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(57) ABSTRACT 
Absorbent articles having a liquid permeable topsheet, a liq 
uid impermeable backsheet, and an absorbent core disposed 
between said topsheet and said backsheet are disclosed. The 
absorbent articles include a plasto-elastic material joined to 
or disposed on at least one of component of the absorbent 
article to impart sizing or shaping capabilities to the article. 
The plasto-elastic material has Substantially plastic properties 
when said absorbent article is subjected to an initial strain 
cycle, for example, when the article is placed on a wearer, and 
has substantially elastic properties when Subjected to a sec 
ond strain cycle Such as when the article is Subsequently 
adjusted to conform to the size of the wearer. The absorbent 
article can be in the form of diapers, pull-on diapers, training 
pants, sanitary napkins, wipes, bibs, incontinence briefs or 
inserts. 
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DISPOSABLE ABSORBENT ARTICLES WITH 
COMPONENTS HAVING BOTH PLASTIC 

AND ELASTIC PROPERTIES 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation of application Ser. 
No. 13/474,168 filed on May 17, 2012, which is a divisional 
of application Ser. No. 11/087,368, filed Mar. 23, 2005, which 
claims the benefit of U.S. Provisional Application No. 
60/557,225 filed Mar. 29, 2004. 

FIELD OF THE INVENTION 

0002 The present invention generally relates to dispos 
able absorbent articles such as diapers, pull-on diapers, train 
ing pants, sanitary napkins, wipes, bibs, incontinence briefs 
or inserts and the like. More specifically, the invention is 
directed to such absorbent articles that have one or more 
components that have both plastic and elastic properties. 
Such components are used in the absorbent articles of the 
invention to provide the desired article shape and/or to impart 
the desired stress and strain properties for improved fit and 
comfort of the article on the wearer and/or for increased 
convenience of the user. 

BACKGROUND OF THE INVENTION 

0003 Disposable absorbent products, such as diapers, 
training pants, and incontinence articles typically include 
stretchable materials, such as elastic strands, in the waist 
region and the cuff regions to provide a Snug fit and a good 
seal of the article. Pant-type absorbent articles further include 
stretchable materials in the side portions for easy application 
and removal of the article and for sustained fit of the article. 
Stretchable materials have also been used in the ear portions 
of disposable diapers for adjustable fit of the article. However, 
it would be desirable to have materials that exhibit substan 
tially plastic behavior prior to and during a shaping strain 
cycle, for example, when the article is initially put on a 
wearer, yet exhibit substantially elastic behavior after this 
initial shaping or donning strain cycle on the article. In this 
way, such desirable absorbent articles would have the ability 
to shape or size to the wearer to better fit conform to a 
wearer's body shape, yet have the ability to maintain the 
required tension when on a wearer to achieve Sustained fit and 
prevent sagging and/or drooping of the article. Absorbent 
articles of this kind would allow the user or wearer to “per 
manently adjust various areas of the absorbent article, e.g., 
the crotch or waist region of a diaper, either before or during 
the application of the article to the wearer, to adapt the article 
to a wearer's body shape. In the case of a diaper, better fit and 
comfort can also impart better functional performance Such 
as reduced leakage since the diaper would be better fitting. 
Such features have heretofore not been available for absor 
bent articles. 
0004. There are various approaches to providing desirable 
stretchable properties in targeted areas of absorbent articles. 
Stretchable materials may be films or nonwoven fibrous webs 
that include elastomeric materials. Typically, Such materials 
are stretchable in at least one, and possibly multiple, direc 
tions. However, because the films or webs are made entirely 
of elastomeric materials, they are relatively expensive, and 
they tend to have more drag on the skin Surface, resulting in 
discomfort to the wearer of the article. Also, because the 
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materials are elastomeric, any applied strain is substantially 
recovered when the force leading to the strain is removed. 
Sometimes, the stretchable films are laminated to one or more 
layers of nonwoven webs. Since typical nonwoven webs typi 
cally are made of thermoplastic fibers, they have very limited 
stretchability and, the resulting laminates provide consider 
able resistance to stretch without additional processing. It is 
necessary to reduce this resistance Substantially in order to 
make functional stretch laminates. As a result, Such materials, 
have limited ability to shape, size or conform to the particu 
larities of the wearers anatomy upon application. 
0005. Other approaches to make stretchable materials are 
also known, including: stretch-bonded laminates (SBL) and 
necked-bonded laminates (NBL). Stretch bonded laminates 
are made by stretching an elastomeric material in the machine 
direction (MD), laminating it to one or more nonwoven Sub 
strates while it is in the stretched State, and releasing the 
tension in the elastomeric material so that the nonwovens 
gather and take on a puckered shape. Necked-bonded lami 
nates are made by first stretching a nonwoven Substrate in the 
machine direction Such that it necks (i.e., reduces its dimen 
sion) at least in the cross machine direction (CD), then bond 
ing the elastomeric material to the substrate while the sub 
strate is still in the stretched, necked state. This laminate will 
be stretchable in the CD, at least up to the original width of the 
nonwoven before it was necked. Combinations of stretch 
bonding and neck bonding have also been known to deliver 
stretch in both MD and CD directions. In these approaches, at 
least one of the components is in a tensioned (i.e., stretched) 
state when the components of the laminates are joined 
together. Again, these materials cannot be used in absorbent 
articles to impart sizing or shaping features desired by users 
and wearers of absorbent articles. 

0006 Zero strain stretch laminates are also known. The 
Zero Strain stretch laminates are made by bonding an elas 
tomer to a nonwoven while both are in an unstrained State. 
The laminates are then incrementally stretched to impart 
stretch properties. The incrementally stretched laminates are 
stretchable only to the extent afforded by the non-recovered 
(i.e., residual) extensibility of the laminate. For example, U.S. 
Pat. No. 5,156,793, issued to Buell et al., discloses a method 
for incrementally stretching an elastomer-nonwoven lami 
nate web, in a non-uniform manner, to impart elasticity to the 
resulting laminate. These stretch laminates behave similarly 
to the materials described previously in that they do not have 
the inherent ability to be adapted to the size or shape of a 
Weare. 

0007. The art has also provided “elastic' materials by 
prestraining a Substantially plastic film so as to provide films 
having an elastic-like behavior along at least one axis when 
Subjected to an applied and Subsequently released elongation. 
Such materials, known as Structural Elastic-Like Films, are 
described in U.S. Pat. No. 5,691,035 to Chappell. 
0008. However, in all the approaches above, the materials 
or laminates are made separately and then incorporated into 
the absorbent article. For example, the stretch laminates 
described herein must be cut into the appropriate size and 
shape, then adhesively attached to the desired location in the 
product in a process sometimes referred as the "cut-and-slip” 
process. Because of the different stretch properties required 
for different elements of the product, it is necessary to make 
a variety of laminates having different stretchability and cut 
the laminates to different sizes and shapes. Several cut and 
slip units may be needed to handle the different stretchability 
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of the stretch laminates and to attach them to different loca 
tions of the product. As the number of cut-and-slip units 
and/or steps multiplies, the process quickly becomes cumber 
Some, complicated and expensive. These processes are Suit 
able for modern day absorbent article manufacture and are 
desirable. However, it would therefore be desirable to have 
absorbent articles having the desired sizing and/or shaping 
properties, but which can be disposed in or on the absorbent 
article without the need for such complicated and expensive 
"cut-and-slip' processes. 
0009. One alternative to cut and slip processes used by the 
art is to print an elastomeric composition onto a substrate. 
Exemplary disclosures include U.S. Pat. No. 6,531,027 
which discusses adhering components of an absorbent article 
using an adhesive printing process, PCT Application No. 
03/039420 which discusses printing first and second elasto 
meric compositions onto a Substrate where the compositions 
differ in at least one of the following properties: elasticity, 
melt viscosity, composition, shape, pattern, add-on level, and 
PCT Application No. WO 03/053308, which discusses print 
ing an elastic adhesive onto an extendable Substrate to provide 
a tensioning force during garment wear. 
0010. The polymer arts have provided materials with 
stretch properties that are useful in absorbent article struc 
tures. Such materials include: 

0011 Isotactic polypropylene with stereoerrors along 
the polymer chain as disclosed in U.S. Pat. No. 6,555, 
643 and EP 1 256594 A1; 

0012 Blends of isotactic polypropylene and alpha-ole 
fin/propylene copolymers as disclosed in U.S. Pat. Nos. 
6,342,565 and 6,500,563 and WO 03/4.00201, and 

0013 Block-like isotactic-atactic copolymers as dis 
closed in U.S. Pat. Nos. 6,559,262, 6,518,378 and 6,169, 
151. 

0014 Based on the foregoing, it would be desirable to 
have absorbent articles with stretchable material having both 
elastic and plastic properties such that it can be sized or 
shaped as desired but still retains the desired degree of elas 
ticity to facilitate sustained fit on the wearer. Although not 
always necessary, it would be desirable to have such a mate 
rial that can be disposed easily on any specific area of the 
absorbent article in any desired amount. Additionally, it 
would be desirable to have such a material or composite 
having plastic and elastic properties that can be easily placed 
in discrete, spaced apart areas of the absorbent article via 
known techniques such as a "cut-and-slip' process. 

SUMMARY OF THE INVENTION 

0015 The aforementioned needs in the art are met by the 
present invention which provides an absorbent article with a 
material that has both plastic and elastic properties. The 
absorbent article is capable of being initially stretched from 
its original geometry (i.e., size and/or shape) to a different 
geometry (i.e., larger size and/or more anatomic shape) more 
conducive for easy application to a wearer, and on Subsequent 
stretching, the article is substantially elastic so as to conform 
to the size of the wearer for better fit. This initial stretching 
step may be provided during manufacture of the article, by a 
caregiver, or through a combination of manufacture and car 
egiver action. These features are especially beneficial when 
the absorbent article is either an open-style or pull-on diaper 
in which case better fit on the wearer increases comfort and 
leakage protection. 
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0016. In accordance with one aspect of the invention, an 
absorbent article is provided that comprises a liquid perme 
able topsheet, a liquid impermeable backsheet, and an absor 
bent core disposed between the topsheet and the backsheet. 
The article may also include one or more ears or side panels, 
leg cuffs, fastener components, and/or a belt. The article also 
comprises a plasto-elastic material that may be joined to, 
disposed on, or even function as at least one of the topsheet, 
the core, or the backsheet or, alternatively one of the other 
components of the article. Such as an ear or side panel, leg 
cuff, fastener, or belt. The plasto-elastic material has substan 
tially plastic properties when the absorbent article is sub 
jected to an initial strain cycle as the article is placed on a 
wearer, and having Substantially elastic properties when Sub 
jected to a second strain cycle as the article is adjusted to 
conform to the size of the wearer and provide a tension 
sufficient to hold the article in the desired relative position to 
the wearer during use (i.e., provide Sustained fit). In other 
aspects of the invention, the material used in the absorbent 
article has, according to a Hysteresis Test, at least about a 15% 
set upon a first application of a strain of 200%, and less than 
about a 15% set upon a second application of a strain of 50%. 
Typically, Such materials also have a force at 25% elongation 
of between 0.005 N/cm and about 50 N/cm after the first 
application of a 200% strain. 
0017. In still other aspects of the invention, a package is 
provided that comprises at least one diaper with a plasto 
elastic material as described above and a set of instructions 
that includes the steps of pulling a first selected portion of the 
diaper to increase the size of the diaper to allow for easy 
application to the wearer, placing the diaper on a wearer, and 
adjusting the size of the diaper by pulling a second selected 
portion of the diaper Such that the diaper conforms more 
closely to the size of the wearer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0018 FIG. 1 is a plan view of a diaper in accordance with 
the invention; 
(0019 FIG. 2 is another plan view of the diaper of FIG. 1 in 
accordance with the invention in which the diaper is shown in 
dashed lines after the initial stretching, straining or pulling of 
the diaper ears by the user; 
(0020 FIG.3 is another plan view of the diaper of FIG. 1 in 
which the front end portion of the diaper is initially pulled, 
stretched or strained by the user before donning on the wearer 
wherein the pulled or stretch diaper is shown in dashed lines: 
0021 FIGS. 4A and 4B illustrate a laminate in its pre 
strained original size and in its post-initial strained State in 
accordance with the invention; 
0022 FIGS.5A, 5B and 5C illustrate another embodiment 
of the laminate of FIGS. 4A and 4B wherein the laminate has 
several gradients of plasto-elastic properties. FIG. 5A shows 
the laminate in its original size, FIG. 5B shows it in its 
intermediate stretched size, and FIG. 5C shows the laminate 
in its initial fully stretched or strained size: 
0023 FIG. 6 is a perspective view of a pull-on diaper in 
accordance with the invention; 
(0024 FIG. 7 is a plan view of the pull-on diaper of FIG. 6; 
0025 FIGS. 8A and 8B are cross-sectional views of the 
pull-on diaper shown in FIGS. 6-7: 
(0026 FIGS. 9A-I show the diaper of FIG. 1 in which the 
diaper ears have plasto-elastic material in various designs; 
(0027 FIGS. 10A and 10B show yet another embodiment 
of the diaper of FIG. 1 in accordance with invention wherein 
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plasto-elastic material is included in the ears and along the 
absorbent assembly for imparting the desired plastic and elas 
tic properties to the diaper; 
0028 FIGS. 11A-D illustrate the diaper of FIG. 1 in which 
plasto-elastic material is disposed in a variety of locations to 
provide several alternative designs for improved wearer com 
fort and fit; 
0029 FIG. 12 is a plan view of a diaper in accordance with 
the invention in which plasto-elastic material is disposed in 
the diaper ears and the front waist portion; 
0030 FIG. 13 is a plan view of a diaper in accordance with 
the invention in which the plasto-elastic material is disposed 
in the rear waist portion Such that at least a portion of the 
plasto-elastic material is longitudinally aligned with the dia 
per ears; 
0031 FIGS. 14A and 14B are plan views of a diaper in 
accordance with the invention in which an exemplary amount 
of size increase is shown after the initial application of pull, 
stretch or strain to the diaper ears; 
0032 FIG. 15 is a plan view of a diaper having plasto 
elastic material in the front crotch portion in accordance with 
the invention; and 
0033 FIG. 16 is another plan view of a diaper in which 
plasto-elastic material is disposed along the lateral portions of 
a diaper in order to provide the desired plastic and elastic 
properties in the leg openings. 

