
;e3e==pxt6T>W   FIELD The present invention relates to breathable web m
cloth-like in texture, and which are cost-effective to product BREATHABLE
WEB MATERIALS HAVING CLOTH-LIKE TEXTURE 5 10 is 20 25 30 PCTIUS97/23459 2 ~
MAY 2002 s which are soft, BACKGROUND Absorbent articles such as sanitary
napkins, antiliners, disposable diapers, incontinent briefs, and bandages
are designed to absorb and retain liquid and other discharges from the
human body and to prevent body and clothing soiling. Web materials provided
in the form of sheets or films have previously been used in such absorbent
articles. For a ample, web materials such as plastic films which exhibit an
"elastic-like" behavior in the direction of applied elongation without the
use of added traditional lastic and which also exhibit a soft, cloth-like
texture have been used. See U. . Pat. No. 5,650,214 issued to Anderson et
al. on July 22, 1997 and incorporat d herein by reference in its entirety.
In addition to elastic-like behavior and soft, clot -like texture, another
important and desirable feature for web materials useful i absorbent
articles is good breathability. "Breathability" as used herein refers to
moisture vapor transmission rate) i.e., the ability of the article to allow
water vapor to escape from inside the article to outside the article in the
presence of a gradient of relative humidity. Good breathability is
important for wearer comfort and skin health, and a Pack of breathability
typically results in a hot stuffy, skin-unfriendly product for the wearer.
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Conventional films used in absorbent articles have typically been rendered
breathable by a process known as hot teetering, in which formed film
material that has an inclusion of a solid ingredient such as calcium
carbonate is drawn at a temperature higher than ambient, thereby causing
microporous holes to form in the film. However, hot teetering tends to be
an expensive process and generally is performed as a separate process apart
from the processing of the absorbent article as a whole; on-line hot
teetering would be low, inefficient and commercially unattractive. In
addition) as the breathability f a hot teetered film increases, the
likelihood of liquid leakage through such a film also typically increases.
This occurs when the microporous holes that re formed in the film are made
too large to prevent the passage of liquid. Based on the foregoing, there
is a need for a web material, particularly a plastic film, that is provided
with enhanced breathability whit being cost-effective to produce. None of
the existing art provides all of the advantages and benefits of the present
invention. SUMMARY The present invention is directed to a soft web material
comprising: a plurality of first regions and a plurality of second regions
bring comprised of the same material composition, the first regions
surrounding the second regions and the second regions comprising a
plurality of raised rib-lik elements) the web material having been
mechanically modified to exhibit a M R of at least about 100 g/m2124 hrs
and a MWTR of not greater than about 100 /hr. 



These and other features, aspects and advantages of the invention will
become evident to those skilled in the art from a reading of the present
disclosure. , BRIEF: DESCRIPTION OF THE DRAWINIG While the specification
concludes with claims particular distinctly claiming the present invention,
it is believed that 1 will be better understood from the following
description of preferred embodiments taken in conjunction with the
accompanying drawings, in which like reference numerals identify like
elements and wherein: Fig. 1 is a simplified plan view illustration of a
prior art sanitary napkin wiyh portions cut-away to more clearly show the
construction of the sanitary napkin BRIEF DESCRIPTION OF THE DRAWINGS While
the specification concludes with claims particularly pointing out and
distinctly claiming the present invention,it is believed that the present
invention will be better understood from the following description of
preferred embodiments taken in conjunction with the accompanying
drawings,in which like reference Fig.1 is a simplified plan view
illustration of a prior sanitary napkin with portions cut0away to more
clearly show the construction of the sanitary napkin;   2 'f~~ 2002 WO
99/32698 PCT/US97/23459 3 Fig. 2 is a simplified plan view illustration of
a prior art disposable diaper with portions cut-away to more clearly show
the construction of the disposable diaper; Fig. 3 is a plan view
illustration of a preferred embodiment of a polymeric s web material of the
present invention; Fig. 4 is an exemplary graph of the resistive force
versus percent elongation behavior of a web material of the present
invention, such as shown in Fig. 3, and a base web material, i.e., which
does not include first and second regions, of similar material composition;
~o Fig. 5 is a plan view illustration of a polymeric web material of Fig. 3
in a tensioned condition corresponding to stage I on the force-elongation
curve depicted in Fig. 4; Fig. 6 is an exemplary graph of the elastic
hysteresis behavior of the web material of the present invention which is
graphically represented by curve 720 in is Fig. 4 when the web material is
subjected to a hysteresis test at 60% elongation; and Fig. 7 is a
simplified perspective view of a preferred apparatus used to form web
materials of the present invention with a portion f the apparatus being
tilted to expose the teeth. 20 ' DETAILED DESCRIPTION As used herein) the
term "absorbent article" refers to devices which absorb and contain body
exudates, and, more specifically) refers to devices which are placed
against or in proximity to the body of the wearer to absorb and 2s contain
the various exudates discharged from the body. The term "absorbent article"
is intended to include diapers, catamenial pa s, sanitary napkins,
pantiliners) incontinent briefs) bandages, and the tike. The term
"disposable" is used herein to describe absorbent articles which are not
intended to be laundered or otherwise restored or reused as an absorbers
article (i.e., they are so intended to be discarded after a single use,
and, preferably) to be recycled, composted or otherwise disposed of in an
environmentally compatible manner). Because of their single use nature, low
cost materiaIs and methods of construction are highly desirable in
disposable absorbent a isles. Fig. 1 is a plan view of a prior art sanitary
napkin 2 with portions of the 3s structure being cut-away to more clearly
show the construction of the sanitary   2 4 M AY 2002 WO 99/32698
PCT/US97/23459 4 s ~o 15 20 25 



