. AH. A@ . A@ AT . A A. AHY. ASn% AH. A@. A. AnY. AyH.
A@R A A A@ As+. AL

CAS. Al . A2 2 Af. A nf.AF. A AL Ar. AS2. A AF9. AA A . A@Q A@ A n@ AHY
y A@ AY'S. A%m TNGkASSs Amicrdnd), 2. Af , . Any.28y. Af (23A, H. A@& A@ . A1z Ay. A9. A. A . A 4
"2AXJ F 8
bs{vql gb] Wég?séccf ;ﬁeé'l"gf @/T "1V&a] cg?caU]ms?caU]chg?c*a]3(:68?ca] ca] ca] ca

U cra U] cPeadl&trpogth (Ngra) a] ca] c*a] ca] ca] cTa] ca] ca

SMI[" k" CUMPF - B2wWe2727] 7[ 8{%¢kf a[ \Q-4hU] ca)-84] ca]&2 ca] ca
U] C/\aU] Ca] &QJ] Ca] C( a] Cc 0.?;( \ﬁ.46 ﬁ.51 0.20
Tensile Strength {N/cm)
MD 12.4 12.4 13.1 -
CcD 23 24 24 -
Elongation (%)
MD 81 86 88 -
CcD 105 107 105 -
Gurley Hill Air Porosity (sec) >3600 >3600 >3600 >3600
sec sec sec sec
Hydrostatic Head (cm) 68 46 56 43

Article Construction
Dry Bond Strength (g/cm) 156 7 122.0 2244 112.6
Wet Bond Strength (g/cm) 43 10.2 170.5 1.6

Examples 22-25 demonstrate that changes in the composition of a two layer

moisture vapor permeable has a substantial impact on the MVTR of the composite

5  sheet. These Examples also show that a polyethylene film can be bonded to the film
layer of the composite sheet with conventional hot melt adhesives. Finally, these



aUl c a]ca] ca] ca] ca] ca] ca] cal] ca] c*a] ca] ca] ca] ca] caV] ca] ca] ca] ca

[ 81 8u8{8~88(; 8 g 4 *N?[]qz
<V\P@\BBBBBV\CYQ CcCf CCDOEEGE®I EI' I | UJ~yt o] e [ V] ca] ca] ca] ca] ca] calc
aj ca WO 99/27877 PCT/US98/25667

U c~a] ca] ca] ca] ca] ca] ca] caU] ca] c*a] ca] ca] ca] ca] ca] ca] ca] ca] ca]c, al]c, a]cal U
JJJ" KeKKKKJLLL<PPPPPPUV/ \ ; 40

\=\N\ _\ _aegghhh%[i~ytoid ZU] ca] ca] c, a] cal] ca] ca] ca] ca] ca] ca] ca] c*a]ca]calc

o cal ool cabial SRS SRIGE o Fbhecieto e b plerhenl Soheed Bibbhic . ooy o
a] ca] ca] ca]ao()a]m-a]:sxa]aias]ma]:rcg(]m;a\]vctal}qmi]su@agﬂ]l@em])cabtaa]edzﬂixahnlalza) %
e e el sa o ed 2 ol
ca] ca] caV] (Elﬁ]eéat ¢ FPBGINE Frespreaetaive 4p cXpmples JUr ¢ pdricly eemprised aodyepien] caj cal
((:azjil[J]ltézLij]c i | ab}h@ alyié ! giﬂg[‘ Blends. The compatible polyester fibers allow sxgmﬁcantlj; | cal
ni c, a ca c”a)] cal cMa] ca) c™al ca] ca]c
na] cal cal ¢ ‘a‘}’?,’a]’ Esaf%%%%?}j Wﬁﬁe%@ ’Lga cY ’3& provement h pe
Ul c*a] caO erénghhy vedsud Ekamples 2Yi28. Aiamiplesi2e2d, ea&mfh]o?gﬂ d&koﬁdreabﬁﬁdw] ca] ca]
ca] cal cal ?]]pégg,]cal}ﬂp?a §1b§ 3 3L el 8k S oS50 S Bee
3A34444| wqIaglu‘cwdjwzhl]e](mapjecayéOa]Ioal]rdQI] for ExampleaR224) toachiz}e the] lewdlod] c”a] ca
% 2g]<ga]l § 2UnoRding Fe&R Wil Eddnmiite 1 RLO2hGALC B E Plesaite 46 HRGiHEE 7 BefaRe X

===>>&?2? ATyampiss| 32-23 alreadyriacorppipterhigheremslt demperpiig sdjchaisamenablpdau] caul c

ﬁllﬁg]v&“ a] C%]oﬁﬁ cathea]ce@lrﬁ“@aceab@oﬁM@olﬁnc&aﬂt eeyearplikeRltEalifabastdLmbea

05 0AOLO ing SHEust Mﬂl\lﬁl’rwro dn 27 increass i piheles pnd impadt related, lspkagee 2 ca] cau
] ca] caU] ca] caU] ca] cal] ca] caU] ca] ca] ca] ca] c*a] c”a

U] ca] g U] ca] ca] cabRpRsR\/RRRRRSTWZZ Zhzzz7Z[ [ [ } xr ngb] Whc"YTi d
Z] 1Yl calca] cal] ca] caUl ca] ca]ca]c ] calU] ca] ca] c*a] c”*a] cal] ca] cal
ca] ca] ca] ca] ca] ckajopelyethet cstpr film was extrusion coated dlrectly onto a number of

Na[\\ '\ tg f
agAg][caU]D]ca ca ;:Z[ Wﬁlﬁt@‘g{“t{;&ﬁt ]He y cgf\caa/ S]l‘} ca] cay

ca] cal ca] the, FOHBOSHRMM ggg@gyggag% had F\@Fﬁ hmmf{% xhh| wql

ot ]VhCAYT' ] a;fca;_y?l’]m*m}é‘iaﬂmm ;f mhﬁﬁﬁ] KL S LLLLLL 1] kkk
cal cayl.ca

1 oh PR %ﬁjll%ﬁ v?agéﬁ%q]‘ﬁ‘i&fé@ ‘]P@%EF £R@. Type 54 polyester ' '/

U]U]C"a] Ca] Caﬂbieh] manifactined Upy d)uitdd}) ahd gidlymppyefe alapkeUfibedsc dnaklonalya] c"a] c
aU] caoquuvy,

vacvu3| vvv(:'(}(\)/t\!}fo ol r\?gmxﬁ)&g? ia acnﬁed RJ]%*WO& encaUI;Pnc Of °3T cal c™aj
cal] ca] caU|@edrgial)] dhb palyestat mmgrpmwle@a]smu fibgrs hpd fibpe of about

ﬂ g“«a} g’a\qa]:ca ﬁﬁ&’a ]ggg]acggﬁgéaﬁ % 221;%659&3@&%{c&%hYAndﬂmcmaenn{AJure ZShe™Y
Ul c”a] &3] c Al U%‘Péaﬁ*ﬂ% é a]telaaf %J]qéﬁl gﬁg}lj ?a]’%'%U} ~5my lightmige —gf vpk

e [ Vhc? YTI ressure

B0t el ot

U U] ca] calj] Ga]'lpwl]ma]kaﬁ]lha]l@emd]sqa ona thec Bacroofe dlypa Ul4 #plyssser fiben]wasa] ca] ¢
a U c”a] ca] @1&?& QZ egai;&i él BQ@WW Cg“'a)[ Scalt J:Hi‘ccrﬁ Letion,

Ul calca]c a calca cal ca al cal| ca caU] cal ca
o e cofwmhape damn o s 355 0NI38| 0 FEAaR et length of 40
]ca] ]ca%ﬁahﬁ& aatﬂi&ua] 6t alac ah&al ke (»\gcr ?wgea]ma] mail:ﬁ@didhugad \eaa] £8 Eal cal ca
~a] ca] cal] ca] cal.caU cg] c*a] cal] cal ca e i :
caUjca]c aﬁiﬂ%ﬁ%@ﬂ}%&ﬁ%"&* a éa'ﬂ’%ﬁ']a%ﬂ]%‘a 3%%]“%]@&%3]‘%9(}@8‘] BRU| ca] ca
a] cal] capresdueé.a] ca] c”a] ca] c”a] ca , OMRW GQvyzupkfa\ Wga\Vid
S 2§}>§1§1qu@§§ ?—“aej"ﬂ'éﬂfd 8154 h %Z}%ﬁfﬂ A (ERLRE i3 PG i g
calla] fibes] roafufadtired |by: melyrsepyiens yaple é]bemdpﬁawoarg'a] chal ¢
a Comfort polypropylene fiber manufactured by Danaklon America, Inc. of Athens,
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Process Conditions

Nonwoven speed (m/min) 12 12 12 12
Extrudeded melt temp (°C) 220 220 220 220
Extruder speed (RPM)

Die temperature (°C) 220 220 220 220
Cylinder pressure (kPa) 140 140 140 140

Composite Properties

Film Thickness (microns) 26 24 25 27
Composite Thickness (mm) .
MVTR -(Desiccant Method) 2600 3100 2400 2800
(g/m2/day)
Dynamic Impact (¢/m2 @ 2400  0.19 0.00 0.00
Jim?)
Pesl Strength (N/cm)
MD 0.61 0.88 weak 0.63
CcD 0.24 0.20 weak 0.11

Examples 26-29 illustrate the impact of the use of shaped fibers in the

fibrous substrate of the composite structure. Without wishing to be bound by theory,

5 it is believed that the shaped fibers, when brought into contact with the film melt,
increase the surface area of the film, thereby increasing the flux of vapor through the
composite sttucture. The types of non-porous, liquid impermeable, vapor permeable

films transmit vapor by first absorption, then diffusion and finally evaporation.
Increasing the surface area for the evaporation step will increase the vapor

10  transmission.