DETAILED DESCRIPTION OF THE INVENTION 

Definitions 

0034. As used herein, the term “polymeric blend’ means a 
mixture of polymers which includes, but is not limited to, 
homopolymers, copolymers (e.g., block, graft, random and 
alternating copolymers), terpolymers, etc., and blends and 
modifications thereof which is in the form of a solid solution, 
that is a homogeneous mixture. Optional adjuncts may be 
added to the polymeric blendand, if the blend remains a solid 
Solution, such blends are also considered polymeric blends. 
0035. As used herein, the term “polymeric mixture' 
means a mixture of at least two polymeric materials, in which 
at least a portion of one or more of the polymeric materials is 
immiscible in at least a portion of another of the polymeric 
materials, i.e., the mixture is heterogeneous. 
0036 By “stretch', it is meant that the material has the 
ability to extend beyond its original length in at least one 
dimension when subjected to a tensile force (i.e., tension) 
applied in the direction of that dimension. “Stretch” may be 
unidirectional, bi-directional, or multi-directional. The spe 
cific 'stretch' properties of a material may vary along any of 
the stretch vectors. As used herein, stretch includes both 
elastic and plastic deformation. 
0037. By “elastic' or “elasticity', it is meant that a mate 
rial has the ability to return to substantially its original pre 
stretched dimension after an elongation-relaxation cycle Such 
as Subjecting it to tension or a force in that dimension and then 
releasing the elongating tension on the material (i.e., allowing 
the material to relax). 
0038. By “plastic”, “plasticity”, “extensible', or “extensi 
bility”, it is meant that a material has the ability to elongate in 
at least one direction under an applied tensile force without 
significant return when the force is removed. Substantially 
non-recoverable deformation is referred to as plastic defor 
mation. 
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0039. By "plasto-elastic' and “plasto-elasticity', it is 
meant that a material has the ability to stretch in a Substan 
tially plastic manner during an initial strain cycle (i.e., apply 
ing a tensile force to induce strain in the material, then remov 
ing the force allowing the material to relax), yet exhibit 
Substantially elastic behavior and recovery during Subsequent 
strain cycles. It will also be recognized that an elasto-plastic 
material and elasto-plasticity are equivalent descriptors of 
Such materials. 

0040. As used herein, the term “disposed' is used to mean 
that an element(s) is formed (joined and positioned) in a 
particular place or position as a unitary structure with other 
elements or as a separate element joined to another element. 
0041 As used herein, the term “joined’ encompasses con 
figurations whereby an element is directly secured to another 
element by affixing the element directly to the other element, 
and configurations whereby an element is indirectly secured 
to another element by affixing the element to intermediate 
member(s) which in turn are affixed to the other element. 
0042. A “unitary' absorbent article refers to absorbent 
articles which are formed of separate parts united together to 
form a coordinated entity so that they do not require separate 
manipulative parts like a separate holder and liner. 
0043. As used herein, the term "diaper” refers to an absor 
bent article generally wornby infants and incontinent persons 
about the lower torso. 

0044) “Longitudinal' is a direction running parallel to the 
maximum linear dimension of the article and includes direc 
tions within +45° of the longitudinal direction. The “lateral 
or “transverse' direction is orthogonal to the longitudinal 
direction. The “Z-direction' is orthogonal to both the longi 
tudinal and transverse directions. The x-y plane refers to the 
plane congruent with the longitudinal and transverse direc 
tions. 

0045. The term “substrate” as used herein refers to any 
material, including a film, an apertured film, a nonwoven 
web, a woven web, a foam or a combination thereof, or a dry 
lap material including wood pulp, cellulosic, derivatized or 
modified cellulosic materials, and the like, having a single 
layer or multiple layers. The term “fibrous substrate' as used 
herein refers to a material comprised of a multiplicity offibers 
that could be either a natural or synthetic material or any 
combination thereof, including, for example, nonwoven 
materials, woven materials, knitted materials, and any com 
binations thereof. 

0046. The term “nonwoven” as used herein refers to a 
fabric made from continuous filaments and/or discontinuous 
fibers. Nonwoven fabrics include those made by carding 
Staple fibers, airlaying or wet laying staple fibers and via 
extrusion processes such as spunbonding and melt blowing. 
The nonwoven fabric can comprise one or more nonwoven 
layers, wherein each layer can include continuous filaments 
or discontinuous fibers. Nonwovens can also comprise bi 
component fibers, which can have shell/core, side-by-side, or 
other known fiber structures. 

0047. By “stretch Zone', it is meanta portion of a region of 
an absorbent article having elastic, plastic, or plasto-elastic 
stretch properties, or a combination thereof. A stretch Zone 
may extend throughout an entire region or feature of the 
article, extend across multiple regions or features, or com 
prise merely a portion of one or more regions or features of 
the article. A region or feature may also comprise an array of 
individual stretch Zones. 
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0048. By “shaping strain cycle is meant the steps of 
applying a tensile force to extend a plasto-elastic material to 
a desired elongation, then Subsequently removing the tensile 
force and allowing the sample to relax, generating a Substan 
tial amount of permanent “set or deformation in the material. 

Preferred Embodiments 

0049. In a preferred embodiment, the invention provides 
an absorbent article having components which allow it to be 
stretched into a new geometry, Such as a larger size and/or 
different shape, Substantially permanently, and thereafter, is 
elastic in that the larger sized or reshaped article may expand 
and Substantially contract back to this new geometry. This is 
particularly beneficial when the absorbent article is in the 
form of a diaper, pull-on diaper, training pant, sanitary nap 
kin, wipe, bib, incontinence brief or insert in that the article 
can be packaged, shipped and stored in a compact size for 
convenience prior to use, and then when used, removed from 
the package and expanded to be donned conveniently on the 
wearer. Once on the wearer, the article may be elastically 
expanded and contracted for good fit and comfort. In the 
context of this invention, the expansion or extendibility of the 
article when subjected to the initial stretch or pull can be 
referred to as the “plastic' deformation of the article in that 
the article substantially retains its new geometry. It should be 
understood that this new geometry does not need to be 
retained perfectly since those skilled in the art will appreciate 
that a certain amount of contraction and extensibility gener 
ally exists in most plastic materials. In other words, the per 
manency of the initial plastic deformation of the article some 
times may not perfect. In a similar fashion, the elasticity of the 
article upon Subsequent stretch, pull or tension after the initial 
force also is not perfect, but like the initial plastic deforma 
tion, generally may be elastic at the plastically deformed new 
geometry of the article. 
0050 Stated differently, the present invention provides an 
absorbent article that exhibits substantially plastic behavior 
prior to and during a shaping strain cycle, yet exhibits Sub 
stantially elastic behavior after the initial shaping strain cycle 
during Subsequent strain cycles. The absorbent article 
employs a plasto-elastic material in its plastically deformable 
state (i.e., prior to a shaping strain cycle) Such that the wearer 
or caregiver may selectively elongate at least a portion of the 
plasto-elastic material in a straining cycle to adapt the shape 
of the article for convenient donning and better fit for the 
wearer and to establish Zones of post-straining cycle elastic 
ity. Alternatively, at least a portion of the article's plasto 
elastic material may be subjected to a shaping strain cycle to 
create a desired article shape and establish Zones of elasticity 
after the shaping strain during manufacture of the article. 
These alternate embodiments are beneficial because they 
allow a manufacturer to more readily provide articles with the 
desired geometry and stretch Zones to provide Superior initial 
and final fit of the article. 

Plasto-Elastic Materials 

0051 A plasto-elastic material suitable for use in the 
absorbent article has, according to a Hysteresis Test described 
in more detail hereinafter, at least about a 15% set upon a first 
application of a strain of 200%, and less than about a 15% set 
upon a second application of a strain of 50%. Typically, 
plasto-elastic materials employed in the article have at least 
about 30% set upon relaxation from an initial 200% strain. 
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More preferably, plasto-elastic materials exhibit more than 
about 40% set, more preferably more than about 50%, and 
most preferably, more than about 70%. Such materials typi 
cally have a set between about 30% and about 140% after a 
first strain cycle of 200%, more typically between about 30% 
and about 120% and still more typically between about 40% 
and about 100%. 
0052. In subsequent strain cycles, the plasto-elastic mate 
rials of the present invention that have been prestrained to 
200% exhibit less than about 15% set, preferably less than 
about 12% set and more preferably less than about 10% set 
after relaxation from a second strain of 50%. 
0053 Plasto-elastic materials also may exhibit low force 
relaxation when held in an at least partially extended state for 
an extended period of time in a strained configuration after a 
first strain cycle. Typical plasto-elastic materials that have 
been prestrained to 200% exhibit less than about 70% force 
relaxation, preferably less than about 60%, more preferably 
less than 50%, and most preferably less than about 40% while 
held at 50% Strain for 4 hours at 38°C. The force relaxation 
behavior is similar when held in a strained configuration at 
lower temperatures. Specifically, prestrained (200%) plasto 
elastic materials exhibitless than about 70% force relaxation, 
preferably less than about 60%, more preferably less than 
50%, and most preferably less than about 40% while held at 
50% Strain for 30 seconds at 25° C. 
0054 Suitable materials have a force at 25% elongation of 
between 0.005 N/cm and about 50 N/cm after the first appli 
cation of a 200% strain. Preferably the materials have a force 
at 25% strain of between about 0.05 N/cm and about 15 N/cm 
more preferably between about 0.01 N/cm and about 5 N/cm. 
In certain embodiments the elastic resistance ranges from 
about 0.1N to about 3 N/cm. 
0055. In order to help insure absorbent article features that 
are prestrained during the manufacturing process maintain 
their prestrained configuration throughout the distribution 
system, the plasto-elastic materials of the present invention 
preferably maintain their prestrained dimensions when 
exposed to elevated temperatures for extended times. Suit 
ably, dimensions after a first strain cycle are reduced less than 
about 20% after unconstrained exposure to 60° C. for two 
minutes. Preferably, such dimensional reduction is less than 
about 15%, more preferably less than about 10%. Suitable 
plasto-elastic stretch materials comprise multi-component 
polyolefin compositions that comprise a combination of at 
least one elastic component and at least one component which 
causes the composition to exhibit plastic behavior during a 
first strain cycle. Such compositions are described more fully 
in the following sections. 