30 35 napkin 20 and with the portion of the sanitary napkin 20 v~l,hich
faces away fromthe wearer, i.e., the outer surface, oriented towards the
vie~nrer. As used herein,the term "sanitary napkin" refers to an absorbent
article whih is worn by femalesadjacent to the pudendal region, generally
external to therogenital region, andwhich is intended to absorb and contain
menstrual fluffs and other vaginaldischarges from the wearer's body (e.g.,
blood, menses, anurine). As shown inFig. 1, the sanitary napkin 20
comprises a liquid pervioustopsheet 24, a liquidimpervious backsheet 26
joined with the topsheet 24, andn absorbent core 28positioned between the
topsheet 24 and the backsheet 26.While the topsheet) backsheet, and
absorbent coreay be assembled ina variety of well known configurations
(including so called "ube" products or sideflap products), preferred
sanitary napkin configurations areescribed generally inU.S. Pat. No.
4,950,264, issued to Osborn on Aug. 21,1990; U.S. Pat. No.4,425,130, issued
to DesMarais on Jan. 10) 1984; U.S.Pat. No. 4,321,924,issued to Ahr on Mar.
30, 1982; and U.S. Pat. No. 4,58,876, issued to VanTilburg on May 20, 1986.
Each of these patents are hereincorporated hereinby reference.Fig. 2 is a
plan view of a prior art disposable diaper0 in its uncontractedstate (i.e.,
with elastic induced contraction pulled out excpt in the side panelwherein
the elastic is left in its relaxed condition) with poions of the
structurebeing cut-away to more clearly show the construction of ta diaper
30 and withthe portion of the diaper 30 which faces away from theBarer,
i.e., the outersurface, oriented towards the viewer. As used herein, the
trm "diaper" refers toan absorbent article generally wom by infants and
incontnent persons that iswom about the lower torso of the wearer. As shown
inig. 2, the diaper 30comprises a liquid pervious topsheet 34, a liquid
impervioubacksheet 36 joinedwith the topsheet 34) an absorbent core 38
positioned beeen the topsheet 34and the backsheet 36, elasticized side
panels 40, elasticed leg cuffs 42, anelastic waist feature 44) and a
fastening system generallyultiply designated as46.  While the diaper 30 may
be assembled in a v configurations) preferred diaper configurations are
descri Pat. No. 3,860,003, issued to Kenneth B. Buell on Jan. 14, No.
5,151,092 issued to Kenneth B. Buell et ai. on Sept. 29, patents are hereby
incorporated herein by reference. riety of well known ed generally in U.S.
1975; and U.S. Pat. 1992. Each of these   W O 99I32698 2 ~ M AY 2002
PCTIUS97/23459 5 s ~o 15 20 25 30 35 While the present invention will be
described in the context of providing a cloth-like, breathable "web
material" which is particularly well suited for use as a backsheet, a
topsheet and/or an absorbent core or portion thereof on a disposable
absorbent article such as a disposable diaper, sanitary napkin, or bandage
the present invention is in no way limited to suc application. It may be
employed in nearly any application where a relatively I w cost breathable
web material is desired, e.g., durable articles of apparel, such as
exercise clothing, disposable articles of apparel, elastic bandages,
upholstery or wrapping material used to cover complex shaped articles, etc.
As used herein the term "web material" refers to a sheet-like material,
e.g., a topsheet, backsheet, or absorbent core on a disposable absorbent
article, a composite or ! urinate of two or more sheet-like materials and
the like. The present invention may be practiced to great advantage in many
situations where it is desirable to produce a cloth-like soft, breathable
web material. The detailed description f a preferred structure and its use
as a backsheet on a sanitary napkin or a disposable diaper will allow one
skilled in the art to readily adapt the present invention to other
applications. Referring now to Fig. 3, there is shown a preferred
embodiment of a polymeric web material 52 of the present invention. a web
material 52 is shown in Fig. 3 in its substantially untensioned condition.
The web material 52 is particularly well suited for use as a backsheet on
an absorbent article, such as the sanitary napkin 20 in Fig. 1 or the
disposable diaper 30 in Fig. 2. The web material 52 has two centerlines, a
longitudinal centerline, which is also referred to hereinafter as an axis,
line, or direction "L" and a transverse or lateral centerline, which is
also referred to hereinafter as an axis, line, or direction 'T'. The
transverse centerline 'T' is generally perpendicular to the longitudinal
centerline ". Web material 52 includes a "strainable network" of distinct
regions.As used herein, the term "strainable network" refers to an
interconnected and interrelated group of regions which are able to be
eatended to some useful degree in a predetermined direction providing the
web material with an elastic- like behavior in response to an applied and
subsequently released elongation The strainable network includes a
plurality of first regions 60 and a plurality second regions 66. Web
material 52 also includes transitional regions 65 which are located at the
interface between the first regions 60 and the second regions 66. The
transitional regions 65 will exhibit complex combination of the behavior f
distinct regions. As n interconnected and to some useful I with an elastic
released elongation. 60 and a plurality of nal regions 65 which ~ the
second regions ations of the behavior   5 ~o 15 20 25 



30 35 2 ~~ M AY 2002WO 99I32698PCTNS97/234596of both the first region and
the second region. It is rcognized that everyembodiment of the present
invention will have transitional regions) however, thepresent invention is
largely defined by the behavior ofthe web material indistinctive regions
(e.g., first regions 60 and second regio s66). Therefore, theensuing
description of the present invention will be conceed with the behaviorof
the web material in the first regions 60 and the second rgions 66 only
since itis not significantly dependent upon the complex behaviorf the web
material inthe transitional regions 65.Web material 52 has a first surface,
(facing the vieer in Fig. 3), and anopposing second surface (not shown). In
the preferredmbodiment shown inFig. 3, the strainable network includes a
plurality of first regons 60 and a pluralityof second regions 66. A portion
of the first regions 60, indiated generally as 61,are substantially linear
and extend in a first direction. Theemaining first regions60) indicated
generally as 62, are substantially linear anextend in a seconddirection
which is substantially perpendicular to the firstirection. While it
ispreferred that the first direction be perpendicular to the scond
direction, otherangular relationships between the first direction and the
seand direction may besuitable so long as the first regions 61 and 62
intersect onanother. Preferably,the angles between the first and second
directions ranges fom about 45 degreesto about 135 degrees, with 90 degrees
being theost preferred. Theintersection of the first regions 61 and 62
forms a bndary) indicated byphantom line 63 in Fig. 3, which completely
surrounds the scond regions 66.Preferably) the width 68 of the first
regions 60 is froabout 0.01 inches toabout 0.5 inches) and more preferably
from about 0.03nches to about 0.25inches. However, other width dimensions
for the first regios 60 may be suitable.Because the first regions 61 and 62
are perpendicular to onanother and equallyspaced apart, the second regions
have a square shape. Hwever, other shapesfor the second region 66 are
suitable and may be achied by changing thespacing between the first regions
and/or the alignment of ta first regions 61 and62 with raspct to one
another. The second regions 66 haa first axis 70 and asecond axis 71. The
first axis 70 is substantially parallel tthe longitudinal axisof the web
material 52, while the second axis 71 is substntially parallel to
thetransverse axis of the web material 52. The first region60 have an
elasticmodulus E1 and a cross-sectional area A1. The seconregions 66 have
anelastic modulus E2 and a cross-sectional area A2.   Z 4 MAY 1002 ' WO
99I32698 7 5 ~o l5 20 25 30 35 PCT/US97/23459 In the illustrated
embodiment, the web material2 has been "formed"such that the web material
52 exhibits a resistive forcelong an axis, which inthe case of the
illustrated embodiment is substantially prallel to the transverseaxis of
the web, when subjected to an applied axial elngation in a
directionsubstantially parallel to the transverse axis. As used heein, the
term "formed"refers to the creation of a desired structure or geometry aon
a web material thatwill substantially retain the desired structure or
geometryhen it is not subjectedto any externally applied elongations or
forces. A webaterial of the presentinvention is comprised of a plurality of
first regions ana plurality of secondregions, wherein the first regions are
visually distinct frothe second regions.As used herein) the term "visually
distinct" refers to featues of the web materialwhich are readily
discernible to the normal naked eye whn the web material orobjects
embodying the web material are subjected toormal use. As usedherein the
term "surface-pathlength" refers to a mesurement along thetopographic
surface of the region in question in a directin substantially parallelto an
axis. The method for determining the surface-pathlngth of the
respectiveregions can be found in the Test Methods section sforth in
subsequentportions of the present specification.IMethods for forming web
materials of the presentinvention include, butare not limited to embossing
by mating plates or rollsthermoforming, highpressure hydraulic forming) or
casting. While the entire poion of the web 52 hasbeen subjected to a
forming operation, the present ivention may also bepracticed by subjecting
to formation only a portion theref) e.g., a portion of adiaper backsheet,
as will be described in detail below.In the preferred embodiment shown in
Fig. 3 thfirst regions 60 aresubstantially planar. That is) the material
within therst regions 60 is insubstantially the same condition before and
after the foation step undergoneby web 52. The second regions 66 include a
plurality of rised rib-like elements74. The rib-like elements 74 may be
embossed, deboed or a combinationthereof. The rib-like elements 74 have a
first or m'or axis 76 which issubstantially parallel to the longitudinal
axis of the web 52nd a second or minoraxis 77 which is substantially
parallel to the transverse axisof the web 52.The rib-like elements 74 in
the second region 66ay be separated fromone another by unformed areas)
essentially unembossedr debossed, or simplyformed as spacing areas.
Preferably, the rib-like elemeis 74 are adjacent to    2 4 MAY 2002 WO
99l32698 8 PCT/US97123459 one another and are separated by an unformed area
of less than 0.10 inches as measured perpendicuiar to the major axis 76 of
the rib-like elements 74, and 5 to 15 20 25 30 35 more preferably, the
rib-like elements 74 are contiguouhaving no unformedareas between them.The
first regions 60 and the second regions 66 ach have a
"projectedpathlength". As used herein the term "projected pathlengh" refers
to the lengthof a shadow of a region that would be thrown by parall Ilight.
The projectedpathlength of the first region 60 and the projected pat length
of the secondregion 66 are equal to one another.The first region 60 has a
surface-pathlength, L1, ess than the surface-pathlength, L2) of the second
region 66 as measured toporaphically in a paralleldirection while the web
is in an untensioned condition. Peferably, the surface-pathlength of the
second region 66 is at least about 15%reater than that of thefirst region
60, more preferably at least about 30% greatr than that of the firstregion,
and most preferably at least about 70% greaterthan that of the firstregion.
In general, the greater the surface-pathlength ofa second region,
thegreater will be the elongation of the web before encountersg the force
wall.The breathability of the web materials 52 of thpresent invention
iscreated via a different mechanism than that usedor the
conventionalmicroporous films. Instead of a hot tentering process, a
mchanical modificationof the film or of the film/nonwoven composite, i.e.,
an on-ine activation processwhich textures the film to create
breathability, is perfoed. Although certainpreviously described web
materials (e.g., as described iAnderson et al. U.S.patent 5,650,214) can
provide good elastic behavior andft cloth-like feel, theymay not be able to
provide a desired level of breathabilty without leakage orgood cost
effectiveness. In addition) the off line hot toBring process that isused to
create the breathability of such web materials itypically slower andmore
expensive that of the process of the present inventio.The process of the
present invention provides the beathability of the webmaterial because the
mean vapor transmission rate (MVT) of the web materialis increased without
a corresponding increase in its men water transmissionrate (MWTR), as
explained in more detail below. Inceased precision anduniformity in the
creation of the microporous holes is alsochieved, because theengagment and
thus the rupturing of the web occurs onlocalized level ratherthan in
relation to the entire width of the film. Finally) iproved manufacturing 