EXAMPLES 30-41
Copolyether ester films were extrusion coated directly onto four different
fibrous nonwoven sheets without the use of a separate adhesive. The four
15 nonwovens were comprised of various combinations of polypropylene fibers and
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1 10%& () -mar@faditded (Dy- DR AnterfcaSoYof A'tiehs, Georgia). The polyester and

polypropylene staple fibers had fiber lengths of about 40 mm and a denier of 2. The

10  fibers were carded and thermobonded on a B.F. Perkins Calender Bonder at a

temperature of 130°-145° C with a very light nip pressure.

Composition G: a 50/50 blend of polyethylene terepthalate polyester fibers and

polypropylene staple fibers identical to Composition A described above with respect

to Examples 26-29.

15  Composition H: 100% polyethylene terepthalate polyester fibers with a fiber lengths

of about 40 mm and a denier of 2. The fibers were carded and thermobonded on a

B.F. Perkins Calender Bonder at a temperature of 130°-145° C with a very light nip

pressure.

The two films used were as follows:

20
Film 1 was a single layer film comprised of 47% Hytrel® 8206 copolyether
elastomer, 47% Hytrel® 8171 copolyether elastomer, and 6% titanium dioxide.
Film 2 was a two layer film in which Layer 1 was comprised of the blend of
Film 1, and Layer 2 was comprised of 100% Hytrel® 8206 copolyether elastomer.
25

The copolyether ester polymer was fed in pellet form into a 38mm diameter
screw extruder that was connected to a heated die. The polymer was melted and
then fed to a 36 cm by 250 micron die opening in the heated die block. The
polymer melt was extruded from the die opening and was extrusion coated on the

30 nonwoven sheet without the application of an adhesive. The film was joined to the
fibrous nonwoven sheet in a nip that was spaced about 10 cm from the die opening.
The nip arrangement was like that of Examples 1-5, and the pressure cylinders were
maintained at a constant pressure of about 140 kPa (20 pst).

The process conditions used in each example and the properties of the

35  resulting composite sheets are set forth in Table 7 below.
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Process Conditions

Line speed (m/min) 122 12.2 12.2 12.2-
Extrudeded melt temp (°C) 220 220 220 220
Extruder speed (RPM) 20 20 20 20
Die temperature (°C) 220 220 220 220
Cylinder pressure (kPa) 138 138 138 138

Composite Properties
Film Thickness (microns) 25 25 25 25

MVTR -(Desiccant Method) 4000 3700 3600 2900
(g/m/day)
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Cylinder pressure (kPa) 138 138 138 138

Composite Properties

Film Thickness (microns) 12 12 12 12
MVTR -(Desiccant Method) 4400 4200 4500 3500
(g/m?/day)

Table 7 (continued)
EXAMPLE NUMBER. ?1830A1) ?1%0A4) ?1%0A3) ?1130A2)
Nonwoven Composition E F G H
Film Composition 2 2 2 2

Process Conditions

Line speed (m/min) 10.5 10.5 10.5 10.5
Extrudeded meit temp - layer 1 (° 220 220 220 220
C)

Extrudeded melt temp - layer 2 (° 220 220 220 220
C) .

Extruder speed - layer 1 (RPM) 15 15 15 15
Extruder speed - layer 2 (RPM) 12 12 12 12
Die temperature (°C) 220 220 220 220
Cylinder pressure (kPa) 138 138 138 138

Composite Propetties

Film Thickness (microns) 25 25 25 25
MVTR -(Desiccant Method) 3500 2500 2900 1600
(g/m2/day)
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that the composite structures with the blended, 50% polyester and 50%

polypropylene, fibrous substrates are substantially higher in MVTR than the

10  composite structure comprising a 100% polyester fibrous substrate.

EXAMPLE 42
A sample of Exxon Exxair XFB-100W microporous film, available from
Exxon Chemical Company of Buffalo Grove, Illinois, USA, was laminated to a
15 moisture vapor permeable film comprised of 100% Hytrel® 8171 copolyether
elastomer. The microporous film was coated with the pressure sensitive linear SIS
hotmelt adhesive described in Examples 1-5 above at an adhesive basis weight of
.001 g/in®. The moisture vapor permeable film, which had been melt cast on a
release paper with a thickness of 13 microns, was bonded to the adhesive on the

20  microporous film.

The microporous sheet, the moisture vapor permeable film, and the

composite of the two had the following properties.

MVTR(g/m%day)  Dynamic Impact
(Dessicant Method) 1g[m2@2,400 joules)
Microporous Film 4,600 1.26
Hytrel® Film 3,900 0.00
Composite 3,500 0.23

This Example shows the addition of a moisture vapor permeable film to a
25 microporous film significantly reduces moisture impact related leakage from a
microporous film.

COM TIVEE PLE1
30 A sample of Exxon Exxair XFB-100W microporous film, available from
Exxon Chemical Company of Buffalo Grove, Illinois, USA, was tested for moisture
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10
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six samples tested after 15 minute exposure.
(38.6 cm Hg vacuum; 2.8 V/min flow rate)

Moisture Seepage Dye apparent on blotter indicating
passage of liquid.

REPRESENTATIVE ABSORBENT ARTICLES

A preferred embodiment of an absorbent article incorporating the composite
sheet of the present invention is the diaper 250, shown in Figure 7. As used herein,
the term "diaper" refers to an absorbent article generally worn by infants and
incontinent persons that is worn about the lower torso of the wearer. Figure 7 is a
plan view of the diaper 250 of the present invention in its flat-out, uncontracted state
(i.e., with elastic induced contraction pulled out) with portions of the structure being
cut-away to more clearly show the construction of the diaper 250. As shown in
Figure 7, the diaper 250 preferably comprises a containment assembly 270
comprising a topsheet 249; a backsheet 247 joined to the topsheet; and an absorbent
core 275 positioned between the topsheet 249 and the backsheet 247. The absorbent
core 275 has a pair of opposing longitudinal edges, an inner surface and an outer
surface. The diaper preferably further comprises elastic leg features 272; elastic
waist features 274; and a fastening system 276 preferably comprising a pair of
securement members 277 and a landing member 278.

The diaper 250 is shown in Figure 7 with the portion of the diaper 250 which
faces the wearer, the inner surface 273, facing the viewer. The diaper 250 is shown
in Figure 7 to have an inner surface 273 (facing the viewer in Figure 7), an outer
surface 271 opposed to the inner surface 273, a rear or back waist region 245, a front
waist region 246 opposed to the rear waist region 245, a crotch region 248
positioned between the rear waist region 245 and the front waist region 246, and a
periphery which is defined by the outer perimeter or edges of the diaper 250 in
which the longitudinal or side edges are designated 251 and the end edges are

9314% 2002 N 10
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element to 1ntenned1ate member(s) which in turn are affixed to the other element.
The rear waist region 245 and the front waist region 246 extend from the end edges
252 of the periphery to the crotch region 248.
The diaper 250 also has two centerlines, a longitudinal centerline 200 and a
15 transverse centerline 210. The term "longitudinal”, as used herein, refers to a line,
axis, or direction in the plane of the diaper 250 that is generally aligned with (e.é.
approximately parallel with) a vertical plane which bisects a standing wearer into
left and right halves when the diaper 250 is wom. The terms "transverse" and
"lateral”, as used herein, are interchangeable and refer to a line, axis or direction
20  which lies within the plane of the diaper that is generally perpendicular to the
longitudinal direction.