Elastic Component 
0056. The elastic component functions to provide the 
desired amount and force of recovery upon the relaxation of 
an elongating tension on the plasto-elastic material, espe 
cially upon strain cycles following the initial shaping strain 
cycle. Many elastic materials are known in the art, including 
synthetic or natural rubbers (e.g., crosslinked polyisoprene, 
polybutadiene and their Saturated versions (after hydrogena 
tion) and polyisobutylene), thermoplastic elastomers based 
on either multi-block copolymers such as those comprising 
copolymerized rubber elastomeric blocks with polystyrene 
blocks (e.g., styrenefisoprene?styrene or styrene/butadiene/ 
styrene) or polyurethanes, which form a hard glassy phase 
which when dispersed in the elastomeric phase, anchor the 
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polymer chains together so as to provide high mechanical 
integrity. Preferred elastic components include ethylene and 
propylene-based elastomers. 
0057 Ethylene-rich elastomers may be polymerized with 
various amounts of comonomers more or less randomly 
incorporated in the backbone in order to significantly reduce 
the crystallinity of the ethylene-rich backbone. Unsaturation 
may also be incorporated along the chain to provide reactive 
sites for Subsequent cross-linking or Vulcanization reactions 
via Sulfur chemistry or via exposure to radiation. Crosslink 
ing reactions link polymeric chains to one another, resulting 
in greater shape recoverability by minimizing chain slippage 
that may lead to undesirable creep or stress relaxation. Eth 
ylene-rich elastomers functionalized with Small amounts of 
other chemical moieties may also provide sites for Subse 
quent strong polar interactions (as in ionomers) or for Subse 
quent crosslinking reactions (moisture-crosslinkable silane 
modified polyethylene). Ethylene-rich elastomers having a 
tailored composition, molecular weight and narrow compo 
sition and molecular weight distributions may also be pro 
duced using metallocene-based catalysis. In other words, the 
amount of residual ethylene-based crystallinity may be con 
trolled and can function as physical crosslinks and chain 
anchoring entities capable of providing increased mechanical 
stability and integrity to the material. 
0058 Particularly preferred elastic components include 
propylene-rich elastomers. In these materials, propylene rep 
resents the majority component of the polymeric backbone, 
and as a result, any residual crystallinity possesses the char 
acteristics of polypropylene crystals. As in the case of ethyl 
ene-based elastomers, residual crystalline entities embedded 
in the propylene-based elastomeric molecular network may 
function as physical crosslinks, providing polymeric chain 
anchoring capabilities that improve the mechanical proper 
ties of the elastic network, Such as high recovery, low set and 
low force relaxation. 

0059 An alternative means of providing anchoring capa 
bilities is to blend inorganic particles into an amorphous 
polymer matrix. Suitable particles may be either microscopic 
(equivalent diameter >0.1 microns) or nanoscopic (equivalent 
diameter <0.1 microns) in size. For example, the use of 
miocroscopic inorganic filler materials in polyolefin plastic 
components of the present invention may promote the forma 
tion of micropores during tensile loading and increase the 
moisture vapor transmission of the material which is benefi 
cial to the internal climate of the disposable absorbent prod 
uct. 

0060 Preferred elastomeric materials comprise polypro 
pylene polymers and include: 
0061 a) Polypropylene polymers comprising crystalline 
isotactic blocks and amorphous atactic blocks. In this case 
the crystalline blocks serve as the “anchoring points for 
the amorphous blocks that lie between such anchors. Such 
materials are disclosed, for example in U.S. Pat. Nos. 
6,559,262, 6,518,378 and 6,169,151. 

0062 b) Isotactic polypropylene with stereoerrors along 
the polymer chain as disclosed in U.S. Pat. No. 6,555,643 
and EP 1 256 594 A1. 

0063 c) Polypropylene polymers that incorporate a low 
level of a co monomer, such as ethylene or a higher C-olefin 
into the backbone to form an elastomeric random copoly 
mer (RCP). Exemplary materials include: VISTAMAXX 
as is available from ExxonMobil Chemical Co. of Houston, 
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Tex. and OLYMPUS as is available from the Dow Chemi 
cal Company of Midland, Mich. 

Plastic Component 

0064. The plastic component of the plasto-elastic compo 
sitions of the present invention functions to provide the 
desired amount of permanent plastic deformation imparted to 
the material during the initial shaping strain cycle. The higher 
the concentration of a given plastic component in the plasto 
elastic composition, the greater the possible permanent'set' 
following relaxation of an initial straining force on the mate 
rial. Preferred plastic components include higher crystallinity 
polyolefins that are themselves intrinsically plastically 
deformable when subjected to a tensile force in one or more 
directions. Exemplary polyolefins of this type include certain 
linear low density polyethylenes (linear low density polyeth 
ylenes), high density polyethylenes (HDPEs), polypropylene 
homopolymers with and random copolymers of propylene 
and a small fraction of another monomer Such as ethylene 
(plastic RCPs) having a melt temperature greater than about 
80°C., multi-phase systems where a rubber is dispersed in a 
plastic phase also known as impact copolymers (ICPs), Syn 
diotactic polypropylene, polybutene, polyolefin waxes and 
their blends. Suitable polyolefin plastic components may be 
either miscible or immiscible with the elastic component. 
Preferred polyolefin plastic component materials are at least 
partially immiscible with the material that constitutes the 
elastic component so as to facilitate the interpenetrating net 
work discussed below. For example, in embodiments wherein 
the elastic component of the plasto-elastic material is of the 
stereoisomer type described above, a RCP matrix of interme 
diate crystallinity (low to medium ethylene content) is a pre 
ferred plastic component (e.g., WINTEC WFX4T available 
from Japan Polypropylene (Tokyo, Japan)). Alternatively, if 
the elastic component is of the random copolymer type, then 
a medium or high melt temperature polypropylene 
homopolymer or linear low density polyethylene is a pre 
ferred plastic component (e.g., ACHIEVE from ExxonMobil 
Chemical Company of Houston, Tex.). 
0065. Alternate polymorphic forms of the polyolefin plas 

tic component may also be Suitable. For example, beta-crys 
talline forms of polypropylene may provide an easily deform 
able, highly ductile, tough plastic component. Upon tensile 
deformation, beta-crystalline polypropylene may also 
develop microVoids, increasing the transport properties (e.g., 
the ability to transport water vapor therethrough) of the plas 
tic component, and ultimately the plasto-elastic material. 
0066. A particularly preferred plastic component is a poly 
olefin wax. Suitable materials of this type include microcrys 
talline waxes, low molecular weight polyethylene waxes and 
poly propylene waxes. Such waxes are advantageously used 
between about 5% and about 50% of the plasto-elastic com 
position, preferably between about 10% and about 40%. 
Exemplary materials include but are not limited to: a micro 
crystalline wax available from the Crompton Corporation of 
Middlebury, Conn. as Multiwax W-835; a low melting refined 
petroleum wax available from the Chevron Texaco Global 
Lubricants of San Ramon, Calif. as Refined Wax 128; a low 
molecular weight polyethylene as is available from Honey 
well Specialty wax and Additives of Morristown, N.J. as A-C 
735 and a low molecular weight polypropylene as is available 
from Clariant, Pigments & Additives Division of Coventry, 
RI as LicOwax PP230. 
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Plasto-Elastic Compositions 
0067. The structural and morphological characteristics of 
the elastic and plastic components within the plasto-elastic 
material, driven largely by the plasto-elastic blending pro 
cess, are critical to the resultant stress-strain properties of the 
plasto-elastic material. Specifically, it is important to achieve 
micro-scale dispersion of any immiscible components (i.e., 
any discernable domains have an equivalent diameter less 
than about 10 microns). A Suitable blending means is a twin 
screw extruder (e.g., the Polylab Twin Screw Extruder (avail 
able from Thermo Electron (Karlsruhe), Karlsruhe, Ger 
many)) as are known to the art. Multicomponent polymer 
blend morphologies are typically dependent upon many fac 
tors such as the relative fraction and the melt rheology of each 
of component, their relative viscosity, as well as the compat 
ibility of the various plastic and elastic components. For 
example, finer blend morphologies may be achieved between 
polymers having a greater thermodynamic affinity. 
0068 Suitable plasto-elastic compositions may comprise 
from about 95% to about 5%, by weight, of the elastic com 
ponent, and preferably from about 90% to about 40%, by 
weight, of the elastic component. Preferably, the plasto-elas 
tic compositions may comprise from about 5% to about 95%, 
and more preferably from about 10% to about 60%, by 
weight, of the plastic component. In some embodiments, the 
plasto-elastic composition may comprise more than two 
major components (i.e. more than two components are used at 
a level that is greater than about 5%). 
0069. The combination may be either in the form of a 
polymeric blend or a polymeric mixture, depending upon the 
degree of miscibility of the elastic and plastic components. If 
the combination forms a blend, one component can form the 
continuous phase that encloses dispersed particles of the 
other component(s). Preferably, the plasto-elastic composi 
tion comprises an interpenetrating blend having a co-continu 
ous morphology with both phases forming interpenetrating 
networks. 
0070 Importantly, the polyolefin-based materials com 
prising the plasto-elastic composition are chosen so as to 
exhibit a unique combination of the plastic characteristic of 
traditional high-crystallinity polyolefins and the elastic char 
acteristic of traditional elastomers. More specifically, the 
materials are chosen so as to provide the following mechani 
cal performance profile to the plasto-elastic composition: 
0071 a) A low-force plastic (i.e., “permanent') deforma 
tion in response to an initial deformation strain cycle at a 
temperature of about room temperature and extending up 
to and including a temperature at, or slightly greater than, 
normal body temperature. Suitably, the “permanent' 
deformation extends is at least about 30% of the overall 
applied strain, preferably at least about 50%, more prefer 
ably at least about 70%. The applied strain can be either 
uniaxial or multivector. 

0072 b) The pre-stretched material then exhibits substan 
tially elastic behavior upon multiple Subsequent deforma 
tion cycles with low set, high recovery and low force relax 
ation at temperatures up to and including body 
temperature, especially over the range of strain applied 
during the original deformation cycle. 

0073. A suitable plasto-elastic material will have: 
0074 a) A relative amount of permanent dissipative vis 
coplastic deformation ranging from 15% to 140% of the 
initial strain cycle, for maximum extension values ranging 
from 50 to 500%, attemperatures ranging from about 20° 
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C. to about 100° C. and initial strain rates ranging from 
0.01 to 2000s'. Preferably, the material can be deformed 
without failure at strain rates between about 1 to 2000s', 
more preferably 50 and 2000s, still more preferably at 
strain rates between 1000 and 2000s. 

0075 b) A dimensional stability of the material following 
the first loading cycle upon exposure to a temperature of up 
to 60° C. characterized by less than 20% change in the 
macroscopic dimensions of the material as measured by 
the Dimensional Stability in Storage Conditions test 
described in the TEST METHODS Section below. 

0076 c) A permanent set value of less than 15% upon an 
extension of the material by a Subsequent loading to a strain 
of at least 30% (preferably 40% and even more preferably 
50%). Preferably the set is less than 10% of the strain 
applied upon each Subsequent strain cycle; 

(0077 d) A percent force relaxation less than 70%, prefer 
ably less than 50% at 50% strain (i.e., 150% elongation), 
for periods of up to 10hr and for temperatures up to 40°C. 

Substrate 

0078. In certain embodiments of the present invention, a 
Substrate provides a continuous medium for deposition of the 
plasto-elastic material and contributes at least a portion of the 
ultimate strength of a stretch Zone. A continuous medium is 
important, for example for embodiments where the embodi 
ment comprises an array having spaced apart stretch Zones. In 
certain embodiments (e.g., as provided by a fibrous Sub 
strate), the substrate can further provide a soft, cloth-like feel 
to the skin for better wearer comfort. Suitable substrate mate 
rials include but are not limited to: films, apertured films, 
foams, knitted fabric, woven fibrous webs or nonwoven 
fibrous webs as are known in the art. In some embodiments, 
the substrates are extensible nonwoven webs made of poly 
olefin fibers or filaments, such as polyethylene, or polypro 
pylene. The Substrate material may be elastic or inelastic, 
extensible or inextensible, stretchable or non-stretchable. 
Preferred substrates have a 3-dimensional morphology (i.e., 
via spacing between fibers, projections, holes, etc.) that facili 
tates the penetration of the thermoplastic elastomer into the 
substrate as described below. 
0079. In some embodiments the substrate cooperates with 
the plasto-elastic material to provide a limit to how much the 
plasto-elastic material may be strained during an initial Strain 
cycle. Such limits can be advantageous, for example, when 
the plasto-elastic material is intended to provide a degree of 
size adjustability to a feature of an absorbent article where it 
would be undesirable for the extent strain cycle to be over 
large (e.g., preventing stretching a waistband so it is larger 
than the circumference of a wearer's waist). Such a limitation 
could be provided, for example, by disposing the plasto 
elastic material onto the substrate while the substrate is in a 
shirred condition or by providing a Substrate that is elastic in 
and of itself so that it provides a tactile signal of increasing 
strain to a caregiver. Suitably, a substrate of this type limits the 
initial strain cycle initial strain cycle Such that the initial strain 
cycle elongates the plasto-elastic material no more than 
100%. Optionally, the substrate limits the initial strain cycle 
Such that the initial Strain cycle elongates the plasto-elastic 
material no more than 75%. 

Structures Comprising a Substrate and a Plasto-elastic 
Material 

0080. The plasto-elastic materials can be placed onto a 
substrate in defined areas of the absorbent article or a com 
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ponent thereof via known deposition techniques such as print 
ing (including gravure, offset, letterpress and screen tech 
niques), extrusion coating, roll coating and the like. For 
embodiments where the substrate has been shirred, it may be 
particularly preferable to dispose the plasto-elastic material 
onto the shirred Substrate using an extrusion process that 
forms the plasto-elastic material into a substantially continu 
ous form (e.g., extrusion coating or extrusion of strands of the 
material). When formed in this manner the plasto-elastic 
material can advantageously be disposed between two layers 
of the substrate to form a stretch laminate. 