2 4 M AY 2002 WO 99/32698 9 s ~o is 20 2s 30 3s PCT/1JS97/23459 cost
effectiveness is attained since the process of the pr sent invention can be
performed on-line at high line speed. Mean vapor transmission rate ("MVTR")
is a characteristic measure of breathability and "microclimate" of a web
material. MVTR refers to the moisture vapor transfer rate from one side of
the web material to the other side of the web material per area unit (e.g.,
per square meter) and per ti a unit (e.g., per one day). High MVTR is
desirable for good skincare because the air can be well ventilated from one
side of the web material to the other, a g.) between the inside and the
outside of a diaper or sanitary napkin. However, i the MVTR is too high)
the risk of odor, noticeable moisture leakage, or both is pr sent. The
method for generating the value of MVTR can be found in the Test Method
section set forth in a subsequent portion of this description. Mean water
transmission rate ("M1/UT'R") is another characteristic measure used in
describing the properties of a web material. M R refers to the water
transfer rate from one side of the web material to the other side of the
web material per time unit (e.g., per hour or per 24 hours). L w MWTR is
desirable for the prevention of leaks. The method for generating the value
of MWTR can be found in the Test Method section set forth in a subsuquent
portion of this description. 1 It is believed that a preferred upper limit
for M R that represents the level of urine leakage that is
consumer-acceptable is about 100g/hr. Conventional breathable web materials
have typically been rendered breathable by adding a specified amount of
calcium car ovate to a pofyolefin resin, extruding the mixture and then
casting the extruded mixture as a thin film. After casting, the film is
drawn at a temperature higher than ambient. This process is known as hot
tentering. During hot tentering, icroporous holes are created in the film
by the calcium carbonate particles. H waver) the control of the size of the
microporous holes formed in the film, an correspondingly the control of the
breathability of the film depends in large part upon the grade and purity
of calcium carbonate used as well as upon the control of the tentering
conditions. For example, larger calcium carbonate particle sizes will
create larger microporous holes) potentially leading to liquid leakage;
similarly, nonuniform particle sizes or high levels of contaminants may
create nonuniformly sized microporous holes, leading to less precision in
the microporous structure and less uniform breathability.   2 4 M AY 2002
WO 99/32698 PCT/US97/23459 ' 10 s io is 20 25 30 The size (i.e., width) of
the parent roll of film hat can be rendered breathable is also a process
limitation inherent in the con entional hot teetering process. Typically,
for a 1 meter wide parent roll, no more than a 1.8 meter width full
teetered execution can be made. This is due to the loss of control of the
teetering process for greater widths) since during tenterin only the free
ends of the web are held during the draw time. (For conventional blown or
cast films, widths of up to 3 meters may typically be processed.) However,
the process of the present invention is advantageous in that no 



limitation regarding the processable width of the parent roll is
inherent.In the process of the present invention, the mechanical
modification of the films occurs as a localized rupturing of the parent
film and is performed without the need for tension control of the parent
film as a whole. Thus, because there is no need to control tension, there
is no limit imposed upon the processable width of the film Thus,
manufacturing is made more efficient with the present invention Another
drawback associated with the conventional hot tentering process is slower
line speed. Hot teetering tends to be a somewhat expensive process and is
typically performed as a separate process from the overall processing of
the absorbent article. Therefore) to incorporate a hot toentering process
in,for example, absorbent article production would be commercially
unattractive since it would greatly slow the overall line operating speed.
In operating fines in which conventional hot tentered breathable films are
produced, about 370 feet per minute (ft/min) is the maximum speed at which
the  line may be run. As will be understood by those of skill in the art,it
is difficult to produce conventional films at higher line speeds,since
degradation of conventional materials generally increases as a function of
increased line speeds. Thus, as line speeds for production of hot tentered
microporous films increase, the potential for liquid (urine) leakage
substantially increases when such films are used as a barrier layer in
absorbent articles. The ratio MV/MW for a given material represents the
"trade-off" between breathability and leakage of that material. In other
word,as the value of this ratio decreases, for a given value of MVTR, the
amount of urine leakage increases, leading to a less desirable product from
the consumer standpoint.For conventional processes, it is believed that at
line speeds of greater than 370 ft/min, a decrease in MV/MW is observed,
with a marked decrease at speeds of However,the process of the present
invention is advantageous in that no limitation regarding the processable
width of the parent roll is inherent.In the  process of the present
invention,the mechanical modificationof the films occurs as a localized
rupturing of the parent film and is performed without the need for .tension
control of the parent film as a whole.Thus,because there is no need to
control tension,there is no limit imposed upon the processable width of the
film. Thus,manufacturing is made more efficient with the present invention
hot teetering process at expensive process overall processing of tering
process in, for ly unattractive since it i breathable films are m speed at
which the the art, it is difficult to ince degradation of m of increased
line red microporous films tiallv increases when ~e "trade-off between ~)
as the value of this ~unt of urine leakage ~umer standpoint. For s of
greater than 370 decrease at speeds of   5 to 15 20 25 30 35 2 4 M AY Z002
WO 99/32698 PCT/U597I23459 11 750 ft/min and faster. Thus, conventional
lines are typical y not run at speeds of greater than about 370 ftlmin.
With the process of the present invention, line s eeds of greater than
about 370 ft/min result in no substantial decrease in th value of the MVIMW
ratio. Thus, line speed can be increased without a red ction in the
consumer benefits of breathability with minimal liquid leakage, making the
present invention more cost effective than conventional process s. The web
materials of the present invention preferably have values of MV\ W greater
than about 0.016. The web materials of the present invention deliveimproved
skin healthwithout product leakage as compared to conventional wematerials.
As MVTRincreases, ventilation of the wearer's skin improves, andincidence
of redness,irritation, heat rash, and diaper rash decrease. IThe process of
the present invention is furtheradvantageous in that"zones" of varying
breathability may be created as desird. For example, in atypical disposable
diaper that has been fully loaded withtine, the area typicallylowest in
urine loading concentration is the back waist areof the diaper. In theback
waist area, a wearer has a high concentration of swet glands in a
relativelyflat surface area. Thus, in the back waist region, ahigh MVTR may
bedesirable, and a corresponding increase in MWTR maybe acceptable in
thisregion) while at the same time not compromising MWTR inthe crotch
region.Web material 52 exhibits a modified "Poisson latral contraction
effect"substantially less than that of an otherwise identical baseeb of
similar materialcomposition) i.e., a web having no first and second regPns.
The method fordetermining the Poisson lateral contraction effect of a
mterial can be found inthe Test Methods section set forth in subsequent
prtions of the presentspecification. Preferably, the Poisson lateral
contractioneffect of webs of thepresent invention is less than about 0.4
when the web is sbjected to about 20%elongation. Preferably) the webs
exhibit a Poisson lateralcontraction effect lessthan about 0.4 when the web
is subjected to about0, 50 or even 60%elongation. More preferably, the
Poisson lateral contracion effect is less thanabout 0.3 when the web is
subjected to 20, 40, 50 or0% elongation. ThePoisson lateral contraction
effect of webs of the present ivention is determinedby the amount of the
web material which is occupied bthe first and secondregions, respectively.
As the area of the web materialoccupied by the first    2 4 MAY 2002 WO
99I32698 12 5 ~o is 20 25 30 