Figure 8 shows a simplified plan view of the diaper 250 of Figure 7 depicting
the various panels and their positioning with respect to each other. The term "panel"
is used herein to denote an area or element of the diaper. (While a panel is typically

25  adistinct area or element, a panel may coincide (functionally correspond) somewhat
with an adjacent panel.) The diaper 250 has a crotch region 248 comprising a main
panel 280 and a pair of leg panels 282; a front waist region 246 comprising a central
panel comprising a medial panel 286 and a waistband panel 288, and side panels
290; and a rear waist region 245 comprising a central panel comprising 2 medial

30 panel 286' and a waistband panel 288, and side panels 290'. The main panel 280 is
the portion of the diaper 250 from which the other panels emanate. The absorbent
core is generally positioned within the main panel 280 since exudates are typically
discharged in this region of the diaper although the absorbent core will also likely
extend into the medial panels 286 and 286'. A leg panel 282 extends generally

35 laterally outwardly from and along each side edge 281 of the main panel 280. Each
leg panel 282 generally forms at least a portion of the elastic leg feature. In the front
waist region 246, the medial panel 286 of the central panel extends generally
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1098 % () tear bAIE ‘?@gléﬁ 245,1910{15\ HE cfdteh region 248. As used herein, the term "layer"
does not necessarily limit the element to a single strata of material in that a layer
may actually comprise laminates or combinations of sheets or webs of the requisite
types of materials. The backsheet 247 has an inner surface and an opposed outer

5 surface. The inner surface is that portion of the backsheet 247 which is positioned
adjacent the absorbent core. The outer surface of the backsheet 247 corresponds to
the outer surface 271 of the diaper 250. Since the backsheet 247 preferably defines
the front waist region 246, the rear waist 245, and the crotch region 248, the
backsheet 247 also has corresponding regions and panels as previously defined. (For

10  simplicity, these regions and panels are denoted in the drawings by the same
reference numerals as the corresponding diaper regions and panels as shown in
Figure 8.)
In the embodiment shown in Figure 8, the absorbent core is positioned in the
main panel 280, since exudates are typically discharged in this region and extends
15 into the medial panels 286 and 286'. In the embodiment shown in Figure 8, the
absorbent core does not extend into the leg panels 282, the waistband panels 288 and
288, or the side panels 290 and 290". In other embodiments, the absorbent core may
extend into all or some of the leg panels 282, the waistband panels 288 and 288', and
the side panels 290 and 290'.
20° The backsheet 247 of the present invention is that portion of the diaper 250
which is generally positioned away from the wearer's skin and which prevents the
exudates absorbed and contained in the absorbent core 275 from wetting articles
which contact the diaper 250 such as bedsheets and undergarments. Thus, the
backsheet 247 is substantially impervious to fluids (e.g., urine). In addition to being
25  fluid impervious, the backsheet 247 is also highly permeable to moisture vapor. For
disposable diapers, moisture vapor permeability has been found to be critical to
comfort related performance of absorbent articles. When an absorbent article
comprised of non-breathable material is positioned on a wearer, the skin is occluded
by the materials making up the absorbent article. This occlusion of the skin prevents
30 escape of moisture vapor or evaporation and the resulting cooling of the occluded
area. The resultant increase in perspiration in conjunction with fluid loading raises
the relative humidity of air inside of the absorbent article resulting in reduced
comfort for the wearer and perceived negative benefits by caregivers. In order to
reduce humidity and heat buildup within the disposable diaper, it has been found that
35  atleast a portion of the backsheet 247, and more preferably the entire backsheet 247.
should have a moisture vapor transmission rate of at least about 1500 g/m2/24 hr..
and preferably at least about 3000 g/m2/24 hr, and even more preferably at least
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| 1096 % ( )about 4500 g/m2/24 hr. As discussed above, the composite sheet 10 of the present

invention has an ideal moisture vapor transmission rate for use as a backsheet in a
disposable absorbent article, such as the disposable diaper 250 of Figure 7. For such
an application, the composite sheet 10 is employed with the film layer 12 forming

5 the inner or core-facing portion of the backsheet and the substrate 14 forming the
outer or garment-facing portion of the backsheet.

The backsheet 247 comprised of the composite sheet 10 is preferably
positioned adjacent the outer surface of the absorbent core 275 and may be joined
thereto by any suitable attachment means known in the art for bonding such

10  materials. For example, the backsheet 247 may be secured to the absorbent core 275
by a uniform continuous layer of adhesive, a patterned layer of adhesive, or an array
of separate lines, spirals, or spots of adhesive. An example of a suitable attachment
means comprising an open pattern network of filaments of adhesive is disclosed in
U.S. Pat. No. 4,573,986 entitled "Disposable Waste-Containment Garment”, which

15 issued to Minetola et al. on March 4, 1986. Another suitable attachment means
comprising several lines of adhesive filaments swirled into a spiral pattern is
illustrated by the apparatus and methods shown in U.S. Pat. No. 3,911,173 issued to
Sprague, Jr. on October 7, 1975; U.S. Pat. No. 4,785,996 issued to Ziecker, et al. on
November 22, 1978; and U.S. Pat. No. 4,842,666 issued to Werenicz on June 27,

20  1989. Each of these patents are incorporated herein by reference. Alternatively, the
attachment means may comprise heat bonds, pressure bonds, ultrasonic bonds,
dynamic mechanical bonds, or any other suitable attachment means or combinations
of these attachment means as are known in the art.

In terms of approaches to bond the composite sheet material to other

25 components of an absorbent article, and more particularly to bond the moisture
vapor permeable, liquid impermeable film layer of the composite sheet to other
components, it has been observed that only certain methods of bonding will form
bonds of sufficient strength to survive forces encountered in normal use particularly
after the film layer has been subjected to fluid contact and has absorbed fluid.

30 Without wishing to be bound by theory it is presently believed that the film layers of
interest in accordance with the present invention provide the desired superior
performance properties in terms of moisture vapor transmission due to their
comparatively high moisture content under in-use conditions. This comparatively
high moisture content, however, is presently believed to have negative implications

35 on the bond strength of the bond between certain conventional hot melt adhesives
and the film layer.
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based adhesive in accordance with the conventional adhesive application techniques

and equipment generally well known in the art, such as described above. Another

approach, which is presently preferred, is to utilize the multiple layer, co-extruded

5  film layer described above with reference to the aforementioned and incorporated

U.S. Patent No. 4,725,481 to Ostapchenko. Ostapchenko discloses a bi-layer film in

a composite film/nonwoven structure wherein the hydrophobic layer is oriented next

to the fibrous layer. In utilizing this multiple layer film approach in accordance with

the present invention, the multiple layer film structure (in a bi-layer execution) is

10  extruded onto the fibrous substrate material with the comparatively more

hydrophobic elastomer layer facing outwardly from the substrate and the

comparatively more hydrophilic elastomer layer facing toward the substrate.

Typically, for a given thickness the hydrophobic ¢clastomer layer exhibits a lower

MVTR performance than the hydrophilic elastomer layer due to its comparatively

15 lower moisture content under in-use conditions. However, when employed in a

comparatively thin layer, the effect of the hydrophobié lower moisture content film

layer does not signficantly diminish the MVTR performance of the overall

composite sheet. Due to the comparatively low moisture content of the hydrophobic

elastomer layer, conventional hot melt adhesives and bonding techniques may be

20  utilized to successfully form bonds of adequate strength between the composite

sheet and other components of the absorbent article even when the film has been

wetted. Accordingly, by utilizing a co-extruded, muitiple layer, multi-chemistry

film layer a composite sheet can be provided that exhibits both the desired

performance properties for the composite sheet of the present invention and can be

25  bonded to other components of absorbent articles via conventional adhesive bonding
techniques. (See Examples 36-39 below.)

Quite unexpectedly, additional performance benefits have been discovered
through the .use of multiple layer films in composite sheets used in constructing
absorbent articles such as diaper 250. More particularly, the use of a multiple layer

30 film comprising a three-layer structure with a hydrophobic elastomer layer on both
facing surfaces surrounding a hydrophilic elastomer layer is believed to deliver
improved tactile qualities when extruded onto a fibrous substrate to form a
composite sheet. Again without wishing to be bound by theory, it is believed that
the comparatively lower moisture content of the hydrophobic film layers results in a

35  drier tactile impression when the fibrous substrate layer is touched or palpated,
particularly when the fibrous substrate layer is comparatively thin. Such a multiple
layer (tri-layer) embodiment of a composite sheet material would therefore provide
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both improved bondability with conventional adhesive techniques and an improved
tactile impression from the side of the fibrous substrate layer. Optionally, as
discussed above, truly dual-sided configurations could be constructed analogously to
Figure 2 wherein the multiple layer/tri-layer film structure is faced on both sides

5  with a fibrous substrate material to provide an enhanced tactile impression from both
sides. Such an execution is believed to be particularly desirable for such
applications as leg cuffs, waistbands, side panels, and other aspects of absorbent
articles such as diapers where a wearer may contact both opposing surfaces of the
composite sheet material.