Applications of Plasto-Elastic Materials to Absorbent 
Articles 

I0081 Referring collectively to FIGS. 1-3, an absorbent 
article in the form of an open-style or taped diaper 10 is 
depicted. It should be understood that while FIGS. 1-3 depict 
a diaper, the present invention also contemplates other wear 
able absorbent articles that encircle or enclose at least a por 
tion of a wearer's anatomy or which are otherwise secured to 
a wearer. The diaper 10 has a longitudinal centerline 12 and a 
lateral centerline 14 as a frame of reference for this discus 
Sion. The diaper 10 may have a pair of opposed longitudinal 
edges 16 and 18, a pair of opposed lateral edges 20 and 22, a 
rear waist region 24, a front waist region 26, a crotch region 
28 disposed intermediate the front and rear waist regions 26 
and 24, respectively, and a pair of leg regions 30 and 32. The 
exact size of these various regions vary according to the size 
of the diaper 10, but generally speaking, the crotch region 28, 
front waist region 26 and rear waist region 24 represent equal 
one-third portions along the longitudinal centerline 12. The 
leg regions 30 and 32 generally represent the one-quarter 
areas across the width of the diaper 10 in the crotch region 28, 
and the crotch region 28 itself, represents the remaining cen 
ter two-quarters or one-half the width of diaper 10. 
0082. The diaper 10 also may comprise one or more ear or 
side panels 34, 36, 38 and 40 disposed laterally outboard of 
the front waist region 26 and/or rear waist region 24. In 
closable diaper 10 embodiments, at least one fastener element 
42 is disposed on one or more of side panels 34 and 36 and is 
adapted to be secured to at least a portion of the longitudinally 
opposing front side panels 38 and 40, or a portion of the outer 
surface of the front waist region 26 or a component thereof. 
An accompanying fastener element 44 is shown in a folded 
back configuration to expose the mechanical fasteners 46. 
which shown as hooks for a hook-and-loop fastening systems 
commercially available from 3M or Velcro Industries. The 
fastener element 44 may be capable of engaging loop material 
embodied in a landing Zone 27 located on the outer surface of 
the diaper 10. 
0083. Any one or more of regions 24, 26, 28, 30, 32, 34, 
36, 38, 40, 42 or 44 may comprise a stretch Zone or array of 
stretch Zones comprising the plasto-elastic material to pro 
vide the desired plastic deformation upon the initial stretch 
(i.e., upon a shaping strain cycle), and thereafter on Subse 
quent strain cycles, have the desired elasticity in accordance 
with the present invention. In this way, the diaper 10 may 
preferably be configured to adapt to the specific wearer's 
anatomy upon application and to maintain coordination with 
the wearers anatomy during wear (i.e., the fit should remain 
the same with minimal sagging, achieving Sustained fit.). Any 
region of the diaper 10 may include a stretch Zone that may 
comprise at least one stretch material, composite, treatment, 
element, or area. The front waist region 26 and/or the rear 
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waist region 24 and/or side panel regions 34, 36,38 and/or 40 
preferably include at least one stretch Zone of plasto-elastic 
material in order to accommodate a wider range of wearer 
waist dimensions (i.e., provide a wider fit range) and/or to 
provide sufficient tension around the waist circumference of 
the wearer. This provides sufficient normal force to the wear 
er's skin so as to anchor the diaper 10 with respect to the 
wearer's anatomy, thereby providing Sustained fit. 
I0084. As can be seen in FIGS. 2 and 3, the diaper 10 is 
depicted in solid lines upon removal of diaper 10 from its 
package. In dashed lines, the diaper 10 is depicted after being 
Subjected to a shaping strain cycle. Subsequent strain cycles 
along the same strain vectors extend the product dimensions 
along those vectors beyond the dashed lines, but upon relax 
ation of the applied tension, the article elastically contracts 
back to the size/geometry shown in dashed lines. In FIG. 2, 
the stretch Zone may be located in one or more of the rear 
waist region 24 and/or side panels 34 and/or 36. In FIG.3, the 
stretch Zone may be in one or more of the crotch region 28, 
and/or, front waist region 26, and/or side panels 38 and 40. As 
seen in FIG.3, the diaper 10 may be extensible longitudinally. 
I0085. Each stretch Zone or array of stretch Zones may have 
continuous or discontinuous properties in any direction 
wherein the varying properties include chemical composi 
tion, elasticity, extensibility, maximum elongation, stress/ 
strain properties, vectors or angles, basis weight, geometry, 
dimensions, 3-dimensional morphology, visual distinctive 
ness, and the like. A stretch Zone having continuous proper 
ties generally comprises a single constituent (i.e., material, 
treatment, composite, etc.) having relatively homogeneous 
properties. Alternatively, arrays having discontinuous prop 
erties may comprise a single stretch Zones with non-homo 
geneous properties or a pattern of at least two stretch Zones 
having the same or different properties. Suitable stretch Zone 
patterns include straight or curved lines or bands, rectilinear 
shapes, curvilinear shapes, other regular or irregular geomet 
ric shapes, and combinations thereof which will be described 
in more detail hereinafter. Two stretch Zones or stretch Zone 
patterns may belongitudinally separated or adjacent, laterally 
separated or adjacent, or the stretch Zones or stretch Zone 
patterns may be at least partially overlapping. Within a pat 
tern, the individual stretch Zones may vary in property, geom 
etry, relative orientation, spacing, or elasticity or extensibil 
ity. In certain embodiments, at least a portion of at least one 
stretch Zone may be visually distinct. Stretch Zones may be 
combined with other elastic, extensible, or inextensible mate 
rials, such as films, webs, strands, and the like to form lami 
nates. 

0086 An exemplary diaper chassis comprising arrays of 
stretch Zones is diaper chassis 50 of the diaper 10 is shown in 
FIGS. 4A and 4B. The diaper chassis 50 may include a liquid 
impermeable backsheet and an outer cover made of a non 
woven material. Other chassis components may be included 
but are not depicted for purposes of clearly showing the 
multi-variant arrays of the present invention. The backsheet 
may be made of the plasto-elastic material or the plasto 
elastic material may be disposed on a standard liquid imper 
meable backsheet material in a way which creates different 
arrays of stretch Zones in regions 52, 54, 56, 58 and 60 as 
described previously. By way of example, region 52 may be 
activated or pre-strained very heavily, while regions 54, 56. 
58 and/or 60 are subjected to little to no (i.e., zero) activation 
or pre-straining during manufacture. In certain cases for pur 
poses of enhancing fit on a wearer, the various stretch Zone 
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properties are symmetrical in that regions 52 and 60 have 
similar properties, regions 54 and 58 also have similar prop 
erties while region 56 has a third type of plasto-elastic prop 
erty. It should be understood, however, that this is not neces 
sary and the individual regions 52,54, 56.58 and 60 may vary 
individually and widely in terms of plasto-elastic properties, 
size, shape, and composition without deviating from the 
scope of the invention. The diaper chassis 50' is shown in a 
typical shape more closely sized and shaped to the wearer's 
needs after the initial shaping strain cycle performed during 
manufacture of the article and may be ready for donning on 
the wearer immediately after the diaper is removed from its 
package. 
0087. In a similar fashion as FIGS. 4A-B, FIGS. 5A-C 
depicted the diaper chassis 50 with regions 52,54, 56.58 and 
60 as described previously, but includes an alternative 
embodiment in which regions 52, 54, 56, 58 and 60 are 
partially pre-stretched or strained during manufacture. This 
provides the user with an intermediate diaper chassis 50" as 
depicted in FIG. 5B which may be more closely sized and 
shaped to the wearer's needs by the wearer of caregiver prior 
to the donning of the article. The intermediate diaper chassis 
50" may be accomplished via standard activation or stretch 
ing manufacturing techniques which are described in U.S. 
Pat. No. 5,518.801 and other patents referenced hereinafter. 
In these embodiments, the intermittent activation techniques 
described in the above-referenced patent may perform a shap 
ing strain cycle on portions of the region, leaving other por 
tions, such as narrow bands, unstrained and able to cause the 
overall region geometry to be held in its original state. Due to 
the pre-straining of a large portion of the plasto-elastic mate 
rial in the formation of the intermediate chassis, the wearer or 
caregiver may perform the final shaping strain cycle (i.e., of 
the previously unstrained portions or bands) using relatively 
lower forces, increasing the ease of use for the wearer or 
caregiver prior to or during the donning of the article. 
0088. In alternate embodiments, all or part of the stretch 
Zone area (i.e., the portion of a region having a plasto-elastic 
material disposed thereon) may be subjected to only a portion 
of the shaping strain cycle (i.e., the strain induced may be 
below a critical threshold value) by the manufacturer. The 
wearer or caregiver would subsequently need to induce less 
strain into the stretch Zone in order to achieve the final article 
geometry prior to or during the donning of the article, improv 
ing the convenience and ease-of-use of the article. 
0089 Reference is now made to FIGS. 6, 7 and 8A-B 
which show a which show a pant 70. The term “pant’, as used 
herein, refers to disposable garments having a waist opening 
and leg openings designed for infant or adult wearers. A pant 
may be preformed by any suitable technique including, but 
not limited to, joining together portions of the article using 
refastenable and/or non-refastenable bonds (e.g., seam, weld, 
adhesive, cohesive bond, fastener, etc.). A pant may be pre 
formed anywhere along the circumference of the article (e.g., 
side fastened, front waist fastened). While the term “pant' is 
used herein, pants are also commonly referred to as “closed 
diapers”, “prefastened diapers”, “pull-on diapers', “training 
pants' and "diaper-pants'. Suitable pants are disclosed in 
U.S. Pat. No. 5,246,433, U.S. Pat. No. 5,569,234, U.S. Pat. 
No. 6,120,487, U.S. Pat. No. 6,120,489, U.S. Pat. No. 4,940, 
464, U.S. Pat. No. 5,092,861, U.S. patent application Ser. No. 
10/171.249, entitled “Highly Flexible And Low Deformation 
Fastening Device', filed on Jun. 13, 2002; U.S. Pat. No. 
5,897,545, U.S. Pat. No. 5,957,908. 
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(0090 Pant 70 may include stretch Zones or arrays of 
stretch Zones to impart the desired plastic and elastic proper 
ties so that it can be donned on the wearer easily and Sustain 
better fit and comfort. For example, a caregiver may provide 
a first strain cycle to enlarge waist opening 75 So as to be 
larger thana wearership circumference so as to ease donning 
pant 70. Waist opening 75 could then relax back to a circum 
ference defined by the set of the materials comprising ele 
ments of pant 70 adjacent the waist opening thereof. Exem 
plary features include, but are not limited to ears, side panels 
and belts as are discussed herein. Such features may also be 
partially prestrained during the manufacturing operation so as 
to ease the task of the caregiver in the first straining cycle. 
(0091. For pant 70, similar to the diaper 10, stretch Zones 
may be included anywhere on the pant diaper 70. FIG. 6 is a 
perspective view of pant diaper 70 and FIG. 7 shows pant 
diaper 70 in a plan view. As can be seen most clearly in FIGS. 
8A-B, the pant diaper 70 may include an absorbent assembly 
including liquid permeable topsheet 72, a liquid impermeable 
backsheet 74, and an absorbent core 76 disposed between the 
topsheet 72 and the backsheet 74. On the outer surface of the 
pant diaper 70, an outer cover 78 typically comprising a 
nonwoven is disposed. Two pair of side panels 80, 82 and 84, 
86 are attached to the outer cover 78, which in turn, is attached 
to the backsheet 74 of the absorbent assembly so as to form a 
pair of leg openings and a waist opening for the wearer. 
Preferably, stretch Zones areas are included with a stretchable 
material, preferably a plasto-elastic material, joined to or 
disposed on at least one of the side panels 80, 82.84 and/or 86 
to provide a stretch Zone or array therein. The stretch Zones or 
arrays thereofmay also be incorporated into pant 70 in a waist 
feature (not shown but similar to those shown in FIGS. 11A 
D) that is disposed adjacent end edges 65 and 69, barrier leg 
cuffs 88 and 90. A plasto-elastic material may also be used to 
form the leg elastics 92, 94, and/or in the barrier leg cuff 
elastics 96, 98, 100 and 102. 
0092 Belt structures (not shown) may also comprise the 
stretch Zones of the present invention. One such alternative 
structure comprises the ear and/or side panel and at least a 
portion of the waist functionality. In another alternative belt 
structure, a belt completely encircling a wearers waist (i.e., a 
360 degree belt) may be formed, referring to FIG. 7 for 
example, by depositing one or more laterally oriented stretch 
Zones (or an array thereof) adjacent the front and rear waist 
edges 65, 69 so as to form a band oftension about the wearer's 
waist. 