35 region increases the Poisson lateral contraction e' Conversely, as the
area of the web material occupied increases the Poisson lateral contraction
effect decree percent area of the web material occupied by the first regi~
about 90%) and more preferably from about 5% to about 5~ Web materials of
the prior art which have at 1 elastomeric material will generally have a
large Poisson la~ i.e., they will "neck down" as they elongate in response
to PCT/US97/23459 a also increases. the second region s. Preferably, the is
from about 2% to %. ast one layer of an oral contraction effect, n applied
force. Web materials of the present invention can be designed to moderate
if not substantially eliminate the Poisson lateral contraction effe For web
material 52) the direction of applied axial a ongation, D) indicated by
arrows 80 in Fig. 3, is substantially perpendicular to the first axis 76 of
the riblike elements 74. This is due to the fact that the rib-like elements
74 are able to unbend or geometrically deform in a direction substantially
perpendicular to their first axis 76 to allow extension in web 52. In Fig.
4 there is shown an exemplary graph of a re istive force-elongation curve
720 of a web material generally similar to web mate ial 52 shown in Fig. 3
along with a curve 710 of a base web material of simi ar composition. The
method for generating resistive force-elongation curves ca be found in the
Test Methods section set forth in subsequent portions of the present
specification. Referring now to the force-elongation curve 720 of the fo ed
web of the present invention, there is an initial substantially linear,
lower fo ce versus elongation stage I designated 720a, a transition zone
designated 72 b which indicates the encounter of the force wall) and a
substantially linear sta a II designated 720c which displays substantially
higher force versus elongation ehavior. As seen in Fig. 4 the formed web
exhibits different longation behavior in the two stages when subjected to
an applied elongation in a direction parallel to the transverse axis of the
web. The resistive force exerted by the formed web to the applied
elongation is significantly less in the stage I re ion (720a) versus the
stage II region (720c) of curve 720. Furthermore, the resi tive force
exerted by the formed web to the applied elongation as depicted in s age I
(720a) of curve 720 is significantly less than the resistive force exerted
by the base web as depicted in curve 710 within the limits of elongation of
st ge I. As the formed web is subjected to further applied elongation and
ente stage II (720c) the resistive force exerted by the formed web
increases and approaches the resistive   WO 99/32698 13 5 to IS 20 25 30 35
2 4 MAY 200Z PCT/US97/23459 force exerted by the base web. The resistive
force to the applied elongation for the stage I region (720a) of the formed
web is provide by the molecular-level and geometric deformation of the
first region of the formed web and the geometric deformation of the second
region of the forme web. This is in contrast to the resistive force to an
applied elongation that is pro ided by the base web, depicted in curve 710
of Fig. 4, which results from molec~lar-level deformation of the entire
web. Web materials of the present invention an be designed to yield
virtually any resistive force in stage I which is less tha that of the base
web material by adjusting the percentage of the web surfac which is
comprised of the first and second regions) respectively. The force
elongation behavior of stage I can be controlled by adjusting the width, cr
ss-sectional area, and spacing of the first region and the composition of
the bas web. Referring now to Fig. 5, as web 52 is subject d to an applied
axial elongation, D, indicated by arrows 80 in Fig. 5, the firs regions 60
having the shorter surface-pathlength, l_1, provide most of the initial
esistive force, P1, as a result of molecular-level deformation, to the
appl'ed elongation which corresponds to stage I. While in stage I, the
rib-like ele ents 74 in the second regions 66 are experiencing geometric
deformation, o unbending and offer minimal resistance to the applied
elongation. In addi ion, the shape of the second regions 66 changes as a
result of the move ent of the reticulated structure formed by the
intersecting first regions 61 and 2. Accordingly, as the web 52 is
subjected to the applied elongation, the fi st regions 61 and 62 experience
geometric deformation or bending, thereby ch nging the shape of the second
regions 66. The second regions are extend d or lengthened in a direction
parallel to the direction of applied elongation, an collapse or shrink in a
direction perpendicular to the direction of applied eiongati n. fn the
transition zone (720b) between stages I and II) the rib-like elements 74
are becoming aligned with, (i.e., coplanar with), the a plied elongation.
That is) the second region 66 is exhibiting a change from g ometric
deformation to molecular-level deformation. This is the onset of the for a
wall. In stage 11, the rib-like elements 7d in the second region 66 are
substa Tally aligned with, (i.e., coplanar with), the axis of applied
elongation (i.e. the sec rid region has reached its limit of geometric
deformation) and begin to resist further elongation via molecular-level
deformation. The second region 66 now contributes, as a result of
molecular-level deformation, a second resistive force P2, to further
applied   2 4 MAY 2002 WO 99I32698 14 5 