10 Embodiments of the present invention are also contemplated wherein the
absorbent core is not joined to the backsheet 247, and/or the topsheet 249 in order to
provide greater extensibility in the front waist region 246 and the rear waist region
245.

The absorbent core 275 may be any absorbent member which is generally

15 compressible, conformable, non-irritating to the wearer's skin, and capable of
absorbing and retaining fluids such as urine and other certain body exudates. As
shown in Figure 7, the absorbent core 275 has a garment-facing side, a body-facing
side, a pair of side edges, and a pair of waist edges. The absorbent core 275 may be
manufactured in a wide variety of sizes and shapes (e.g., rectangular, hourglass,

20 "T"-shaped, asymmetric, etc.) and from a wide variety of fluid-absorbent materials
commonly used in disposable diapers and other absorbent articles such as
comminuted wood pulp which is generally referred to as airfelt. Examples of other
suitable absorbent materials include creped cellulose wadding; meltblown polymers
including coform; chemically stiffened, modified or cross-linked cellulosic fibers;

25 tissue including tissue wraps and tissue laminates; absorbent foams; absorbent
sponges; superabsorbent polymers; absorbent gelling materials; or any equivalent
material or combinations of materials.

The c‘onﬁguration and construction of the absorbent core 275 may vary (e.g.,
the absorbent core may have varying caliper zones, a hydrophilic gradient, a

30 superabsorbent gradient, or lower average density and lower average basis weight
acquisition zones; or may comprise one or more layers or structures). Further, the
size and absorbent capacity of the absorbent core 275 may also be varied to
accommodate wearers ranging from infants through adults. However, the total
absorbent capacity of the absorbent core 275 should be compatible with the design

35 loading and the intended use of the diaper 250.

One embodiment of the diaper 250 has an asymmetric, modified T-shaped
absorbent core 275 having ears in the front waist region but a generally rectangular
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Absorbent Structures" issued to Weisman et al. on September 9, 1986; U.S. Pa. No.
5 4,673,402 entitled "Absorbent Articles With Dual-Layered Cores" issued to
Weisman et al. on June 16, 1987, U.S. Pat. No. 4,888,231 entitled " Absorbent Core
Having A Dusting Layer" issued to Angstadt on December 19, 1989; and U.S. Pat.
No. 4,834,735, entitled "High Density Absorbent Members Having Lower Density
and Lower Basis Weight Acquisition Zones", issued to Alemany et al. on May 30,

10 1989. The absorbent core may further comprise the dual core system containing an
acquisition/distribution core of chemically stiffened fibers positioned over an
absorbent storage core as detailed in U.S. Pat. No. 5,234,423, entitled "Absorbent
Article With Elastic Waist Feature and Enhanced Absorbency" issued to Alemany et
al., on August 10, 1993; and in U.S. Pat. No. 5,147,345, entitled "High Efficiency

15  Absorbent Articles For Incontinence Management" issued to Young, LaVon and
Taylor on September 15, 1992. All of these patents are incorporated herein by
reference.

The topsheet 249 is preferably positioned adjacent the inner surface of the
absorbent core 275 and is preferably joined thereto and to the backsheet 247 by

20  attachment means (not shown) such as those described above with respect to joining
the backsheet 249 to the absorbent core 247. In a preferred embodiment of the
present invention, the topsheet 249 and the backsheet 247 are joined directly to each
other in the diaper periphery and are indirectly joined together by directly joining
them to the absorbent core 275 by any suitable means.

25 The topsheet 249 is preferably compliant, soft feeling, and non-irritating to
the wearer's skin. Further, the topsheet 249 is preferably fluid pervious permitting
fluids (e.g., urine) to readily penetrate through its thickness. A suitable topsheet 249
may be manufactured from a wide range of materials such as woven and nonwoven
materials; polymeric materials such as apertured formed thermoplastic films,

30 apertured plastic films, and hydroformed thermoplastic films; porous foams;
reticulated foams; reticulated thermoplastic films; and thermoplastic scrims. Suitable
woven and nonwoven materials can be comprised of natural fibers (e.g., wood or
cotton fibers), synthetic fibers (c.y.. polymeric fibers such as polyester,
polypropylene, or polyethylene fibers) or from a combination of natural and

35 synthetic fibers. The topsheet 249 1s preferably made of a hydrophobic material to
isolate the wearer's skin from fluids which have passed through the topsheet 249 and
are contained in the absorbent core 275 (i.e. to prevent rewet). If the topsheet 249 is
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made of a hydrophobic material, at least the upper surface of the topsheet 249 is

treated to be hydrophilic so that fluids will transfer through the topsheet more

rapidly. This diminishes the likelihood that body exudates will flow off the topsheet

249 rather than being drawn through the topsheet 249 and being absorbed by the

5  absorbent core 275. The topsheet 249 can be rendered hydrophilic by treating it with

a surfactant. Suitable methods for treating the topsheet 249 with a surfactant include

spraying the topsheet 249 material with the surfactant and immersing the material

into the surfactant. A more detailed discussion of such a treatment and

hydrophilicity is contained in U.S. Pat. No. 4,988,344 entitled "Absorbent Articles

10 with Multiple Layer Absorbent Layers" issued to Reising, et al on January 29, 1991

and U.S. Pat. No. 4,988,345 entitled "Absorbent Articles with Rapid Acquiring

Absorbent Cores" issued to Reising on January 29, 1991, each of which is

incorporated by reference herein. As mentioned in the background discussion

above, such hydrophilic materials tend to reduce the surface tension of bodily fluids

15  discharged into an absorbent article, which increases the likelihood of liquid seepage

if there are pores or pinholes in the backsheet of the article.

An alternative preferred topsheet comprises an apertured formed film.

Apertured formed films are preferred for the topsheet because they are pervious to

body exudates and yet non-absorbent and have a reduced tendency to allow fluids to

20  pass back through and rewet the wearer's skin. Thus, the surface of the formed film

which is in contact with the body remains dry, thereby reducing body soiling and

creating a more comfortable feel for the wearer. Suitable formed films are described

in U.S. Pat. No. 3,929,135, entitled "Absorptive Structures Having Tapered

Capillaries”, which issued to Thompson on December 30, 1975; U.S. Pat. No.

25 4,324,246 entitled "Disposable Absorbent Article Having A Stain Resistant

Topsheet”, which issued to Mullane, et al. on April 13, 1982; U.S. Pat. No.

4,342,314 entitled "Resilient Plastic Web Exhibiting Fiber-Like Properties”, which

issued to Radel. et al. on August 3, 1982; U.S. Pat. No. 4,463,045 entitled

"Macroscopically Expanded Three-Dimensional Plastic Web Exhibiting Non-Glossy

30 Visible Surface and Cloth-Like Tactile Impression”, which issued to Ahr et al. on

July 31, 1984; and U.S. Pat. No. 5,006,394 "Multilayer Polymeric Film" issued to
Baird on April 9, 1991. Each of these patents are incorporated herein by reference.

It may also be desirable to provide the disposable absorbent article of the

present invention with extensibility or elasticity in all or a portion of the side panels

35 290. (As used herein, the term "extensible" refers to materials that are capable of

extending in at least one direction to a certain degree without undue rupture. The

terms "elasticity” and "elastically extensible" refer to extensible materials that have
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the ability to retum to approximately their original dimensions after the force that
extended the material is removed. As used herein, any material or element described
as "extensible" may also be elastically extensible unless otherwise provided.)
Extensible side panels 290 provide a more comfortable and contouring fit by initially
5  conformably fitting the diaper to the wearer and sustaining this fit throughout the
time of wear well passed when the diaper has been loaded with exudates since the
side panels allow the sides of the diaper to expand and contract. Extensible side
panels 290 further provide more effective application of the diaper 250 since even if
the diaperer pulls one side panel 290 farther than the other during the application
10  (asymmetrically), the diaper 250 will "self-adjust” during wear. While the
extensible side panels 290 may be constructed in a number of configurations,
examples of diapers with extensible side panels are disclosed in U.S. Pat. No.
4,857,067, entitled "Disposable Diaper Having Shirred Ears" issued to Wood, et al.
on August 15, 1989; U.S. Pat. No. 4,381,781 issued to Sciaraffa, et al. on May 3,
15 1983; U.S. Pat. No. 4,938,753 issued to Van Gompel, et al. on July 3, 1990; and in
U.S. Pat. No. 5,151,092 issued to Buell et al. on September 29, 1992; each of whici'x

are incorporated herein by reference.
The extensible side panels, or any other elements of the diaper 250 in which
extensibility or elasticity is desirable such as the waistbands may comprise materials
20  that have been "prestrained”, or "mechanically prestrained” (i.e., subjected to some
degree of localized pattern mechanical stretching to permanently elongate the
material), or structural elastic-like webs, as described in U.S. Pat. No. 5,518,801
issued to Chappell et al. on May 21, 1996. The materials may be prestrained using
deep embossing techniques as are known in the art. Alternatively, the materials may
25 be prestrained by directing the material through an incremental mechanical
stretching system as described in U.S. Pat. No. 5,330,458 issued to Buell et al., on
July 19, 1994. The materials are then allowed to return to their substantially
untensioned tondition, thus forming a zero strain stretch material that is extensible,
at least up to the point of initial stretching. Examples of zero strain materials are
30 disclosed in U.S. Pat. No. 2,075,189 issued to Galligan on March 30, 1937; U.S. Pat.
No. 3,025,199 issued to Harwood on March 13, 1962; U.S. Pat. Nos. 4,107,364 and
4,209,563 issued to Sisson on August 15, 1978 and June 24, 1980, respectively; U.S.
Pat. No. 4,834,741 issued to Sabee on May 30, 1989; and U.S. Pat. No. 5,151,092
issued to Buell et al., on September 29, 1992. All of the above referenced patents