0093. Reference is made to FIGS. 9A-I in which various 
side panels 104, 105, 10, 10, 111, 113, 115, 117 and 119 are 
depicted for a closable open or taped diaper 112. It should be 
understood that the side panels 105,10,10,111,113,115,117 
and 119 as described herein are interchangeable with any of 
the side panels or ears described in FIGS. 1-8 of the diaper 10 
or pant diaper 70. The stretch Zone arrows 116 are depicted to 
show the various force vectors that may be desirable in a 
typical side panel. The size of a given stretch Zone or array of 
stretch Zones in a region of the diaper 112 is dependent on the 
function of the stretch Zone and the desired tension/extension 
vectors in that given region of the diaper 112. Each stretch 
Zone may be smaller or larger than the region of the diaper 112 
in which it is primarily disposed. A given stretch Zone may 
overlap other regions of the diaper 112. 
(0094) Referring to FIGS. 9B-H, various linear stretch 
Zones 118 of plasto-elastic material in side panel 105 may be 
configured as lines or Strands generally having widths less 
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than about 2 mm and typically less than about 1 mm. Linear 
stretch Zones 118 may be configured as bands generally have 
widths between about 2 mm and about 20 mm and aspect 
ratios ranging from about 2:1 to about 100:1. Linear stretch 
Zones 118 may also be disposed at an angle with respect to the 
lateral centerline 151 (FIGS.9B and 9F). Preferred angles are 
in the range 0+70. Stretch Zones having a predominately 
lateral orientation are generally wider and have a higher 
modulus than those having a generally longitudinal orienta 
tion. Curved stretch Zones 120 may be either concave or 
convex with respect to the longitudinal or lateral centerlines 
150, 151, or both and may have radii of curvature greater than 
about 1 mm, preferably greater than about 10 mm, more 
preferably greater than about 50 mm. The curvature may 
optionally be variable over the length or “path of the stretch 
Zone 120. Alternatively, curved stretch Zones 120 may com 
prise a spiral or an overlapping or entangled configuration 
(not shown). Typically, the thickness of stretch Zones 118 
and/or 120 may be in the range of about 0.02 mm to about 5 
mm and the basis weight is in the range of about 20 g/m to 
about 300 g/m. 
0095 Suitable stretch Zone 118 or 120 shapes (not all 
shown) include rectangles, circles, ellipses, diamonds, tri 
angles, parallelograms, trapezoids, wedges or other sections 
of circles or ellipses, other polygons, or other irregular 
enclosed shapes. 
0096. Additional exemplary embodiments of the inven 
tion are shown in FIG.9C with side panel 107, FIG.9D with 
side panel 109, FIG.9E with side panel 111, FIG.9F with side 
panel 113, FIG.9G with side panel 115, and FIG. 9H with 
side panel 117. All of the side panels 109,111,113, 115, 117 
may be integral with or separately attached to the diaper 
chassis of the diaper 10 or pant diaper 70 described previ 
ously. Similarly, all of the linear stretch Zones 118 and 120 
may be made with a plasto-elastic material as described 
herein. FIGS. 9D-9H show additional stretch Zones 122 
applied to or formed as part of the fastener element 124 to 
impart the desired plastic and elastic properties of the present 
invention. This may be particularly useful when the user is 
adjusting the fit of the diaper 10 or diaper pant 70 after it is on 
the wearer. 
0097 Alternatively, an array of linear stretch Zones 118 or 
curved stretch Zones 120 or both may comprise a spiral or an 
overlapping or entangled configuration, for example a cross 
hatch array. Suitable stretch Zone shapes (not shown) include 
rectangles, circles, ellipses, diamonds, triangles, parallelo 
grams, trapezoids, wedges or other sections of circles or 
ellipses, other polygons, or other irregular enclosed shapes. 
0098. One particularly preferred embodiment of an array 
of stretch Zones is shown in FIG. 91 where side panel 119 
comprises a pair of cross hatch arrays 125, 127. As shown 
therein, both of arrays 125, 127 comprise a plurality of linear 
stretch Zones 118 in an overlapping, cross hatch pattern where 
the individual stretch Zones 118 have either a predominately 
lateral orientation or a predominately longitudinal orienta 
tion. As will be recognized and described herein, the stretch 
Zones 118 can also be at an angle other than 0° or 90° with 
respect to the centerlines. 
0099 Referring to FIGS. 10A and 10B, a diaper 130 simi 
lar to diaper 10 and having a longitudinal centerline 138, a 
lateral centerline 139, a rear waist end 135 and a front waist 
end 137 is depicted in which the waist and thigh Zones of the 
side panel 132 preferably comprise different stretch Zones 
134 and 136, varying in tension and/or angle as shown. Pref 
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erably, the side panel 134 stretch Zone nearer the waist end 
135 of diaper 130 may be oriented at an angle of about 0 to 
about minus 50 degrees from the lateral centerline 138, more 
preferably between about -5 degrees and about -30 degrees 
from the lateral centerline 138. Preferably, the stretch Zone 
136 may be oriented at an angle of about 0 to about plus 70 
degrees from the lateral centerline 138, more preferably 
between about +20 degrees and about +60 degrees from the 
lateral centerline 138. One preferred side panel 132 stretch 
Zone embodiment includes a stretch Zone 134 oriented at 
about -10 to -20° from the lateral centerline 139 and a stretch 
Zone 736 oriented at about +20° to +50° from the lateral 
centerline 139. 

0100. In certain preferred embodiments, at least one of the 
side panel stretch Zones 136 may be aligned with the end of 
the outer leg cuff elastics 140, 142 in order to provide an 
effective extension of the leg cuff elastic, thereby encircling 
the leg 144 with a combination of stretch Zone 136 and 140, 
142 shown in FIG. 10B. Regardless of the specific construc 
tion, composition, or geometry, or stretch properties of the 
side panel 132, the stretch Zones 134 and 136 in the waist and 
thigh areas are preferably capable of Substantially indepen 
dent action with respect to one another. Certain embodiments 
may include an additional side panel stretch Zone functioning 
as a transition between the leg and thigh Zones, i.e. a “transi 
tion Zone'. The transition Zone may have distinctly different 
stretch properties than either the leg or waist Zones and func 
tions to decouple or separate the deformations induced in the 
leg and waist panels by a wearer's body shape and activity 
level, allowing them to act independently minimizing inter 
action (e.g., hindrance of one element by another) therebe 
tween. In embodiments comprising a side panel transition 
Zone, the transition Zone may be substantially extensible to 
further promote independent action between the waist and 
thigh Zones of the side panel, while still providing sufficient 
stretch to accommodate the relative movements of the waist 
and thigh Zones while being worn by a wearer, controlling 
buckling and/or folding of the transition region. 
0101 Referring to FIGS. 11A-D, at least one stretch Zone 
151 or array of stretch Zones 150 may be included in the waist 
region of the diaper 130. The array 150 may have similar or 
varying degrees of elasticity or extensibility and may assume 
any geometry or orientation. For example, in FIG. 11A array 
150 is located at the waist end 135 of diaper 130, whereas 
FIG. 11B shows another embodiment in which the array 150 
is offset from waist end 135. It may be preferable to have the 
array 150 located generally in the lower back waist area as 
shown on apartial side view of wearer 152 in FIG.11C. In this 
way, the maximum fit and comfort will be experienced by the 
wearer 152 as the tension is applied by the article to the 
wearer's body at or immediately above the convexity of the 
buttocks (i.e., the “buttocks shelf), contributing to the overall 
anchoring capability of the article (i.e., its ability to resist 
sagging). 
0102. In certain preferred embodiments as shown in the 
partial plan view of diaper 130 in FIG. 11D, array 150 com 
prises a plurality of stretch Zones 154 that extend into side 
panels 132, 133. These stretch Zones 154 have a high local 
ized resistive elastic forces or a “high tension' and are aligned 
with the waist end 135. The high-tension stretch Zones 154 
may be adjacent the waistend 135 or may be disposed inboard 
thereof. Typically, the high-tension stretch Zones 154 are 
disposed between about Zero and 30 mm from the waist end 
135 of the diaper 130. Preferably, the high-tension stretch 
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Zones 154 are disposed less than about 20 mm from the waist 
end 135. Generally, the high-tension stretch Zones 154 may 
correspond to an area 156 on the wearer 152 body immedi 
ately above or at the upper curvature of the buttocks 158 
where the high-tension stretch Zones 154 (or array 150) func 
tions to provide additional anchoring capability for the diaper 
152 by applying a normal force to the geometric “shelf 
created by the buttocks 158. The high tension stretch Zones 
154 comprising array 150 additionally hold the waist end 135 
of the diaper 152 against the wearer's back 160 preventing 
back waist gapping. 
0103) In embodiments comprising an array 150 of stretch 
Zones 154 at or near the waist end 135 of diaper 130 and 
extending through multiple regions of the back waist and 
crotch of the article, the remaining area of the waist end 135 
may have either a lower elastic resistive force, may be prima 
rily extensible, or may comprise areas with either property. In 
any case, this waist end 135 area (i.e., the area not including 
the stretch Zones 150 or 154) may be a low-tension Zone. 
0104 Referring to FIG. 11D, stretch Zones 162, which 
comprise a portion of a leg gasketting feature, may be Sub 
stantially aligned with the longitudinally outboard edges 164 
and 166 of side panels 132 and 133, respectively. Optionally, 
transition stretch Zones 168 and 170 may be disposed inter 
mediate stretch Zones 154 and 162. The stretch Zone 154 may 
provide a primary anchoring function and stretch Zones 162, 
168 and 170 may provide a dynamic leg motion accommo 
dation function. While stretch Zones 154 and 162 may be 
preferably primarily elastic, stretch Zones 168 and 170 may 
be primarily extensible so as to act as a transition Zone as 
described above. 
0105 Preferably, diaper 130 also comprises at least one 
extensible stretch Zone so as to provide adequate coverage of 
the buttocks 158 (not shown in FIGS. 11A-D, see FIGS. 14A, 
B), conform to a wearer's shape, and relieve stress in the 
transition region between the crotch as it goes between the 
wearer 152 (FIG. 11C) legs and the waist end 135 region. As 
described previously, side panels 132 and 133 may comprise 
distinct stretch Zones 154, 162, 168 and 170 having different 
functions and may be single stretch Zones having different 
properties throughout the stretch Zone or have physical delin 
eations between stretch Zones 154, 162, 168 and 170 such as 
slits, holes, or other deformation. However, stretch Zones 154 
and 162 preferably comprise stretch Zones, or arrays of 
stretch Zones, having different properties, geometry, and/or 
dimensions from each other. 
0106 Referring to FIG. 12, another embodiment of diaper 
10 is depicted in which the front waist region 26 may com 
prise at least one stretch Zone 172 The function of stretch Zone 
172 is to dynamically accommodate the contraction and 
expansion cycles of the wearer's abdomen as the wearer 
moves and/or changes position, preventing front waist Sag 
ging. The stretch Zone 172 is preferably substantially aligned 
with the front waist end 18 of the diaper 10. In closable 
versions of diaper 10 including a fastening landing Zone 27 
disposed in or near the front waist end 18, the landing Zone 27 
may be shaped in a configuration presenting a concavity to the 
front waist end 18 of the diaper 10. In these embodiments, 
stretch Zone 172 may at extend into the landing Zone 27 
concavity 172 as shown in FIG. 12. 
0107 While the buttocks region 174 located in the back 
waist region in proximity to the crotch region as shown on 
diaper 10 may comprise either elastic or extensible stretch 
Zones, or a combination thereof, in preferred embodiments, 
the buttocks region 174 may be primarily extensible in order 
to accommodate the largest wearer circumference (i.e., the 
buttocks) and the volume of the absorbent core 176 depicted 
in dashed lines, allowing the buttocks region 174 to have a 
lower on-wearer tension than the rear waist end 16 region. 
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The buttocks region 174 may have stretch Zones with exten 
sibility that allows for a smoother geometric transition from 
the constricted absorbent care 176 between the wearer's legs 
to the side panels 34 and 36 which may have stretch Zones as 
described in FIG.11D for anchoring. The buttocks region 174 
preferably may elongate further than the waist end 16 region 
to accommodate the wearers anatomic shape. 
0.108 Referring to FIG. 13, another embodiment of diaper 
130 is shown in which region 178 is provided with a stretch 
Zone or array of stretch Zones that lie adjacent the rear waist 
region. This region may be preferably aligned with the side 
panels 132 and 133 and/or the fasteners 180 and 182 disposed 
on side panels 132 and 133 in order to create a substantially 
continuous line of tension around the waist to promote con 
forming sustained fit. As shown in FIG. 13, the stretch Zone 
178 preferably at least partially overlaps one of the two imagi 
nary lines 184 and 186 that connect the longitudinally out 
board edges 188, 190 and 192,194 of either fasteners 180 and 
182, respectively. In embodiments in which diaper 130 does 
not include fasteners 180 and 182, for example in diaper pant 
70 of FIG. 4, imaginary lines 184 and 18.6 may connect the 
narrowest outboard point edges 196 and 198 ofside panel 133 
and its opposing outboard point edges 200 and 202 on side 
panel 132. In embodiments which include a stiffening ele 
ment that is wider than the fastener (not shown), the separa 
tion of the imaginary lines is defined by the longitudinal 
length of the stiffening element. 
0109 FIG. 14A show diaper 130 before the initial pull or 
stretch, and FIG. 14B show diaper 130 after the initial stretch 
or pull to exemplify twice its original size extensible capabil 
ity. The diaper 130 embodiment of FIGS. 14A and 14B may 
employ any one or more of the stretch Zone options previously 
discussed. 