to 15 PCT/US97/23459 ' elongation In stage II, the first regions 61 and 62
have al~o reached their limit of geometric deformation and resist further
elongation maEnly via molecular-level deformation. The resistive forces to
elongation depicted in stage II by both the molecular-level deformation of
the first regions 60 a d the molecular-level deformation of the second
regions 66 provide a total resi tive force, PT, which is greater than the
resistive force depicted in stage I wh ch is provided by the
molecular-level and geometric deformation of the firs regions 60 and the
geometric deformation of the second regions 66. Accor ingly) the slope of
the force-elongation curve in stage II is significantly greater than the
slope of the force-elongation curve in stage 1. The resistive force P1 is
substantially greater tha the resistive force P2 when (L1 + D) is less than
L2. When (L1 + D) is less than L2 the first region provides the initial
resistive force P1, generally satisfying tl~e equation: P1=(A1xE1xD,~ L1
When (L1 + D) is greater than L2 the first and combined total resistive
force PT to the applied 2o satisfying the equation: PT=fA1 xE1 xDl +
fA2xE2x[L1 +D-L2]) L1 L2 25 30 35 The maximum elongation occurring while in
stage "available stretch" of the formed web material. The avails to the
distance over which the second region experiences The available stretch can
be effectively determined by i elongation curve 720 as shown in Fig. 4. The
approximate an inflection in the transition zone between stage 1 and
elongation point of "available stretch". The range of av varied from about
10% to 100% or more; this range of ei~ to be of interest in disposable
absorbent articles) and can the extent to which the surface-pathlength L2
in the secc surface-pathlength L1 in the first region and the compo;
regions provide a rion, D, generally I is referred to as the le stretch
corresponds geometric deformation. spection of the forcepoint at which
there is >tage II is the percent ailable stretch can be ~ngation is often
found ie largely controlled by ~d region exceeds the ,ition of the base
film.   WO 99I32698 Z 4 MAY 2002 PCT/US97/23459 15 s to 15 20 25 30 The
term available stretch is not intended to imply a limit t the elongation
which the web of the present invention may be subjected to as there are
applications where elongation beyond the available stretch is desirable.
The curves 730 and 735 in Fig. 6 show an exam fary elastic hysteresis
behavior exhibited by a web material of the present i vention. Curve 730
represents the response to an applied and released elo gation during the
first cycle and curve 735 represent the response to an pplied and released
elongation during the second cycle. The force relaxatio during the first
cycle 731 and the percent set or deformation 732 are depicte in Fig. 6.
Note that significant recoverable elongation, or useful elasticity, is
exhibited at relatively low forces over multiple cycles, i.e., the web
material c n easily expand and contract to a considerable degree. The
method for enerating the elastic hysteresis behavior can be found in the
Test Metho section set forth in subsequent portion of the present
specification. When the web material is subjected to an applie elongation,
the web material exhibits an elastic-like behavior as it extends in t a
direction of applied elongation and returns to its substantially
untensioned con ition once the applied elongation is removed, unless the
web material is extend d beyond the point of yielding. The web material is
able to undergo multi le cycles of applied elongation without losing its
ability to substantially recover. Accordingly, the web is able to return to
its substantially untensioned condi ion once the applied elongation is
removed. While the web material may be easily and revel direction of
applied axial elongation) in a direction substai the first axis 76 of the
rib-like elements 74, the web m< extended in a direction substantially
parallel to the first elements 74. The formation of the rib-like elements
allow to geometrically deform in a direction substantially perpe major axis
78 of the rib-like elements, while requiring s level deformation to extend
in a direction substantially pal the rib-like elements. The amount of
applied force required to extend upon the composition and cross-sectional
area of the web and spacing of the first regions, with narrower and me 



ably extended in the Tally perpendicular to arial is not as easily xis 76
of the rib-like the rib-like elements dicular to the first or ~stantially
molecularIlel to the first axis of web is dependent iterial and the width
widely spaced first   2 4 M AY 2002 WO 99/32698 PCT/US97/23459 16 5 to 15
20 25 30 35 regions requiring lower applied extensional forces tachieve the
desiredelongation for a given composition and cross-sectional ara.The depth
and frequency of nb-like elements canIso be varied to controlthe available
stretch of a web of the present invention.he available stretch isincreased
if for a given frequency of rib-like elements, he height or degree
offormation imparted on the rib-like elements is increased. ~Similarly, the
availablestretch is increased if for a given height or degree of foration,
the frequency ofthe rib-like elements is increased.There are several
functional properties that can bcontrolled through theapplication of the
present invention. The functional proerties are the resistiveforce exerted
by the web material against an applied elonation and the availablestretch
of the web material before a force wall is encontered. The resistiveforce
that is exerted by the web material against anpplied elongation is
afunction of the material (e.g., composition, molecular stucture and
orientation,etc.) and cross-sectional area and the percent of the prjected
surface area ofthe web material that is occupied by the first region.
Theigher the percent areacoverage of the web material by the first region)
the highethe resistive force thatthe web will exert against an applied
elongation for a givn material compositionand cross-sectional area. The
percent coverage of theeb material by the firstregion is determined in part
if not wholly by the widths ofhe first regions and thespacing befinreen
adjacent first regions.The available stretch of the vVeb material is
detefined by the surface-pathlength of the second region. The
surface-pathlengthof the second region isdetermined at least in part by the
rib-like element spacing, rib-like elementfrequency and depth of formation
of the rib-like eliements as measuredperpendicular to the plane of the web
material. 1n gneral, the greater thesurface-pathlength of the second region
the greater thevailable stretch of theweb material.in addition to the
aforementioned elastic-like proerties) a plastic film ofthe present
invention is also characterized as being soft)loth-like in texture
andappearance) and quiet. The soft) cloth-like, quiet, plasis film is also
a liquidbarrier making it especially useful as a backsheet ondisposable
absorbentarticle, such as a disposable diaper. In general, the softoth-like
texture createsa garment-like impression, which increases the aethetic
appeal of thedisposable article.    WO 99/32698 17 5 io is 20 2s 30 35
While an entire web material of the present inv stra:nable network of first
and second regions, the present practiced by providing only specific
portions of the web wii comprised of first and second regions. It will be
obvious 1 that all or a portion of a backsheet on a disposable absorb a
strainable networks) comprised of first and second regio While the web
material having a strainable ne Z 4 MAY 2002 PCT/US97/23459 :ntion may
include a invention may also be i a strainable network ~ one skilled in the
art 