35  are hereby incorporated by reference.
The diaper 250 preferably further comprises elastic leg features 272 for
providing improved containment of fluids and other body exudates. Each elastic leg
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feature 272 may comprise several different embodiments for reducing the leakage of

body exudates in the leg panels 282 (the elastic leg feature can be and is sometimes

also referred to as leg bands, side flaps, barrier cuffs, or elastic cuffs.) U.S. Pat. No.

3,860,003 describes a disposable diaper which provides a contractible leg opening

5  having a side flap and one or more elastic members to provide an elasticized leg cuff

(gasketing cuff). U.S. Pat. No. 4,909,803 entitled "Disposable Absorbent Article

Having Elasticized Flaps" issued to Aziz et al. on March 20, 1990, describes a

disposable diaper having "stand-up" elasticized flaps (barrier cuffs) to improve the

containment of the leg regions. U.S. Pat. No. 4,695,278 entitled "Absorbent Article

10  Having Dual Cuffs" issued to Lawson on September 22, 1987; and U.S. Pat. No.

4,795,454 entitled "Absorbent Article Having Leakage-Resistant Dual Cuffs" issued

to Dragoo on January 3, 1989, describe disposable diapers having dual cuffs

including a gasketing cuff and a bamier cuff. U.S. Pat. No. 4,704,115 entitled

"Disposable Waist Containment Garment" issued to Buell on November 3, 1987,

15  discloses a disposable diaper or incontinence garment having side-edge-leakage-

guard gutters configured to contain free fluids within the garment. Each of these
patents are incorporated herein by reference.

While each elastic leg feature 272 may be configured so as to be similar to
any of the leg bands, side flaps, barrier cuffs, or elastic cuffs described above, it is

20  preferred that each elastic leg feature 272 comprise at least an inner barrier cuff
comprising a barrier flap and a spacing element such as described in the above-
referenced U.S. Pat. No. 4,909,803. In a preferred embodiment, the elastic leg
feature 272 additionally comprises an elastic gasketing cuff 263 with one or more
elastic strands 265, positioned outboard of the barrier cuff such as described in the

25  above-referred U.S. Pat. No. 4,695,278.

The diaper 250 preferably further comprises an elastic waist feature 274 that
provides improved fit and containment. The elastic waist feature 274 is that portion
or zone of the diaper 250 which is intended to elastically expand and contract to
dynamically fit the wearer's waist. The elastic waist feature 274 preferably extends

30 longitudinally outwardly from at least one of the waist edges of the absorbent core
275 and generally forms at least a portion of the end edge of the diaper 250.
Disposable diapers are generally constructed so as to have two elasticized
waistbands, one positioned in the rear waist region and one positioned in the front
waist region, although diapers can be constructed with a single elasticized

35 waistband. Further, while the elastic waist feature 274 or any of its constituent
elements can comprise a separate element affixed to the diaper 250, the elastic waist
feature 274 may be constructed as an extension of other elements of the diaper such
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as the backsheet 247 or the topsheet 249, preferably both the backsheet 247 and the
topsheet 249. Embodiments are also contemplated wherein the elastic waist feature
274 comprises apertures, as described above, to provide breathability in the waist
regions. The elastic waist feature 274 may be constructed in a number of different
configurations including those described in U.S. Pat. No. 4,515,595 entitled
"Disposable Diapers with Elastically Contractible Waistbands" issued to Kievit et al.
on May 7, 1985 and the above referenced U.S. Pat. No. 5,151,092 issued to Buell;
each of these references being incorporated herein by reference.

The diaper 250 also comprises a fastening system 276 which forms a side
closure which maintains the rear waist region 245 and the front waist region 246 in
an overlapping configuration such that lateral tensions are maintained around the
circumference of the diaper to maintain the diaper on the wearer. Exemplary
fastening systems are disclosed in U.S. Pat. No. 3,848,594 issued to Buell on
November 19, 1974; U.S. Pat. No. 4,662,875 issued to Hirotsu and Robertson on
May 5, 1987; U.S. Pat. No. 4,869,724 issued to Scripps on September 26, 1989; U.S.
Pat. No. 4,846,815 issued to Scripps on July 11, 1989; U.S. Pat. No. 4,894,060
issued to Nestegard on January 16, 1990; U.S. Pat. No. 4,946,527 issued to Battrell
on August 7, 1990; and U.S. Pat. No. 5,326,612 entitled "Nonwoven Female
Component For Refastenable Fastening Device And Method of Making the Same"
issued to David J. K. Goulait on July 5, 1994. Each of these patents are incorporated
herein by reference.

Figure 9 shows a plan view of an alternative embodiment of the diaper
backsheet of the present invention, with the portion of the backsheet positioned
adjacent to the absorbent core facing the viewer. As shown in Figure 9, the
backsheet 347 comprises two layers 350 and 352. Layers 350 and 352 may be
secured together by any suitable attachment means such as those described above.
In this embodiment, layer 350 forms the outer surface of the diaper and layer 352 is
positioned adjacent to the absorbent core. Since layer 350 is that portion of the
backsheet 347 which will come into contact with the wearer's skin, layer 350 is
preferably soft and comprises a nonwoven web. In addition to being soft, layer 350
is preferably moisture vapor permeable. Layer 352 preferably exhibits a moisture
vapor transmission rate, of at least about 2000 g/m2/24 hr., more preferably at least
about 3000 ng2/24 hr., most preferably at least about 5000 g/m2/24 hr. Since layer
350 does not need to prevent leakage of exudates absorbed and contained within the
absorbent core, selection of materials that provide the desired softness and
breathability is quite extensive. Suitable materials include, but are not limited to,
nonwoven webs such as spunbond webs, meltblown webs, carded webs and the like.

10% (& ()-f/#y(y-y2y3y>y Beaaiddddbecr L0%
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The nonwoven webs for layer 350 may comprise synthetic fibers, natural fibers,
multi-component fibers such as bi-component fibers, or mixtures and blends thereof.
Layer 352 is the portion of the backsheet 347 which will prevent the

exudates absorbed and contained in the absorbent core from wetting articies which

5  contact the diaper. In order to protect the user against unwanted leakage of exudates
absorbed and contained within the absorbent core, layer 352 should have width and
length dimensions greater than those of the absorbent core. If layer 352 is not large
enough exudates absorbed and contained in the absorbent core may find their way
through the outer layer 350 during normal usage conditions. In the embodiment

10  shown in Figure 9, the absorbent core is preferably positioned in the main panel 380
and extends into the medial panels 386 and 386'. Accordingly, layer 352 is

/ positioned within the main panel 380 and extends into the medial panels 386 and
386'. Layer 352 has length and width dimensions at least as large as those of the
absorbent core and preferably greater than those of the absorbent core. If desired,

15 layer 352 may extend beyond the main panel 380 and the medial panels 386 and 386'
to into the leg panels 382, the waistband panels 388 and 388, and the side panefs
390 and 390'. In addition, layer 352 may extend laterally and longitudinally
outwardly from the main panel 380 to form portions of the periphery of the
disposable diaper.

20 While layer 350 provides a substantial amount of moisutre vapor
permeability for the diaper, layer 352 should also be moisture vapor permeable in
order to provide additional comfort for the wearer. In the embodiment of the
invention shown in Figure 9, layer 352 is comprised of the composite sheet 10
described above.

5 25 While a presently preferred embodiment of an absorbent article such as
diaper 250 according to the present invention utilizes a composite sheet 10 according
to the present invention for substantially the full extent of the backsheet 247, it is to
be understood that the absorbent articles are in no way limited to such an
embodiment. For example, a backsheet could be constructed from multiple

30 backsheet elements having similar or diverse properties and constructions as
described above with regard to Figure 9. One such approach would be to form a
backsheet with an external facing surface of a unitary or composite nonwoven layer
as a substrate with the film layer comprising only the region of the backsheet where
fluid imperviousness is desired, such as, for example, the region corresponding to

35 theregion 352 depicted in Figure 9.