0110 Referring to FIG. 15, a stretch Zone 204 is shown on 
diaper 10 in the front crotch region 28 spanning into the front 
waist region 26. The stretch Zone 204 may be primarily ori 
ented in the longitudinal direction of the diaper 10 allowing 
the user to adjust the longitudinal dimension by arrow 206, or 
“rise', of the diaper to better fit larger or taller wearers. The 
stretch Zone 204 may be primarily extensible in order to avoid 
large residual contractive forces that might pull the front of 
diaper 10 down, resulting in sagging. Preferably, the area of 
greatest extension is substantially aligned with and overlap 
ping the longitudinal centerline 12. Stretch Zone 204 may also 
comprise stretch Zones laterally outboard of and at an angle to 
the longitudinal centerline 12 and diverging toward the front 
corners of diaper 10 as shown by arrows 208 and 210 in FIG. 
15. These lines or arcs of tension may be primarily elastic so 
as to provide suitable suspension for the absorbent core and 
wearers waist held therein by “connecting these loads to the 
anchoring Zones of the article via suitable lines, or “paths of 
tension. Alternatively, these “load distribution elements' may 
comprise lines, arcs, bands, or other geometric regions of 
inextensibility in the Surrounding areas of crotch region 28 
and front waist region 26 and may extend to accommodate the 
wearer’s rise, while the outboard inextensible load distribu 
tion elements provide Support for waste load. 
0111 Referring to FIG.16, another embodiment of diaper 
10 is shown in which leg regions 30 and 32 may stretch Zones 
212 and 214. Preferably, stretch Zones 212 and 214 are sub 
stantially aligned in the longitudinal direction and are highly 
elastic. Optionally, stretch Zones 212 and 214 may be 
included that may be curvilinear or at an angle to the longi 
tudinal centerline 12. Portions of the leg regions 30 and 32 
may comprise one or more additional extensible stretch Zones 
216 and 218 that are oriented at an angle to the longitudinal 
centerline 12 of diaper 10. Typically, stretch Zones 216 and 
218 may be at an angle of about 45 degrees to about 90 
degrees from the longitudinal centerline 12. 
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Diaper Component Description Applicable to All 
Embodiments of Present Invention 

0112 All of the embodiments in FIGS. 1-13 have diaper 
components which may take any one or more of the materials, 
designs, and methods of assembly described hereinafter with 
out departing from the scope of the present invention. While 
any of the article components may be assembled in a variety 
of well known configurations, exemplary diaper configura 
tions are described generally in U.S. Pat. No. 3,860.003: U.S. 
Pat. No. 5,151,092; and U.S. Pat. No. 5,221,274; and U.S. Pat. 
No. 5,554,145; U.S. Pat. No. 5,569,234; U.S. Pat. No. 5,580, 
411; and U.S. Pat. No. 6,004,306. 
0113 Exemplary breathable materials may include mate 

rials such as woven webs, nonwoven webs, composite mate 
rials such as film-coated nonwoven webs, microporous films 
Such as manufactured by Mitsui Toatsu Co., of Japan under 
the designation ESPOIR NO and by Exxon Chemical Co., of 
Bay City, Tex., under the designation EXXAIRE, and mono 
lithic films such as manufactured by Clopay Corporation, 
Cincinnati, Ohio under the name HYTREL blend P18-3097 
Some breathable composite materials are described in greater 
detail in U.S. Pat. No. 6,187,696; U.S. Pat. No. 5,938,648: 
U.S. Pat. No. 5,865,823; and U.S. Pat. No. 5,571,096. 
0114. The article may include a structural elastic-like film 
web is an extensible material that exhibits an elastic-like 
behavior in the direction of elongation without the use of 
added elastic materials and is described in more detail in U.S. 
Pat. No. 5,518,801. In alternate embodiments, the backsheets 
may comprise elastomeric films, foams, strands, or combina 
tions of these or other suitable materials with nonwovens or 
synthetic films. 
0115 Exemplary absorbent structures for use as the absor 
bent core are described in U.S. Pat. No. 4,610,678; U.S. Pat. 
No. 4,673,402; U.S. Pat. No. 4,834,735; U.S. Pat. No. 4,888, 
231; U.S. Pat. No. 5,137,537; U.S. Pat. No. 5,147,345; U.S. 
Pat. No. 5,342,338; U.S. Pat. No. 5,260.345; U.S. Pat. No. 
5,387,207; and U.S. Pat. No. 5,625,222. 
0116 Suitable absorbent and nonabsorbent sublayers are 
described in European Patent Application No. EP 0847 738 
A1 and U.S. Pat. No. 5.941,864. Further, the sublayer, or any 
portion thereof, may include or be coated with a lotion or 
other known Substances to add, enhance or change the per 
formance or other characteristics of the element. 

0117 Some exemplary surface fastening systems are dis 
closed in U.S. Pat. No. 3,848,594; U.S. Pat. No. 4,662,875; 
U.S. Pat. No. 4,846,815; U.S. Pat. No. 4,894,060; U.S. Pat. 
No. 4,946,527; the herein before referenced U.S. Pat. No. 
5,151,092; and U.S. Pat. No. 5,221.274. An exemplary inter 
locking fastening system is disclosed in co-pending U.S. 
application Ser. No. 09/143,184 entitled “Absorbent Article 
Fastening Device' in the names of Kline etal. filed on Aug. 8, 
1998. The fastening system may also: provide a means for 
holding the article in a disposal configuration as disclosed in 
U.S. Pat. No. 4,963,140; include primary and secondary fas 
tening systems, as disclosed in U.S. Pat. No. 4,699.622; 
means to reduce shifting of overlapped portions or to improve 
fit as disclosed in U.S. Pat. No. 5,242,436. means to resist 
gapping at a wearer's belly as disclosed in U.S. Pat. No. 
5,499,978 in U.S. Pat. No. 5,507,736 and in U.S. Pat. No. 
5,591,152. 
0118 Suitable training pants and pull-on diapers are dis 
closed in U.S. Pat. No. 5,246,433: U.S. Pat. No. 5,569,234: 
U.S. Pat. No. 6,120,487; U.S. Pat. No. 6,120,489;U.S. Pat. 
No. 4,940,464; and U.S. Pat. No. 5,092,861. 
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0119 Examples of diapers with elasticized side panels are 
disclosed in U.S. Pat. No. 4,857,067; U.S. Pat. No. 4,381,781; 
U.S. Pat. No. 4,938,753; the herein before referenced U.S. 
Pat. No. 5,151,092; U.S. Pat. No. 5,221,274; U.S. Pat. No. 
5,669,897; and U.S. Pat. No. 6,004,306. 
I0120 U.S. Pat. No. 3,860,003 describes a disposable dia 
per which provides a contractible leg opening having a side 
flap and one or more elastic members to provide an elasticized 
leg cuff (a gasketting cuff). U.S. Pat. Nos. 4,808,178 and 
4.909,803 describe disposable diapers having “stand-up” 
elasticized flaps (barrier cuffs) which improve the contain 
ment of the leg regions. U.S. Pat. Nos. 4,695.278 and 4,795, 
454 describe disposable diapers having dual cuffs, including 
gasketting cuffs and barrier cuffs. 
I0121 Embodiments of the present invention may also 
include pockets for receiving and containing waste, spacers 
which provide voids for waste, barriers for limiting the move 
ment of waste in the article, compartments or Voids which 
accept and contain waste materials or any combinations 
thereof. Examples of pockets and spacers for use in absorbent 
products are described in U.S. Pat. No. 5,514,121; U.S. Pat. 
No. 5,171,236; U.S. Pat. No. 5,397,318; U.S. Pat. No. 5,540, 
671; U.S. Pat. No. 6,168,584; U.S. Pat. No. 5,306,266; and 
U.S. Pat. No. 5,997.520. Examples of compartments or voids 
are disclosed in U.S. Pat. No. 4,968,312; U.S. Pat. No. 4,990, 
147; U.S. Pat. No. 5,062,840; and U.S. Pat. No. 5,269,755. 
Examples of suitable transverse barriers are described in U.S. 
Pat. No. 5,554,142; U.S. Pat. No. 6,010,490; and U.S. Pat. 
No. 5,653.703. Examples of other structures especially suit 
able for management of low viscosity feces are disclosed in 
U.S. Pat. Nos. 5,941,864; 5,977,430 and 6,013,063. 
I0122) The diaper 10 of FIG. 1 is preferably applied to a 
wearer by positioning one of the waist regions under the 
wearer's back and drawing the remainder of the diaper 
between the wearer's legs so that the other waist region is 
positioned across the front of the wearer. The fastener ele 
ments are then used by the caregiver to join the front and rear 
waist regions so as to encircle the wearer's waist. The elasti 
cized side panels will typically be extended and tensioned 
during this operation so as to conform to the size and shape of 
the wearer. A pant, such as that shown in FIG. 6, may be 
placed in position on the wearer by inserting the wearer's legs 
into the leg openings and sliding the pant into position about 
the wearer's lower torso. 

EXAMPLES 

Comparative Example 1 

I0123. This example describes film formation from two 
resins of the prior art: an experimental grade of ADFLEX 
7573 (a reactor blend of an ethylene-based elastomer and 
polypropylene available from Basell Polyolefins of Wilming 
ton, Del.) (1-1); an isotactic polypropylene with Stereoerrors 
along the polymer chain as disclosed in U.S. Pat. No. 6,555, 
643 (1-2); a high-performance blend typically used in diaper 
stretch components comprising a styrenic block copolymer 
available from Kuraray Co. Ltd. of Tokyo, Japan as Septon 
4033 (1-3); an elastomeric polypropyleneas is available from 
Exxon Mobil Chemical of Huston, Tex. as VISTAMAXX 
1100 (1-4); and two blends of a very low density polyethylene 
(EXACT 4049 from Exxon Mobil of Huston, Tex.) and a 
linear low density polyethylene (LL6201 from ExxonMobile 
Chemical of Huston,Tex.) where ID 1-5 is 85% VLDPE/15% 
LLDPE and 1-6 is 70% VLDPE/30% LLDPE. Tables 1 and 2 
list film properties. 
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TABLE 1. 

Prestrain Specimen Film basis Initial load (a) Final load (a) Force 
Composition Temperature width weight 50% strain' 50% strain' Relax. (10 hrs) 

ID (° C.) (mm) (g/m) (N) (N) (%) 

1-1 23 12.7 97 3.44 1.49 57 
1-2 23 12.7 141 1.06 O.54 49 
1-3 23 15.9 179 O.61 0.44 28 
1-4 23 19.0 151 O.99 O.40 59 
1-5 23 12.7 143 2.27 O.98 57 
1-6 23 12.7 103 2.24 1.14 49 

Normalized to 150 g/m and 6.4 mm width 

TABLE 2 

8. 

1st Cycle (200%, RT) 2nd Cycle (50%, R.T.) 

Stress (a) 9% Set Stress (a) %. Set 
Basis 200% after 1st Stress (a) 96 Force 30% %. Set 
Weight Prestrain Cycle SO% Relaxation Unload after 2nd 

Blend ID g/m MPa. % MPa. (a) 50%% MPa. Cycle % 

1-1 111 6.88 87.9 6.36 514 O.25 15.3 
1-2 154 2.74 3.9 1.24 18.8 O.64 6.7 
1-3 128 1.13 5.4 O.64 7.5 O.39 4.0 
1-4 148 1.75 13.6 O.95 17.4 O45 6.7 

b 

1st Cycle (300%, RT) 2nd Cycle (200%, R.T.) 