nt article may include rk of the present invention has been described as a
backsheet or a ortion thereof on an absorbent article, in some embodiments
it may be nec ssary to provide the topsheet and the absorbent core with a
strainable network. Method of Making Referring now to Fig. 7, there is
shown a portion f a texturing unit 400 used to form the web 52 shown in
Fig. 3. The textu ing unit 400 includes intermeshing rolls 401, 402. The
rolls 401, 402 include a lurality of intermeshing teeth 403, 404)
respectively. The rolls 401, 402 are b ought together under pressure to
form the web of the present invention. Roll 402 includes toothed regions
407 and groove regions 408. Within toothed regions 407 of roll 402 there
are a plurality of teeth 404. Rotl 401 includes teeth 403 which mesh with
teeth 404 of roll 402. When a film is formed between rolls 401, 402 the
portions of the film which are positioned within grooved regions 408 of
roll 402 and teeth 403 on roll 401 remain undeformed. These regions
correspond with the first regions 60 of w b 52 shown in Fig. 3. The
portions of the film positioned between toothed re ions 407 of roll 402,
(which comprise teeth 404), and teeth 403 of roll 401 re incrementally and
plastically formed creating rib-tike elements 74 in the sec nd regions 66
of web material 52. The method of formation can be accomplished s follows.
A roll of untextured material is placed on a web tension contro unwind
stand. It is directed to the texturing unit by a series of supportin
undriven idlers. The unwind unit will pay out material at sufficient
velocity t supply the texturing apparatus and maintain the preselected web
tension. The texturing unit comprises two intermeshing olls, a cross
hatched texturing roll and a ring roll. They are both driven to ha a a
matching surface speed at least 370 ft/min, in a direction that constitutes
n in-running nip. The texturing rolls may be provided in various
configuration. For example) pitch   s io is 20 25 30 2 ~ MAY 2002WO
99I32698PCT/US97/2345918(distance between teeth), engagement depth, channel
spcing) number of teeth,height of teeth, and areas of nonuniformity (for
examle, electropolishing toeliminate such areas) are parameters which may
be varie .After the material is textured, it is directed to a wetension
control rewindstand, again by a series of supporting undriven rollers. Ta
rewind unit will windthe material onto a roll at sufficient velocity to
consume ta material supplied bythe texturing unit and maintain the
preselected web tensio.The web tension is normally selected to corresponto
web strain of about0.75%. Tensions in the range of about 0.5% to abot 1.5%
are generallypreferred.If the axis of rotation of the rolls were placed
such adistance apart that thelines of circumference intersected at one
point, this woud be denoted as zeroengagement. If the two axes were moved
closer togethr, the distance movedwould be the new engagement.Web materials
of the present invention may be cmprised of polyolefinssuch as
polyethylenes, including linear low density polythyiene (LLDPE), lowdensity
polyethylene (LDPE), ultra low density polyetylene (ULDPE), highdensity
polyethylene (HDPE), or polypropylene and blnds thereof with theabove and
other materials, for example calcium carbonat, silica, or zeolite) in
avariety of particle sizes. Examples of other suitable polmeric materials
whichmay also be used include, but are not limited to, polester,
polyurethanes)compostable or biodegradable polymers) heat shrink plymers,
thermoplasticelastomers, metallocene catalyst-based polymers (e.g.,NSITE,
available fromDow Chemical Company and Exxact, available from Eon)) and
breathablepolymers. The web material may also be compriseof synthetic
woven,synthetic knit, nonwoven) apertured film, macrscopically
expandedthree-dimensional formed film, absorbent or fibrous absrbent
material, foam)filled composition, a material of temporary wet strengt, or
laminates andlorcombinations thereof. The nonwovens may be made byut not
limited to any ofthe following methods: spunlace) spunbond, meltblon,
carded and/or air-through or calendar bonded. While the present invention
has been describe material from a single layer of base film) the present
inv~ equally well with other materials. While the fluid im 3s exhibiting an
elastic-like behavior in the direction of apl as providing a web ion may be
practiced vious polymeric film d elongation may be   2 4 MAY 2002 WO
99I32698 19 s to is 20 25 30 35 suitable for use a backsheet on a
disposable diaper or web material would not function well as a topsheet or
Examples of other base materials from which the web o can be made and will
function effectively as a fluid pe absorbent article include
two-dimensional apertured film expanded, three-dimensional, apertured
formed fil macroscopically expanded, three-dimensional, apertur described
in U.S. Pat. No. 3,929,135) issued to Thomp 1975; U.S. Pat. No. 4,324,246
issued to Mullane, et al. c Pat. No. 4,342,314 issued to Radel, et al. on
August ', 4,463,045 issued to Ahr, et al. on July 31, 1984; and U issued to
Baird on April 9, 1991. Each of these patents 



PCT/US97123459 unitary napkin, such a an absorbent article. the present
invention vious topsheet on an and macroscopically ns. Examples of ~d
formed films are ion on December 30, n April 13, 1982; U.S. 1982; U.S. Pat.
No. S. Pat. No. 5,006,394 re incorporated herein by reference. Web
materials of the present invention may inc ude laminates of the above
mentioned materials. Laminates may be combin d by any number of bonding
methods known to those skilled in the art. S ch bonding methods include but
are not limited to thermal bonding, adhesive b nding (using any of a number
of adhesives including but not limited to spra adhesives, hot melt
adhesives, latex based adhesives and the like), sonic onding and extrusion
laminating whereby a polymeric film is cast directly onto substrate, and
while still in a partially molten state, bonds to one side of the
substrate) or by depositing meltblown fibers nonwoven directly onto a subs
rate. Test Methods MVTR I The MVTR is measured by the method set forth be
ow. A known amount of calcium chloride (CaCl2) is put into a flanged cup. A
s mple is placed on the top of the cup and held securely by a retaining
ring and ga ket. The assembly is then weighed and recorded as the initial
weight. The a sembly is placed in a constant temperature (40C) and humidity
(75% relative h midity) chamber for 5 hours. The assembly is then removed
from the ch tuber an allowed to equilibrate for at least 30 minutes at the
temperature o the room where the balance is located. The assembly is then
weighed and recorded as the final weight. The MVTR is calculated and
expressed in glm~/24 hr. using the following formula:   2 4 M AY 2002 WO
99I32698 20 MVTR = PCTlU597/23459 Area of sample in meters x 5.0 (time m
chambe s The web materials of the present invention prefers least about 100
grams/m2/24 hrs.) with at least about being more preferable for diapers.
Preferably, the MVTF with no leaks. MWTR MWTR may be measured by the
following metho the maximum amount of water transported through micrc
material, for example the backsheet of a disposable diap the diaper to be
tested is recorded. A cradle-type b depending on the size of the diaper to
be tested is cove the diaper. A basin of dimensions 400 mm x 500 mm is 1
and the cradle with the diaper is placed in the basin. A 5 on the diaper.
The height of the water level in the b~ 13mm (0.5 in.). After 20 minutes,
the diaper is weighe calculated and expressed in grams of water/hr. using
the ly have an MVTR of at 500 gramslmz/24 hrs. is as high as possible ~o is
20 MWTR = (Wet weight - dry weight) x 3.0 designed to quantify poles in a
sample web r. The initial weight of at having dimensions sd by the core
area of led with colored water, pound weight is placed >in should not
exceed again. The MWTR is ~Ilowin4 formula: For disposable article
incorporating the web m terials of the present invention, preferably the
MWTR for a single article is no tester than about 100 grams/hr; or
expressed for a sample size of 10 articles, n greater than about 50 2s
glhr) Surface-Pathlength Pathlength measurements of formed material
determined by selecting and preparing representative s~ region and
analyzing these samples by means of micrc 3o methods. Samples are to be
selected so as to be represer surface geometry. Generally, the transition
regions shouU would normally contain features of both the first and sample
to be measured is cut and separated from the i 3s "measured edge" is to be
cut parallel to a specified regions are to be ~ples of each distinct image
analysis 



tative of each region's be avoided since they second regions. The sgion of
interest. The Kis of elongation. An   WO 99I32698 2 4 M AY 2002
PCT/US97/23459 21 unstrained sample length of one-half inch is to be "gaug
marked" perpendicular to the "measured edge": while attached to the web
mate ial, and then accurately cut and removed from the web material.
Measurement samples are then mounted ont the long-edge of a s microscopic
glass slide. The "measured edge" is to extend slightly (approximately 1 mm)
outward from the slide edge. A thin layer of pressuresensitive adhesive is
applied to the glass face-edge to pr vide a suitable sample support means.
For highly formed sample regions it has een found desirable to to 15 20 25
30 gently extend the sample in its axial direction (without im osing
significant force) simultaneous to facilitate contact and attachment of the
s mpie to the slide-edge. This allows improved edge identification during
imag analysis and avoids possible "crumpled" edge portions that require
additional i terpretation analysis. Images of each sample are to be
obtained as " easured edge" views taken with the support slide "edge on"
using suitable icroscopic measuring means of sufficient quality and
magnification. Data is obtained using the following equipment; Keyence
VH-6100 (20x Lens) vide unit, with video-image prints made with a Sony
Video printer Mavigraph unit. V deo prints were imagescanned with a Hewlett
Packard ScanJet IIP scanner. I age analysis was on a Macintosh IICi
computer utilizing the software NIH MAC I age version 1.45. Using this
equipment, a calibration image initiall taken of a grid scale length of
.500" with .005" increment-marks to be used f r calibration setting of the
computer image analysis program. All samples to a measured are then
video-imaged and video-image printed. Next) all video-pr nts are
image-scanned at 100 dpi (256-level gray scale) into a suitable Mac im
ge-file format. Finally, each image-file (including calibration file) is
analyzed ut lizing Mac Image 1.45 computer program. Afl samples are
measured with free and line-measurement tool selected. Samples are measured
on both side-edg s and the lengths are recorded. Simple film-like (thin &
constant thickness) sa pies require only one side-edge to be measured.
Laminate and thick foam sa pies are measured on both side-edges. Length
measurement tracings are to ~~ a made along the full gauge length of a cut
sample. in cases of highly defo ed samples, multiple (partially
overlapping) images may be required to cover th entire cut sample. in these
cases) select characteristic features common to b th overlapping-images and
utilize as "markers" to permit image length readings t adjoin but not
overlap.   WO 99/32698 2 ~+ MAY 2002 PCT/LIS97/23459 22 5 ~o ~s 20 25 30 35
The final determination of surface-pathlength for ach region is obtained by
averaging the lengths of five (5) separate 1I2" gauge- amples of each
region. Each gauge-sample "surface-pathlength" is to be the av rage of both
side-edge surface-pathfengths. Poisson's Lateral Contraction Effect ' The
Poisson's lateral contraction effect is measur d on an Instron Model 1122,
as available from Instron Corporation of Canton, assachusetts) which is
interfaced to a Gateway 2000 486I33Hz computer availa le from Gateway 2000
of N. Sioux City) South Dakota, using Test Worksko so are which is
available from Sintech, Inc, of Research Triangle Park, North arolina. All
essential parameters needed for testing are input in the TestWor s960
software for each test. Data collection is accomplished through a combin
tion of manual sample width measurements, and elongation measurements mad
within TestWorks96o. 