Moreover, it may also be desirable for certain applications to reverse the
orientation of the layers 350 and 352 of Figure 9 so as to place the film layer on the
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external or garment-facing side of the backsheet and the fibrous substrate layer on
the internal or absorbent-core-facing side of the backsheet. It may also likewise be
desirable to utilize the composite sheet 10 in the dual-sided embodiment of Figure 2
wherein both sides of the backsheet would be faced with a fibrous layer. All such
5  variations are contemplated as being within the scope of the present invention.
Moreover, depending upon the specific application, the properties provided by the
composite sheets of the present invention may also be employed to great advantage
in other regions of the absorbent article besides the central portion of the backsheet
which overlies the absorbent core structure. For example, the desirable fluid-

10 impervious, moisture-vapor-pervious properties of the composite sheet also provide
desirable attributes for peripheral portions of the absorbent article which extend
laterally outwardly from the marginal edges of the absorbent core such as the side
panels 290, 290’ depicted in Figure 8. Other such “peripheral portions” of the
absorbent article for which such attributes may be desirable are in the vicinity of the

15  leg panels 282 including but not limited to various bands, cuffs, and flaps. .

Likewise, while much of the foregoing discussion has focused upon the
representative absorbent article in the form of diaper 250, it is to be understood that
the materials and principles of the present invention are equally applicable to other
absorbent articles such as incontinence briefs, incontinence undergarments, diaper

20  holders and liners, feminine hygiene products (sanitary napkins, pantiliners, etc.),
training pants, pull-on garments, and the like wherein the materials of the present
invention may be employed advantageously. By way of illustration, a backsheet of a
sanitary napkin according the present invention could be formed from a composite
sheet of the present invention, as could peripheral portions of a sanitary napkin such

25  as wings or side flaps.

After manufacture of the composite sheet 10, and either before or after the
sheet’s incorporation into an absorbent article, it may be desirable to subject the
sheet to a post-formation mechanical process such as creping, straining/activation by
rolling with corrugated rolls, or otherwise. One such representative process is

30 described in detail in U.S. Patent No, 5,518,801 to Chappell et al., the disclosure of
which is hereby incorporated herein by reference.

INTERNAL ENVIRONMENTAL CONDITIONS

As discussed above, an important characteristic which is indicative of the
improved performance of the sheet materials of the present invention is the

35  environmental humidity within the interior of the absorbent article under in-use
conditions. In order to accurately and consistently characterize the humidity within
the absorbent article, it is necessary to describe the locations of measurement and the
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procedure for measurement of the humidity. These measurements are made relative

to the crotch point.

The "crotch point" of an article and the article's absorbent core is determined

(See Figure 12) by placing the article on a wearer and positioning the wearer in a

5  fully-erect standing position and then placing a highly extensible filament 603

around the legs 601 and 602 in a figure eight configuration. The point in the article

and the absorbent core corresponding to the point of intersection 604 of the filament

is deemed to be the crotch point of the article and the absorbent core. It is

understood that the crotch point is determined by placing the absorbent article on a

10  wearer in the intended manner and determining where the crossed filament would
contact the article/core.

As referred to herein, the "crotch region” of an absorbent core corresponds to
50% of the absorbent core's total length (i.e., in the y-dimension), where the crotch
point is located in the longitudinal center of the crotch region. That is, the crotch

15 region is determined by first locating the crotch point of the absorbent core, and then
measuring forward and backward a distance of 25% of the core's total length. The
temperature and humidity measurement points correspond to the intersection of the
transverse lines defining the crotch region and the longitudinal centerline. The
evaporimeter point corresponds to the intersection of the transverse line at the rear of

20  the crotch region and the longitudinal centerline.

Referring now to Figure 10, the crotch region is defined by determining the
crotch point of core 428 in accordance with the description herein. As discussed
above, the crotch point is determined by reference to the wearer's anatomy. For
AN purposes of illustration only, the crotch point of core 428 is depicted as item 427 in
25 Figure 10. Crotch point 427 is depicted as being located on the longitudinal
centerline 467 of diaper 420 and absorbent core 428. This will generally be the case,
regardless of the configuration of the diaper and absorbent core. However, as
indicated, crotch point 427 is not located on transverse centerline 466 in this
particular embodiment, though it may be in other diaper/core designs. As is

30 discussed above, once the crotch point of absorbent core 428 is determined, the
crotch region is determined by measuring forward from the crotch point a distance of
25% of the core's total length (depicted as transverse line 461) and backward from
the crotch point a distance of 25% of the core's total length (depicted as transverse
line 463). In this illustration, the crotch region is the region of the core located

35 between transverse lines 461 and 463. The temperature and humidity measurement
points correspond to the intersection of the transverse lines, 461 and 463, which
define the crotch region and the longitudinal centerline, 467. The evaporimeter
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centerline 467. Thxs pomt is the pomt at whlch the evaporimeter measure of vapor

transmission through the outer cover is determined. As depicted in Figure 10,
absorbent core 428 is shown to have a front region 452, a back region 454, and a

5  crotch region 456. Again, the crotch region 456 of core 428 is dictated by the
location of the crotch point in the core.

The absorbent core 428 will comprise any absorbent means which is capable
of absorbing and retaining liquids such as urine and other certain body exudates, and
which is capable of providing the fluid distribution/storage properties which define

10 the present invention. While absorbent core 428 is depicted in Figure 10 in an "I"
configuration, any shape may be utilized. For example, an absorbent core 528 is
shown in Figure 11 in an "hour glass" configuration, wherein the core has arcuate
cutouts in its longitudinal edges, indicated generally as 542. For illustration
purposes, the crotch point is identified by item 527. (As discussed above, the crotch

15  point of the absorbent core is extrapolated from the wearer.) As shown, the crotch
point 527 generally lies on longitudinal center line 567 and on transverse line:
(though not the center transverse line in this embodiment) 568. The crotch region is
determined by measuring forward from the crotch point a distance of 25% of the
core's total length (depicted as transverse line 561) and backward from the crotch

20 point a distance of 25% of the core's total length (depicted as transverse line 563).
The temperature and humidity measurement points correspond to the intersection of
the transverse lines, 561 and 563, which define the crotch region and the
longitudinal centerline, 567. The evaporimeter point is the point at which the
transverse line 563 intersects the longitudinal centerline 567. This point is the point

25  at which the evaporimeter measure of vapor transmission through the outer cover is
determined. The crotch region 556, is the region of the core between transverse
lines 561 and 563. In addition to crotch region 556, core 528 has a front region 552
and a rear reéion 554,

Figure 12 illustrates the means for determining the crotch point of an article

30 and its absorbent core. Referring to Figure 12, the legs of a standing wearer are
depicted in cross-section as 601 and 602. A continuous material 603 (e.g., an
elastomeric string or rubberband) is twisted once and is placed around the wearer's
legs at a point sufficiently close to the wearer's torso such that the intersection 604 of
material 603 can be extrapolated onto the article being wom. The crotch point of the

35 core of the article is thereby determined, and the crotch region of the core is
determined per the above description.
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sy109&" &&'compogiye mWalﬂml&g terein will preferably exhibit an MVTR of at
least about 3000 g/m2/24hrs, more preferably at least about 4000 g/m'/24hrs, and
most preferably at least about 5000 g/m2/24hrs. Such absorbent articles preferably
5 also exhibit a moisture impact value of less than about 1 g/m’ @ 2400 joules/m’, and
more preferably less than about 0.75 g/m2 @ 2400 joules/m2. Regarding internal
environmental conditions, such absorbent articles preferably exhibit a dry back
humidity of less than about 75%, more preferably less than about 70%, still more
preferably less than about 60%, and most preferably less than about 50%, and a wet
10  back humidity of less than about 85%, more preferably less than about 75%. In
terms of moisture vapor transmission, such articles preferably exhibit an
evaporimeter reading of greater than about 10 g/m*/hr, more preferably greater than
about 15 g/mzlhr, and most preferably greater than about 25 g/mz/hr.

15 ABSORBENT ARTICLE TEST METHODS

A. ARTICLE TESTING TO DETERMINE VAPOR TRANSMISSION
THROUGH THE OUTER COVER AND ENVIRONMENTAL RELATIVE
HUMIDITY AND TEMPERATURE

20 The following protocol is intended to provide the evaporimeter measure of
vapor transmission through the outer cover, as well as, the relative humidity and
temperature inside the article in both the front and the rear. The protocol uses data
determined from in-use testing of test articles by panelists.