Stress (a) 9% Set % Force Stress (a) %. Set 
Basis 200% after 1st Stress (a) Relaxation 30% after 2nd 

Blend ID Weight Prestrain Cycle SO% (a) 50% Unload Cycle 

1-5 18O 3.54 742 4.15 29.8 : >30% 
1-6 168 4.14 86.5 S.12 32.O : >30% 

Stress too low to measure 

0.124. As can be seen: 1) the polyethylene-containing TABLE 3-continued 
blends typically have a relatively high stress at both 200% and 
50% elongations (related to stiffness), 2. high force relax- Elastomeric Polyolefin 
ation after a second elongation cycle (>15%) and, sometimes, Blend ID Polypropylene Material? LLDPE VLDPE4 
3) negligible stress at 30% elongation during the unload of the 
second cycle and/or a high level of additional set after a 2-3 60 30 10 O 
second loading cycle. 2-4 60 30 O 10 

2-5 40 60 O O 
Example 2 2-6 40 45 15 O 

2-7 40 45 O 15 0.125. This example illustrates the possibility of modifying 
the tensile properties of a commercial elastomeric polypro 
pylene via the addition of a commercial soft, deformable 
polyolefin-based material. 
0126 The following materials were compounded in a 
batch mixer available from Haake Polylab of Newington, 
N.H. Fifty gram batches were processed for about 6 min at 
170° C. Commercially available antioxidants were also added 
to the mix at a low level (<1%) to help protect the blend from 
thermal/oxidative degradation. The following compositions 
(all values in wt. percent) were prepared according Table 3 

TABLE 3 

Elastomeric Polyolefin 
Blend ID Polypropylene' Material LLDPE VLDPE 

2-1 1OO O O O 
2-2 60 40 O O 

'Elastomeric polypropylene as is available from ExxonMobil Chemical of Huston, TX as 
VISTAMAXX1100, 
*PARAFILMM is a polyolefin laboratory film commercialized by American National Can 
of Chicago, IL. The film was cut into pieces prior to being added to the batch mixer, 
Linear low Density polyethylene (MI=50g 10 min, Density = 0,926 g/cm) as is available 
from ExxonMobil Chemical of Huston, TX as LL6201 
Very low density polyethylene (MI= 4.5 g/10 min; Density = 0.873 g/cm) as is available 
from ExxonMobil Chemical of Huston, TX as EXACT 4049. 

I0127 Compression-molded film samples were prepared 
using a Carver press (Available from Carver, Inc. of Wabash, 
Ind.) using the following steps: 

I0128 1. Place a Teflon(R) template (A Teflon R sheet with 
the center area cut away to define the sample area). The 
thickness of the sheet determines the thickness of the 
sample.) on a 0.005" thick Teflon R sheet. Place composi 
tion to be formed onto the press, in the open area of the 
template. Cover with a second 0.005" thick Teflon R sheet. 
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0129 2. Place the Teflon(R) sheets/composition “sand 
wich' between heated (200° C.) platens of the Carver Press 
and slowly load to 5,000 pounds of pressure. Wait 30 
seconds. 

0130 3. Increase pressure to 12,000 lbs and wait 60 sec 
onds. 

0131 4. Release pressure, rotate the Teflon(R) sheets/com 
position “sandwich'180° and load to 12,000 lbs. Wait 30 
seconds and release pressure. 

0132 5. Immediately remove the Teflon R sheets/compo 
sition “sandwich' and cool it between room-temperature 
metal plates. 

0.133 6. If the film that has been formed does not readily 
release from the Teflon(R), place in a freezer, wait 5 minutes, 
and peel film from Teflon R. 

0134. The film samples were allowed to age for 24 hrs 
before being Subjected to mechanical testing. Force relax 
ation (Table)) and hysteresis testing (Tables 5 and 6) was 
carried out according to the methods described above and the 
data are shown in the following tables (A minimum of two 
specimens was analyzed for each reported value): 

13 
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TABLE 6 

1st Cycle (300%. RT 2nd Cycle 

Stress (a) 200%. R.T. 

Basis 300% Stress (a) %. Force 
Blend Weight Prestrain % Set after 200% Relaxation (c) 
ID g/m MPa. 1st Cycle % MPa. 200% 9/o 

2-1 132 1.92 19.6 1...SO 18.3 
2-2 161 1.69 46.5 1.82 32.7 
2-3 108 2.55 36.8 2.26 31.7 
2-4 134 2.53 37.6 2.36 28.8 
2-5 130 140 744 18O 38.9 
2-6 112 2.37 83.5 2.8O 41.4 
2-7 112 2.76 78.4 3.37 35.1 

Modified hysteresistest (initial 300% cycle, followed by 2d 2009, cycle (hold for 30 sec at 
200%) 

I0135. As can be seen, blending PARAFILMM into VIS 
TAMAXX results in large % set values in the film as a result 
of pre-straining; The higher the strain, the higher the set 
(>80% set for a blend containing 60% PARAFILM strained 

TABLE 4 

Prestrain Specimen Film basis Initial load (a) Final load (a) Force 
Temperature'? width weight 50% strain: 50% strain: Relax. (10 hrs) 

Blend ID (° C.) (mm) (g/m) (N) (N) (%) 

2-1 23 19 151 O.99 0.40 59 

2-2 23 19 131 O.82 O.23 71 

2-2 40 19 120 O.S4 O.19 65 

2-2 403 13 135 O.48 O16 66 

2-3 23 19 104 O.87 O.25 70 

2-4 23 13 124 O.89 O.26 71 

2-5 23 19 109 O.S8 O.14 77 

2-5 40 13 97 O46 O.14 70 

2-6 23 19 106 1.OS O.33 69 

2-7 23 13 104 1.09 O.35 68 

Temperature at which prestrain step was conducted. 

*Prestrained to 300% instead of 200% 

Normalized to 150 g/m and 6.4 mm width 

Strained to 50% before reaching temperature equilibrium in environmental chamber 

TABLE 5 

1st Cycle (200%, RT) 2nd Cycle (50%, R.T. 

Stress (a) Stress (a) %. Set 
Basis 200% %. Set Stress (a) % Force 30% after 
Weight Prestrain after 1st SO% Relaxation Unload 2nd 

Blend ID g/m2 MPa. Cycle % MPa. (a) 50%% MPa. Cycle % 

2-1 148 1.75 13.6 O.95 17.4 O45 6.7 
2-2 156 1.45 30.1 O.84 26.7 O.21 7.8 
2-3 106 2.12 24.4 1.OO 26.4 O.25 7.9 
2-4 135 2.04 22.4 1.02 24.5 O.31 7.6 
2-5 117 1.25 43.4 O.81 31.7 O.13 9.6 
2-6 104 2.29 48.1 O.6O 34.7 O.08 1O.O 
2-7 110 2.50 46.6 1.34 24.5 O.26 7.9 
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up to 300% at R.T.). It is believed that the PARAFILMM 
lowers the stress required to deform the material up to a given 
strain, whether during the initial cycle or at low strains in 
Subsequent cycles. Said another way, it provides the plasto 
elastic functionality with as soft touch and feel that nicely 
complement the conforming fit benefit from the VIS 
TAMAXX. As can be seen, Adding a linear low density 
polyethylene component (with more or less crystallinity) to 
the blends tends to increase both loading and loading stresses, 
without much influence on the amount of set and/or force 
relaxation. The % force relaxation at body temperature after 
10 hrs increases with the addition of PARAFILM, an indica 
tion of a partial loss in the elastic/recoverable characteristics 
of the material. 
0.136 Table 7 illustrates the amount of permanent defor 
mation (expressed in terms of specimen length relative to 
initial sample length) for the above material compositions 
when Subjected to 2 Successive deformation cycles up to 
300% or 500% (of the original sample length in both defor 
mations) at room temperature (~23° C.). Compression 
molded film samples were used having 5 mm width and 2 cm 
length. The samples were hand-strained to a first stretch 
dimension (i.e. 300% for VM1, 500% for the plasto-elastic 
compositions 2-2-2-7), held for 3 sec and allowed to relax for 
5 min before the operation was repeated. 
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0.137 As can be seen, the plasto-elastic blends (2-2 to 2-7) 
exhibit an increase in permanent size in the range of 50% to 
125% as the result of the incorporation of various amounts of 
PARAFILM. The addition of LLDPE or VLDPE to PARA 
FILM further enhances the 96 set in blends when PARAFILM 
is the majority component of the blend. It should also be noted 
that set does not Substantially increase on an additional Strain 
cycle. For example, the difference in % set between the first 
and second cycle is typically less than 10% and often less than 
5%. This is an indication of the excellent dimensional stabil 
ity of the plasto-elastic composition beyond the prestraining 
cycle. Said another way, there is substantially elastic behavior 
after the first prestraining cycle. 

Example 3 
0.138. This example illustrates the effect on a variety of 
elastomeric materials due to the addition of a commercial 
soft, deformable polyolefin-based material (PARAFILMM). 
0.139. The following materials were compounded in a 
batch mixer available from Haake Polylab of Newington, 
N.H. Fifty gram batches were processed for about 6 min at 
170° C. Commercially available antioxidants were also added 
to the mix at a low level (<1%) to help protect the blend from 
thermal/oxidative degradation. Table 8 describes the compo 
sitions that were prepared (all values in wt. percent). 

TABLE 7 

Initial First Stretch First Relaxed Second Stretch Second Relaxed 
Dimension Dimension Dimension Dimension Dimension 

Blend ID (cm; %) (cm; %) (cm;%) (cm; %) (cm;%) 

2-1 2: 100% 6: 300% 2.3; 115% 6: 300% 2.3; 115% 
2-2 2: 100% 10: 500% 3.1: 155% 10: 500% 3.15; 158% 
2-3 2: 100% 10: 500% 3.1: 155% 10: 500% 3.2; 16.0% 
2-4 2: 100% 10: 500% 3.0; 150% 10: 500% 3.15; 158% 
2-5 2: 100% 10: 500% 3.7; 185% 10: 500% 3.85; 193% 
2-6 2: 100% 10: 500% 4.5; 225% 10: 500% 4.65; 23.3% 
2-7 2: 100% 10: 500% 4.6; 23.0% 10: 500% 4.75; 23.8% 

TABLE 8 

Styrenic 
Block Very Low Linear Low 

Polyolefin Copolymer Density Density Metallocene 
Blend ID Material Blend? Polyethylene Polyethylene VLDPP Polypropylene 

3-1 40 60 
3-2 60 40 
3-3 40 51 9 
3-4 60 34 6 
3-5 40 51 9 
3-6 60 34 6 
3-7 50 30 17 3 
3-8 50 30 17 3 
3-9 50 25 21.25 3.75 

PARAFILMM is a polyolefin laboratory film commercialized by American National Can of Chicago, IL. The film was cut 
into pieces prior to being added to the batch mixer, 
2A high-performance blend typically used in diaper stretch components. It consists of a Styrenic Block Copolymer available 
from Kuraray Co. Ltd. of Tokyo, Japan as Septon 4033, a polystyrenegrade from Nova Chemicals of Pittsburgh, PA as PS3190 
and an oil available from Penreco of The Woodlands, TX as Drakeol 600 that are blended together at a 55/1035 ratio. 
EXACT 4049 (MI = 4.5 gf 10 min; Density = 0.873 g/cm) available from ExxonMobil Chemical Co of Huston, TX. 
“LL6201 (MI = 50g 10 min, Density = 0.926 g/cm) available from ExxonMobil Chemical Co of Huston, TX. 
VLDPPMARS3900 (MFR-3g 10 min; density = 0,862 g/cm) is avery low density polypropylene material that is described 
in U.S. Pat. No. 6,555,643. 
A metallocene polypropylene (MFR = 8 g/10 min; Density = 0.950 g/cm) as is available from Atofina Petrochemicals of 
Huston, TX as EOD-00-07. 
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Note that in the case of the very low crystallinity polyolefin 
materials, a small fraction (up to about 15% in the composi 
tion created above) of a higher crystallinity material may be 
added 
0140 Compression-molded films were prepared with a 
Carver press using the method described in Example 2. Force 
relaxation (Table 9) and hysteresis testing (Table 10) was 
carried out according to the methods described above and the 
data are shown in the following tables (A minimum of two 
specimens was analyzed for each reported value): 

TABLE 9 

Initial Final Force 
Film load load Relax. 

Pre-strain Specimen Basis (a) 50% (a) 50% after 
Blend Temperature Width weight strain'' strain'' 10 hrs 
ID (° C.) (mm) (g/m) (N) (N) (%) 

3-1 23 13 118 0.57 O.23 60 
3-2 23 13 152 O.63 O.22 66 
3-3 23 1.f4 118 2.68 1.08 60 
3-4 23 13 144 2.19 O.8O 63 
3-5 23 13 133 O.99 O.31 68 
3-6 23 25 108 O.84 O.25 70 
3-7 23 13 140 1.23 O.S1 59 
3-8 23 13 130 O.74 O.30 60 
3-9 23 13 124 O.78 O.23 71 

Normalized to 150 g/m and 6.4 mm width 
'Strained to 50% before reaching temperature equilibrium in environmental chamber 

TABLE 10 

1st Cycle (200%, RT 
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0.141. As can be seen, adding PARAFILM M results in 
large % set values in the film during prestraining for a variety 
of elastomeric materials. At comparable PARAFILM/elas 
tomer blend compositions, the styrene block copolymer 
based blend exhibits the least amount of set as well as the 
lowest amount of force relaxation, whether the latter is mea 
sured at room temperature after 30 sec or after 10 hrs at body 
temperature. Normalized load values also remain relatively 
low. The elastomeric polypropylene-based grades (composi 
tions 2-2 and 2-5 of Example 2) exhibit higher set values, 
Somewhat higher force relaxation as well as slightly higher 
load values. The elastomeric polyethylene blends exhibit the 
highest '% set values (large shaping component), high load 
values and relatively low force. Also, tri-component blends 
that combine PARAFILM with two different types of elas 
tomers (as illustrated by compositions 3-7 to 3-9) may be 
created to further tailor the balance of properties of the blend 
to those required for any specific application. 