The samples used for this test are 1" wide x 4" 1o g with the long axis of
the sample cut parallel to the direction of the first regio of the sample.
The sample should be cut with a sharp knife or suitably sharp utting device
designed to cut a precise 1" wide sample. It is important that a "
epresentative sample" should be cut so that an area representative of the
s~mmetry of the overall pattern of the deformed region is represented.
There will be cases (due to variations in either the size of the deformed
portion or th relative geometries of regions 1 and 2) in which it will be
necessary to cut ither larger or smaller samples than is suggested herein.
In this case, it is very i portant to note (along with any data reported)
the size of the sample, which area of the deformed region it was taken from
and preferably include a schematic of he representative area used for the
sample. In general, an "aspect ratio" of (2:1 ) or the actual extended
tensile portion (11:w1 ) is to be maintained if possible. Five samples are
tested. The grips of the Instron consist of air actuat d grips designed to
concentrate the entire gripping force along a single lin perpendicular to
the direction of testing elongation having one flat surface and an opposing
face from which protnrdes a half round. No slippage should be ermitted
between the sample and the grips. The distance between the lines f gripping
force should be 2" as measured by a steel rule held beside the grips This
distance will be referred to from here on as the "gauge length". The sample
is mounted in the grips with its long a is perpendicular to the direction
of applied elongation. An area representative of the overall pattern   WO
99/32698 23 5 to geometry should be symmetrically centered between the
speed is set to 10 inlmin. The crosshead moves i (measurements are made at
both 20 and 60% elongati sample at its narrowest point (w2) is measured to
the nea rule. The elongation in the direction of applied extens nearest
0.02" on the TestWorks software. The Poisso Effect (PLCE) is calculated
using the following formula: PLCE = w2 - w1 w1 12-11 2 4 M AY 2002
PCT/US97/23459 grips. The crosshead the specified strain m). The width of
the ~est 0.02" using a steel on is recorded to the i's Lateral Contraction
I 1 15 20 25 30 35 where w2 = The width of the sample under an ~pplied
longitudinal elongation; w1 = The original width of the sample; 12 = The
length of the sample under an pplied longitudinal elongation; and l1 = The
original length of the sample (gauge length); Measurements are made at both
20 and 60% elongation using five different samples for each given
elongation. The PL E at a given percent elongation is the average of five
measurements. Hyrsteresis Test The hysteresis test is used for measuring
the p ~rcent set and percent force relaxation of a material. The tests are
performe on an Instron Model 1122) available from Instron Corporation of
Canton) Mas . which is interfaced to a Gateway 2000 486I33Hz computer
available from Gat way 2000 of N. Sioux City) South Dakota 57049) using
TestWorks96 software hich is available from Sintech) Ine. of Research
Triangle Park, North Carolina 27709. All essential parameters needed for
testing are input in the TestWo s960 software for each test (i.e. Crosshead
Speed, Maximum percent elongation oint and Hold Times). Also, all data
collection) data analysis and graphin are done using the TestWorks9bo
software. The samples used for this test are 1" wide x 4" Ion with the long
axis of the sample cut parallel to the direction of maximum exte, sibility
of the sample.   2 4 M AY 2002 WO 99/32698 



PCT/US97/23459 24 s ~o ~s 20 25 30 35 The sample should be cut with a sharp
exacto knife r some suitably sharp cutting device design to cut a precise
1" wide sample. (If there is more than one direction of elongation of the
material, samples shou d be taken parallel to representative directions of
elongation). The sample s ould be cut so that an area representative of the
symmetry of the overall pattern of the deformed region is represented.
There will be cases (due to variations i either the size of the deformed
portion or the relative geometries of the first nd second regions) in which
it will be necessary to cut either larger or s alter samples than is
suggested herein. In this case, it is very important to n a (along with any
data reported) the size of the sample, which area of the defor ed region it
was taken from and preferably include a schematic of the represen ative
area used for the sample. Three separate tests at 20, 60 and 100% strain
are typically measured for each material. Three samples of a given material
are tested at each percent elongation. The grips of the Instron consist of
air actua d grips designed to concentrate the entire gripping force along a
single tin perpendicular to the direction of testing stress having one flat
surface and n opposing face from which protrudes a half round to minimize
slippage of the sample. The distance between the lines of gripping force
should be 2" as meas red by a steel rule held beside the grips. This
distance will be referred to from hereon as the "gauge length". The sample
is mounted in the grips with its Ion axis perpendicular to the direction of
applied percent elongation. The crossh ad speed is set to 10 inlmin. The
crosshead moves to the specified maximum ercent elongation and holds the
sample at this percent elongation for 30 se onds. After the thirty seconds
the crosshead returns to its original positio (0% elongation) and remains
in this position for 60 seconds. The crosshead t en returns to the same
maximum percent elongation as was used in the first cycle, holds for thirty
seconds and then again returns to zero. A graph of two cycles is generated.
The perc nt force relaxation is determined by the following calculation of
the force data fr m the first cycle: Force at Maximum % elongation (cycle 1
) The percent set is the percent elongation of the samp~ where the sample
starts to resist the elongation. The - Force after 30 sec. hold x 100 = %
Force Relaxation a of the second cycle average percent force   2 ~ M AY
2002 WO 99/3698 25 PCT/US97123459 relaxation and percent set for three
samples is reported for each maximum s ~o is 20 25 30 percent elongation
value tested. Tensile Test The tensile test is used for measuring force ve
sus percent elongation properties and percent available stretch of a
material. he tests are performed on an lnstron Model 1122, available from
Instron Corporation of Canton, Mass. which is interfaced to a Gateway 2000
486/33Hz c mputer available from Gateway 2000 of N. Sioux Gity, South
Dakota , usin TestWorks96o software which is available from Sintech, Inc.
of Research Triang a Park, North Carolina. All essential parameters needed
for testing are input in th TestWorks96o software for each test. Also) all
data collection, data analysis rid graphing are done using the TestWorksT""
software. The samples used for this test are 1" wide x 4" to g with the
long axis of the sample cut parallel to the direction of maximum ext
risibility of the sample. The sample should be cut with a sharp exacto
knife r some suitably sharp cutting device design to cut a precise 1" wide
sample. (I there is more than one direction of extensibility of the
material, samples shou d be taken parallel to representative direction of
elongation). The sample sh uld be cut so that an area representative of the
symmetry of the overall patter of the deformed region is represented. There
will be cases (due to variations In either the size of the deformed portion
or the relative geometries of regions 1 rid 2) in which it will be
necessary to cut either larger or smaller samples than i suggested herein.
In this case, it is very important to note (along with any d to reported)
the size of the sample, which area of the deformed region it was taken from
and preferably include a schematic of the representative area used ~or the
sample. Three samples of a given material are tested. The grips of the
Instron consist of air actua ed grips designed to concentrate the entire
gripping force along a single li a perpendicular to the direction of
testing stress having one flat surface and an opposing face from which
protrudes a half round to minimize slippage of th sample. The distance
between the lines of gripping force should be 2" as meas red by a steel
rule held beside the grips. This distance will be referred to fro hereon as
the "gauge length". The sample is mounted in the grips with its to g axis
perpendicular to the direction of applied percent elongation. The cross ead
speed is set to 10 