25
Panelist and Wearer Selection
1. Article wearers should be recruited by weight, within the intended size range
of the articles being tested. Currently, the article sizes and baby weights for
marketed Pampers, Luvs and Huggies are as follows (as of March 25, 1997):
30
iaper [Newborn [Small Small/Mediu {Medium lLarge [X-Large
Size m

{fPampers p to 10 1bg8-14 Ibs  [12-18 lbs  [16-28 lbsjover 22 Ibs jover 27 lbs
ll:uvs ma 8-151bs |12-181bs  [16-28 IbsR1-37 Ibs  jover 30 ibs
IHuggies up to 10 1bg8-141bs [12-181bs  |16-28 IbsR2-37 Ibs  jover 30 lbs
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2. A group of 100 wearers should be recruited uniformally across the
appropriate weight range relative to the size of articles being tested and the intended
user group. The group should be comprised of 50% male and 50% female wearers.
Note: the above sizes are for currently marketed articles and may change as article
designs and or sizes are modified.

3. Following the recruiting step, 30 wearers, 15 male and 15 female, are to be
selected from their respective gender group, at random.

Article Set-up

1. The test articles are weighed to provide a dry article weight.

2. The longitudinal centerline is marked on the outer cover in a permanent
fashion.

3. The total core length is determined by measuring the length of the core while

the article is held in the flat uncontracted state.

4, The panelist, parent or guardian in the instance of diaper articles, removes
the article the child is wearing when the test begins, i.e. the panelist's own article,
and the panelist applies the test article to the wearer in the panelist's normal fashion.
5. Ongce the test article is applied, the panelist places the wearer in the standing
position with the wearers feet shoulder width apart and the crotch point is
determined as previously described in this application.

6. The crotch point is then marked on the outside of the test article in a
permanent fashion.

7. In addition, the temperature and humidity points, as well as, the evaporimeter
point are then marked on the outside of the test article in a permanent fashion. These
points are determined by measuring forward and backward from the crotch point a
distance equal to 25% of the total core length.

8. The distance from the temperature and humidity points to the end of the
article in both the front and rear is measured. This distance corresponds to the
length of the temperature and humidity probe and/or wiring to be inserted into the
article when the measurement is taken.

9. The loading zone is then determined by measuring from the crotch point
forward to the appropriate genital point relative to the sex and size of the wearer.
The distance forward from the crotch point for females in the large size is 1.25
inches. The distance forward from the crotch point for males in the large size range
is 2.5 inches.
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1. The test fluid to be used for the test is synthetic urine (syn-urine). This
aqueous composition comprises the following components dissolved in distilled
water:
Component Percentage
KCl 2.0g/L
Na2S04 2.0gL
(NH4)H2PO4 .85 g/L
(NH4)2HPO4 15 g/L
CaCl2 19 g/L
MgCI2 23g/L
15 2. The temperature of the syn-urine in the syn-urine bath is to be held at 37°C.
A suitable heated bath is Lauda M20-B available from VWR Scientific Products.
3. Delivery pumps are to be used to pump the syn-urine from the heated bath to

the article. The volume and rate of delivery is to be 75 ml at 15 mls/sec. Suitable
pumps include Masterflex Models 7550-60 or 7524-00 available from Cole Parmer
20 Instrument Company. The inner diameter of the loading tube is to be .125 inch.

Temperature and Humjdity Probes
The temperature Humidity Probes are model # 880F available from General Eastern
Instruments, 20 Commerce Way, Woburm MA 01801.

25
Evaporimeter kqu n
A suitable evaporimeter can be purchased from Cyberderm, 275 New Darlington
Road, Media, PA 19063-5607. Model 2155 Evaporimeter Ep-2 is suitable for this

purpose.
30
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1093 Satér sﬁurf1 goﬁfg‘olggosed to%l%g i@)e?gwf&é 773, m'eaxo o/?( §ack(\2'alst region 745, a
front waist region 746 opposed to the rear waist region 745, a crotch region 748
15 positioned between the rear waist region 745 and the front waist region 746, and a,
periphery which is defined by the outer perimeter or edges of the diaper 746 in
which the longitudinal or side edges are designated 750 and the end edges are
designated 752. The inner surface 773 of the diaper 750 comprises that portion of
the diaper 750 which is positioned adjacent to the wearer's body during use (i.e., the
20  inner surface 773 generally is formed by at least a portion of the topsheet 749 and
other components joined to the topsheet 749). The outer surface 771 comprises that
portion of the diaper 750 which is positioned away from the wearer's body (i.e., the
outer surface 771 is generally formed by at least a portion of the backsheet 747 and
other components joined to the backsheet 747). The rear waist region 745 and the
25  front waist region 746 extend from the end edges 752 of the periphery to the crotch
region 748.
The diaper 750 also has two centerlines, a longitudinal centerline 700 and a
transverse centerline 710. The term "longitudinal”, as used herein, refers to a line,
axis, or direction in the plane of the diaper 750 that is generally aligned with (e.g.
30 approximately parallel with) a vertical plane which bisects a standing wearer into
left and right halves when the diaper 750 is womn. The terms "transverse” and
“lateral”, as used herein, are interchangeable and refer to a line, axis or direction
which lies within the plane of the diaper that is generally perpendicular to the
longitudinal direction.
35 Figure 13 shows the containment assembly 770 in which the topsheet 749
and the backsheet 747 have length and width dimensions generally larger than those




Z[\]!| obU410 & Y10% & ()-'10x$10x$10x$ F 0, "10%%$& ()- ," bﬁ;/gg )
Yo" 10%S$& () - \, "10%x$g& ()-1y| 1| [:bUsl0 10988 ()-3 ‘"1Q m
"1098& ()-3 #s109B& ()- 910%B& ()- 109B& ()-~|[:-4101$\ < *"10NH & ()-3 $
T 1098D& (WO39/2787109%6$6& ()-3 ""10% $' & ()-3 @ " 1098& () - 3 PCT/USI8/25667 _
'1098&' ()-3qgbA410\$\ < [ #10%"& (). @n#lO% & ()-mY3"109%86 & () -
~Y3" 1004& () - Y" @O0%& ()-F10\ $\ 10\ $\ =3| [ A410\ $\ #" 100049 ()- S
109%#& ()-f "10%& ()-@ "10%& ()- @1 "10%& ()-@ #109%K"& ()-n2

! " | obtheldbsbrbarO8eré&76) -Theassshea 0mdahe backsAEYE4o &xlehd beyond

\ Fdoe ddgew%%mﬁaei‘é%f°‘°%ﬁ3@%%y&"??hm;w%%%f to'geps. 750,

ys$109%3" & () - Iy al bOUeSprodudts \epted, the ba¢Ksheet 787 SorpHsdDI@éntiniubus sheet

SRS U s ML W G

| Fi 10%@ @LC(O}C e 148 d\g yspd hexeirp shgnteam (layert dmlmmgszaﬂyznm&m A410+$

KS! " 10%aH G e
X Coulnoe g L el ﬁ%i"g MR induirial iRt St “‘%’ acgﬁllg'&g i %‘Eﬁ%@lo%
S 100/@& %)°° INagony @i?&eté)“@ebssﬂf ‘w@&ls 5 -tepes of an et ;

A<, =t =>| | : PrédRts RoaflB%wek faninate sfriickRrée Comprised Sf |ﬁ'lﬂa0ﬁ{§€rs %d( fibrous

FL0151 S Dl EUh B 4] e M ooty S8 e e
| 1@% (}Ao?l?s& (The mne@snmr&jllss&a i porti&irBf FieFback shews T4 Ohity: xi@%.&o(xe)d adbﬁ)@én&l(() ) -
1S5 - X o SIS e S
10% & () - - ecdliaper\EW1 0The tompositeosirucoys &tlpye@awﬁoba sljeet
~f1/"10% &marerial ftby é&&/ﬂ&s (He‘saﬁxe\ékqfﬂé)%é;.%&nté StroctdeAsdRE dmpie44010

10%57 () THOUDVAREN e 3B Grekebect o diode  Js XBF- W%ﬁ@m from the

" 109585 () Exxon afion.” 1 s10%2$z& ()- Yz
18%?&8/‘1 §$)z &T E()Z [ e absortJeu\I@glre%ng% gz%n ?orbent Rember & oy ig )g_enerally
compressible, conformable, non-irritating to the wearer's skin, and capable of
absorbing and retaining fluids such as urine and other certain body exudates. The
absorbent core of Code B was the same as Huggies Supreme Breathable products
20 absorbent core as these products were purchased commercially. The absorbent core
of both Codes A and C were the same and were shaped as shown by absorbent core
775, rectangular. The composition of Code B is not conpletely known, however, it
is believed that the composition of all three products tests, Codes A, B and C do
contain comminuted wood pulp, meltblown or carded polymers, tissue and
25 superabsorbent polymers. Codes A and C also contain chemically stiffened,
modified or cross-linked cellulosic fibers.