WO 99I32698 2 4 M AY 2002 PCT/US97/23459 26 5 to is in/min. The crosshead
elongates the sample until the ample breaks at which point the crosshead
stops and returns to its original positi n (0 % elongation). The percent
available stretch is the point at which there is an inflection in the force
- elongation curve, beyond which point there i a rapid increase in the
amount of force required to elongate the sample furth r. The average of the
percent available stretch for three samples is recorded. i EXAMPLES The
following examples further describe and de embodiments within the scope of
the present invention. solely for the purposes of illustration, and are not
to be co~ the present invention since many variations thereof departing
from its spirit and scope. The materials of the present invention are
suitably Method of Making section of this description. The folio line speed
of about 750 itlmin. mstrate the preferred ie examples are given trued as
limitations of are possible without nade as set forth in the ~ing examples
illustrate   WO 99/32698 27 2 ~ MAY 2002 PCT/US97/23459 Table 1 1 30 Pitch
Texturing Roll *1 maac~ ~a~ ~ ~~ ~n y ~ rwc~ ayc ~ ~ - , nvc~ ayc ~ ~ ~
nvc~ arc rv~ v ~ rv Description ~ ' MWTR MVTR I = MWTR I MWTR (g H20Ihr),
(g H20Iday~~ ~ (g H20/day/ t IIm2)~ 'm2}Tredegar 1.2 ~0.025" -7.1620
'2880756330.511mil fiImINW *3I'I"  ~0.030" i28.591; 7 0 i36565 ~
i224970.1631.2 mil MD ~0.025" ~13.7310
!28225108010.261WeaveI~Precursor(Tredegar) *41.1 mil fifmINW0.025" j36.54;
1026693 I287500.093(Tredegar) *5"0.030"89.24; 1028723
~702250.041"0.035"75.33! 1030923 ~592770.052 1.2 mil fiIm/NW 



0.025" 7.73i i 10 1381 3 6082 0.227(Cfopay) *6"0.030"23.60j 10
I19873185700.1071.2 mil0.025"7.85' 10 ~204636176~ 0.331PrecursorI(Clopay)
*7"0.030"12.36102411~ 3' 97290.248"0.035"86.72i 1027733682410.041   4 MAY
2002r0 99I32698PCT/US97/2345928Table 1 230 Pitch Electro-polished Texturing
RollMaterialTXB (in) `2Averagen =Average 'n
=AverageMVTRIDescriptionMWTRMVTRMWTRMWTR(g H20/hr)(g(g
H2OldaylH20lday/m2)/m2) I iTredegar 1.2 mil0.030"12.10103345 !395220
351fiIm/NW `31 1 mil fiim/NW0.025"1.87102365314731 606(Tredegar)
`5"0.035"9.45103361374330 4521.2 mil
fiImINW0.025"3.66101575328800.547(Clopay) `6Table 1.340 Pitch Texturing
RollMaterialTXB (in) `2Averagen =Averagen
=AverageMVTRIDescriptionMWTRMVTRMWTRMWTR(g H20Ihr)(g H201(g H20/day/
Im2)daylm2)Tredegar 1.20.040"14.071030373110710.274mil fiIm/NW `31,1 mi
I0.030"2.89102245322730. 988fiIm/NW(Tredegar)
`5"0.050"13.301032433104660.3101.2 mil0.030"5.89101150346320.248fiIm/NW(Clo
a ) `6  `1 Pitch of teeth on roll 5 '2 Amount of engagement of teeth rolls
`3 Supplier ID No. X-15918, Tredegar Film Products, Richmond, film nonwoven
laminate) `4 Supplier ID No. X-11025 `5 Supplier ID No. X-15910 f0 J6
Supplier ID No. P18-3587 x 0.0012, Clopay Plastic Products) `7 Supplier ID
No. P18-3551 x 0.0012 VA USA ("Film/nw" refers to OH USA   WO 9913Z698 29
The embodiments disclosed and represented by have many advantages. For
example) they can provi cloth-like texture without substantial leakage.
Further, t manufacture as they are rendered breathable by full without the
need to hot tenter as separate process. All references cited herein are
incorporated her entireties. Citation of any reference is not an ad
determination as to its availability as prior art to the claim It is
understood that the examples and embodime for illustrative purposes only
and that various modificat thereof will be suggested to those skilled in
the art witho 5 io 2 4 M AY 2002 PCT/US97/23459 the previous examples a
breathability and soft iey are cost effective to peed on-line activation ~
by reference in their Fission regarding any j invention. 



a described herein are ~ns or changes in light departing from its spirit
and scope.   2 4 MAY 2002 WO 99/32698 PCTNS97/23459 30 WHAT IS CLAIMED IS:
s 1. A soft web material comprising: a plurality of first reg ons and a
plurality of second regions being comprised of the same material comp
sition, the first regions surrounding the second regions and the second
regions c mprising a plurality of raised rib-like elements, the web
material having been m chanically modified to exhibit a MVTR of at least
about 100 81m2124 hrs and a M R of not greater than about 100 glhr. 2. The
web material of Claim 1 wherein the mechanical m dification is performed
on-line at a line speed of at least about 370 ft/min. 3. The web material
of Claim 1 wherein the mechanical m dification comprises a localized
rupturing of the web material to foml microporou holes in the second
regions. s 4. The web material of Claim 1, wherein said web disposable
absorbent article. 5. The web material of Claim 4) wherein said web more
materials. 6. The web material of Claim 1, wherein the web MVrR. 7. A soft
web material comprising: a plurality of first second regions being
comprised of the same material con surrounding the second regions and the
second regions raised rib-like elements, the web material having been
exhibit a MVfRIMWTR of at least about 0.016. is a backsheet on a is a
laminate of two or has zones of variable and a plurality of ~) the frrst
regions ping a plurality of icallv modified to   WO 99/32698 31 8. The web
material of Claim 7 wherein the mechanical on-line at a line speed of at
least about 370 ftlmin. 2 4 M AY 2002 PCTNS97/23459 ification vs performed
9. A method for enhancing breathability of a web material omprising the
steps of mechanically modifying the web material at a line speed of at
least about 370 ft/min, wherein localized rupturing of the web material
creates microp rous holes in selected regions of the web material. 10. The
method of Claim 9 wherein the web material exhi about 100 glm2124 hrs and a
MWTR of not greater than about 11. The method of Claim 9 wherein the web
material exhib of at feast about 0.016. a MVTR of at least 
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