All three products had some degree of extensibility or elasticity in all or a
portion of the side panels 790. (As used herein, the term "extensible" refers to
materials that are capable of extending in at least one direction to a certain degree

30 without undue rupture. The terms "elasticity" and "elastically extensible" refer to
extensible materials that have the ability to return to approximately their original
dimensions after the force that extended the material is removed. As used herein,
any material or element described as "extensible” may also be elastically extensible
unless otherwise provided.) Extensible side panels 790 provide a more comfortable

35 and contouring fit by initially conformably fitting the diaper to the wearer and
sustaining this fit throughout the time of wear well passed when the diaper has been
loaded with exudates since the side panels allow the sides of the diaper to expand
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egree of localized pattern mechanical stretching to permanently elongate the
material), or structural elastic-like webs, as described in U.S. Pat. No..5,518,801

issued to Chappell et al. on May 21, 1996.

10 The diaper 750 further comprises elastic leg features 772 for providing
improved containment of fluids and other body exudates. Each elastic leg feature
772 may comprise several different embodiments for reducing the leakage of body
exudates in the leg panels (the elastic leg feature can be and is sometimes also
referred to as leg bands, side flaps, barrier cuffs, or elastic cuffs.)

15 All diapers had features similar to elastic leg feature 772. Codes A and C
were exactly like elastic leg feature 772. Products Codea A and C had both an inner
barrier cuff comprising a barrier flap and a spacing element and an additional elastic
gasketing cuff 763 with one or more elastic strands 765, positioned outboard of the
barrier cuff..

20 The diaper 750 further comprised an elastic waist feature 774 that provides
improved fit and containment. The elastic waist feature 774 is that portion or zone
of the diaper 750 which is intended to elastically expand and contract to dynamically
fit the wearer's waist. The elastic waist feature 774 extends longitudinally outwardly
from at least one of the waist edges of the absorbent core 775 and generally forms at

25  least a portion of the end edge of the diaper 750. Codes A and C had a single
elasticized waistband positioned in the rear waist region. Code B had waistbands in
both the front and rear waist regions.

The diaper 750 also comprises a fastening system 776 which forms a side
closure which maintains the rear waist region 745 and the front waist region 746 in

30 an overlapping configuration such that lateral tensions are maintained around the
circumference of the diaper to maintain the diaper on the wearer.

The absorbent articles according to Product Codes A, B, and C were
evaluated according to the protocol of the foregoing Test Method and the results are
presented in Table Al:
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Table Al
Code A Code B Code C
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Dry Diaper

Back Humidity
Loaded Diaper
Back Humidity
TEWL (g/m2/hr)
Diaper Loading

49

80
22
317

50 42
89 72
16 24
312 327

Moisture impact data for the backsheet material utilized in these three products is

presented in Table A2:

Material

Code C
Code B
Code A

Table A2
No Hold 10 Second Hold
Moisture ImpactMoisture Impact
(8/m2@2,400 joules) (g/m2@2,400 joules)
1.31 230
0.84 1.20
0.00 2.96

While particular embodiments of the present invention have been illustrated
and described, it would be obvious to those skilled in the art that various other
changes and modifications can be made without departing from the spirit and scope
of the invention. It is therefore intended to cover in the appended claims all such
changes and modifications that are within the scope of this invention.
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10%$s& () - Uuﬂ\@&@&‘é&le(don%osne sheet material including a fibrous nonwoven substrate, said

fiborous nonwoven substrate having opposite first and second planar sides and a
moisture vapor permeable thermoplastic film bonded to the first side of said fibrous
nonwoven substrate, said moisture vapor permeable fiim having an average
thickness of less than 25 microns, said composite sheet exhibiting a peel strength of
at least 0.1 N/cm, a dynamic fluid transmission of less than about 0.75 g/m? when
subjected to an impact energy of about 2400 joules/m? a hydrostatic head of at
least 60 cm, and having a moisture vapor transmission rate, according to the
desiccant method, of at least 2800 g/m? /24 hr.; and

(c) an absorbent core located between said topsheet and said backsheet; wherein
said absorbent article exhibits an evaporimeter measure through said backsheet of
at least 10 g/ni" /hr.

2. An absorbent article comprising:

(a) a topsheet;

(b) a backsheet formed from a moisture vapor permeable, substantially liquid
impermeable composite sheet material including a fibrous nonwoven substrate, said
fibrous nonwoven substrate having opposite first and second planar sides, and a
moisture vapor permeable thermoplastic film bonded to the first side of said fibrous
nonwoven substrate, said moisture vapor permeable film having an average
thickness of less than 25 microns, said composite sheet exhibiting a peel strength of
at least 0.1 N/cm, a dynamic fluid transmission of less than about 0.75 g/m? when
subjected to an impact energy of about 2400 joules/m? a hydrostatic head of at
least 60 cm, and having a moisture vapor transmission rate, according to the
desiccant method, of at least 2800 g/m2 {24 hr.; and

(c) an absorbent core located between said topsheet and said backsheet; wherein
said absorbent article exhibits a dry back humidity of less than about 75%.

3. An absorbent article comprising:
(a) a topsheet;
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(a) a topsheet;

(b) a backsheet formed from a moisture vapor permeable, substantially liquid
impermeable composite sheet material including a fibrous nonwoven substrate, said
fibrous nonwoven substrate having opposite first and second planar sides, and a
moisture vapor permeable thermoplastic film bonded to the first side of said fibrous
nonwoven substrate, said moisture vapor permeable film having an average
thickness of less than 25 microns, said composite sheet exhibiting a peel strength of
at least 0.1 N/cm, a dynamic fluid transmission of less than about 0.75 g/m? when
subjected to an impact energy of about 2400 joules/m? a hydrostatic head of at
least 60 cm, and having a moisture vapor transmission rate, according to the
desiccant method, of at least 5000 g/m? /24 hr.; and

(c) an absorbent core located between said topsheet and said backsheet.

5. The absorbent article of any one of claims 1 to 4, wherein said moisture vapor
permeable film is comprised of at least about 50% by weight of polymer selected
from the group of block copolyether esters, block copolyether amides,
polyurethanes, polyvinyl alcohol, and combinations thereof.

6. The absorbent article of claim 5, wherein said moisture vapor permeable film has
an average thickness of less than 20 microns.
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8. The absorbent article of claim 6, wherein the composite sheet is substantially free
of micoropores, and substantially no liquid moisture passes through the sheet when
tested according to the liquid moisture seepage test.

9. The absorbent article of claim 8, wherein said composite sheet prevents passage
of microbes when tested according to the 1ISO 11607 standard for sterile packaging
materials.

10. The absorbent article of claim 9, wherein said composite sheet, when tested
according to ASTM F1671, prevents the passage of microbe with a diameter greater
than 0.025 microns.

11. The absorbent article of claim 6, wherein said moisture vapor permeable film
consists essentially of a copolyether ester elastomer, and wherein said fibrous
nonwoven substrate consists essentially of a blend of between 20% and 80% by
weight polyolefin polymer fibers and between 20% and 80% by weight polyester
polymer fibers.

12. The absorbent article of claim 11, wherein said polyester fibers are shaped
fibers with a scalloped-oval cross-section and wherein the composite sheet has and
a moisture vapor transmission rate, according to the dessicant method, of at least
3000 g/m? /24 hr.

13. The absorbent article of claim 6, wherein said moisture vapor permeable film is
bonded to the fibrous substrate with a hotmelt adhesive applied between the fibrous
nonwoven substrate and the moisture vapor permeable film at an adhesive basis
weight between 0.5 and 5 mg/in?, said adhesive contacting less than 75% of the
surface of the first side of the fibrous nonwoven substrate.

14. The absorbent article of claim 13, wherein said fibrous nonwoven substrate
consists essentially of polyolefin polymer fibers, and wherein said adhesive is
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of said moisture vapor permeable film.

18. The absorbent article of claim 17, wherein said composite sheet had a wet bond
strength of at least 80 g/cm.

19. The absorbent article of claim 17, wherein said additional layer comprises a

microporous film.

20. The absorbent article of claim 6, wherein said composite sheet exhibits a
hydrohead of at least 120 cm, a dynamic fluid transmission of less than about 0.65
g/m? when subjected to an impact energy of about 2400 joules/m? and a moisture
vapor transmission rate, according to the dessicant method, of at least 3200 g/m?/24
hr.

21. The absorbent article of claim 20, wherein said moisture vapor permeable film of
said composite sheet has an average thickness of less than 15 microns, and the
basis weight of said fibrous substrate is between about of 13.5 and about 40 g/m?.
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22. The absorbent article of claim 21, wherein said moisture vapor permeable film of
said composite sheet has an average thickness of less than 10 microns and a
dynamic fluid transmission of less than about 0.5 g/m? when subjected to an impact
energy of about 2400 joules/m?, and a moisture vapor transmission rate, according
to the dessicant method, of at least 3800 g/m? /24 hr.