Example 4 
0142. This example illustrates the effect on tensile prop 
erties of a commercial elastomeric polypropylene grade 
(VISTAMAXX) by the addition of wax/polyolefin mixtures. 
0143. The following blends were compounded in a batch 
mixer available from Haake Polylab of Newington, N.H. 
Fifty gram batches were processed for about 6 min at 170° C. 
Commercially available antioxidants were also added to the 
mix at a low level (<1%) to help protect the blend from 
thermal/oxidative degradation. Compositions according 
Table 11 were prepared (values expressed in weight%). 

2nd Cycle (50%. R.T. 

Stress (a) Stress (a) %. Set 
Basis 200% %. Set Stress (a) % Force 30% after 
Weight Prestrain after 1st SO% Relaxation Unload 2nd 

Sample ID g/m’ MPa. Cycle % MPa. (a) 50%% MPa. Cycle % 

3-1 137 1.71 15 O.82 17.2 O3S 7.2 
3-2 114 1.21 30 O.S3 26.5 O.13 8.5 
3-3 125 4.O3 89 3.69 25.4 O.6O 1O.O 
3-4 139 3.61 98 3.44 28.3 O4O 12.4 
3-5 143 2.60 41 1.24 36.8 O.15 8.0 
3-6 123 2.04 67 1.26 43.2 O.04 12.5 
3-7 133 2.21 64 1...SO 23.9 O3S 8.3 
3-8 138 1.78 31 O.82 29.7 O.17 7.4 
3-9 137 1.59 38.5 O.82 31.8 O.13 9.9 

TABLE 11 

Elastomeric PP Blend Component 

Linear Low Very Low 
Polypropylene Reactor Low Low Molecular Molecular Molecular 

Blend Random Blend Density Microcrystalline Weight Weight Polypropylene Weight 
ID Copolymer Polypropylene Polyethylene Wax Polyethylene?Wax Polyethylene Wax Polyisobutylene 

4-1 60 8 24 8 

4-2 60 8 32 
4-3 60 8 32 

4-4 50 10 8 32 
4-5 40 12 48 
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TABLE 1 1-continued 

Elastomeric PP Blend Component 

Linear Low Very Low 
Polypropylene Reactor Low Low Molecular Molecular Molecular 

Blend Random Blend Density Microcrystalline Weight Weight Polypropylene Weight 
ID Copolymer Polypropylene Polyethylene Wax Polyethylene/Wax Polyethylene Wax Polyisobutylene 

4-6 60 2O 2O 
4-7 60 10 10 2O 

Available from ExxonMobil Chemical of Huston, TX as VISTAMAXX1100. 
2Soft polypropylene-based thermoplastic elastomer reactor blend produced using Catalloy technology and available as ADFLEX 7353 from Basell Polyolefins of Elkton, M D. 
Linear low density polyethylene (Melt Index = 50g 10 min, Density = 0,926 g/cm) as is available as LL6201 from ExxonMobil Chemical Co of Huston, TX. 
Microcrystalline wax available from the Crompton Corporation of Middlebury, CT as MULTIWAXW-835. Refined Wax 128 is a low melting refined petroleum wax available from the 
Chevron Texaco Global Lubricants of San Ramon, CA. 
A low molecular weight polyethylene as is available for Honeywell Specialty wax and additives of Morristown, NJ as A-C 735. 
A low molecular weight polypropylene as is available from Clariant, Pigments & Additives Division of Coventry, RI as LICOWAXPP230, 
"A very low molecular weight polyisobutylene as is available from BASF of Ludwigshafen, Germany as OPPANOL B. Compression-molded films were prepared with a Carver press using 
the method described in Example 2. Force relaxation and hysteresis testing was carried out according to the methods described above and the data are shown in Tables 12 and 13 below 
(minimum of two specimens): 

TABLE 12 Adding a fraction of reactor blendelastomeric polypropylene 
not only lowers the amount of force relaxation but also 

Initial Final increases stress values. 
Film load load 

Prestrain Specimen Basis (a) 50% (a) 50% Force 
Blend Temperature Width Weight Strain' Strain' Relaxation 
ID ( C.) (mm) (g/m2) (N) (N) (%) Example 5 

4-1 23 25 115 O.39 O.11 72 0145 This example describes film formation from blends 
i 3. 3. R. s 9. g of an isotactic polypropylene with Stereoerrors along the 
4-4 23 25 122 0.65 0.2s 57 polymer chain as disclosed in U.S. Pat. No. 6,555,643 the 
4-5 23 25 86 O.64 O.24 62 isotactic polypropylene resin was blended with various modi 
ig 3. 13. 8. 8. g fiers as described in Table 14. Samples 5-1 to 5-5 were com 

pounded (including commonly used stabilizer materials such 
'Normalized to 150 g/m and 6.4 mm width as antioxidants and the like at <1% of the blend) using a 

laboratory-scale mixer available from C. W. Brabender 
TABLE 13 

1st Cycle (200%, RT) 2nd Cycle (50%, R.T.) 

Stress (a) Stress (a) 
Basis 200% Stress (a) % Force 30% %. Set 

Weight Prestrain % Set after SO% Relaxation Unload after 2nd 

Blend ID g/m2 MPa. 1st Cycle % MPa. (a) 50%% MPa. Cycle % 

4-1 124 1.56 29.3 O.78 3O.O O.15 1O.O 

4-2 115 1.62 39.3 O.94 30.6 O.15 9.8 

4-3 132 1.11 28.4 O.64 29.0 O.14 9.O 

4-4 131 2.07 39.3 1.10 32.3 O16 10.8 

4-5 90 1.92 94.9 1.63 45.8 O 2O.S 

4-6 131 1.86 20.4 1.02 21.9 O.39 7.0 

4-7 127 2.59 24.5 1.16 27.5 O.35 6.9 

0144. As can be seen, various combinations of high Instruments of Hackensack, N.J. The films were compression 
molecular weight polyethylene, molecular weight polyethyl 
ene, polyethylene wax and polypropylene wax can be 
blended with a polypropylene-based elastomer to provide a 
blend with a combination of plastic and elastic properties. 

molded into films having a thickness of -200LL by heating to 
~200° C. and compressing between PTFE sheets in a Carver 
Press using a method similar to steps 1 through 14 in the 
Hysteresis Test method described below. 
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TABLE 1.4 

Polymer According to 
U.S. Pat. No. 6,555,643 Modifier Film Caliper 

Sample (%) (%) (1) 

S-1 1OO 162 
S-2 85 15. 218 
S-3 70 30 229 
5-4 55 45° 198 
5-5 70 3Of 2O1 

17 

Experimental metallocene polypropylene having a melt flow rate of 8 grams, 10 minutes 
from Ato-Fina Chemicals of Houston TX as code EOD 00-07 
Polypropylene-based nanoclay concentrate available from PolyOne of Arlington Heights, 
DLPolyOne 1001 master batch concentrate (50% clay). 

014.6 
these blends are shown in Table 15. 

1st Cycle (200%, RT 

TABLE 1.5 

The properties according to the Hysteresis Test for 
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0151 Separate enough sample to prepare at least three 
specimens 2.5 cmx5 cm (~15 grams). The Specimens are 
prepared using the following method: 
0152 1) Weigh approximately 12 grams of the elastomeric 
composition of interest. 

0153. 2) Compression mold the composition by placing 
the pre-weighed material between two pieces of 0.010 inch 
(0.03 mm) caliper PTFE (Teflon R) film. 

0154 3) Place the film “sandwich' between preheated 
aluminum plates that are inserted into a Carver Press model 
3853-0 with heated plates set to approximately 200° C. 

0155 4) Heat the material for 3 minutes and then pressing 
it between the plates with an applied pressure of 17 MPa. 

2nd Cycle (50%. R.T. 

Stress (a) Stress (a) 
Basis 200% %. Set Stress (a) % Force 30% 
Weight Prestrain after 1st SO% Relaxation Unload 

Blend ID g/m2 MPa. Cycle % MPa. (a) 50%% MPa. 

5-11 154 2.74 3.9 1.24 18.8 O.64 
S-2 18S 3.49 17.8 1.81 28.3 O.6O 
S-3 192 6.93 34.8 3.04 42.2 O.28 
5-4 167 8.91 76.O 7.51 55.2 O.19 
5-5 167 7.15 30.7 2.8O 43.7 O.30 

'Data same as Blend 1-3 

Test Methods 

Apparatus 

0147 Tensile Tester: A commercial constant rate of exten 
sion tensile tester from Instron Engineering Corp., Canton, 
Mass. or SINTECH-MTS Systems Corporation, Eden 
Prairie, Minn. (or a comparable tensile tester) may is suit 
able. The instrument is interfaced with a computer for 
controlling the test speed and other test parameters, and for 
collecting, calculating and reporting the data. 

0148 Load Cell Choose the jaws and load cell suitable for 
the test; the jaws should be wide enough to fit the sample, 
typically 2.54 cm jaws are used; the load cell is chosen so 
that the expected tensile response from the sample tested 
will be between 25% and 75% of the capacity of the load 
cells or the load range used, typically a 1 kN load cell is 
used; 

0149 Sample Cutter The specific sample cutter is defined 
by the desired sample width. Suitable cutters are available 
from Thwing-Albert Instrument Co. of Philadelphia, Pa. 
For a 2.54 cm wide sample a Model JDC 1-10 is suitable. 

Sample Preparation 

0150. The plasto-elastic material is first separated from 
any substrate or other material to which it is attached by any 
Suitable means. One such means is to freeze the sample so as 
to reduce the bond strength between the plasto-elastic mate 
rial and other materials. A Suitable freezing medium is com 
pressed 1.1.1.2 tetrafluoroethane sold under the trade name 
QUICK-FREEZE by Miller-Stephenson Chemical Company 
of Danbury, Conn. 

%. Set 
after 
2nd 

Cycle % 

6.7 
S.O 

11.3 
12.0 
8.2 

0156 5) Allow the formulation to flow under pressure for 
30 seconds. 

O157 
ture. 

0158 7) Cut the sample into three equal portions. 
0159) 8) Place each portion between films of PTFE and 
preheated aluminum plates and allowed to heat up to 160° 
C. for 1 minute in the Carver press before 14 MPa of 
pressure is applied. 

6) Ouench the resulting film to ambient tempera 

0160 9) Allow the sample to flow under pressure for 30 
seconds. 

0.161 10) Release the pressure is removed and rotate the 
sample 90°. Insert the sample back into the press and 
immediately apply a pressure of 21 MPa. 

0162 11) The sample is again allowed to flow for 30 
seconds. The pressure is released and the sample is flipped, 
inserted back into the press and immediately 28 MPa of 
pressure is applied. 

0163. 12) The sampled is again allowed to flow for 30 
seconds. 

0164. 13) The pressure is removed and the sample is 
rotated 90° and inserted back into the press and immedi 
ately 34MPa psi of pressure is applied. 

0.165. 14) The sample is again allowed to flow for 30 
seconds. 

0166 15) After the final pressing, the sample is allowed to 
cool to ambient temperature. The resulting film thickness is 
between 4 mils up to 15 mils thick 

0167. 16) Cut the resulting sample into a 2.5 cm x5 cm 
rectangle. 

0168 All testing is done at ambient laboratory conditions 
(-25° C., 50% RH). 
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First Strain (Shaping Strain) Hysteresis Cycle: 
0169. 1) Samples are placed in the tensile tester jaws with 
a 2.5 cm gauge length. Otherwise, mount the sample 
between the jaws of the tensile tester using the maximum 
gap allowed by the sample length. 

0170 2) Strain the sample to a maximum strain of 200% 
(i.e., the sample is 3x its initial length) at a strain rate of 
25.4 cm/min. Particular samples may be strained to other 
maximum strains in specific instances. If a maximum strain 
other than 200% is used, that strain should be recorded and 
used in the '% Set calculation. 

0171 3) At 200% strain (7.5 cmjaw separation) the direc 
tion of jaw displacement is reversed and the jaw returns to 
its original position at a rate of 25.4 cm./min. 

0172 4) Allow the sample to relax at Zero strain for one 
minute. 

0173 5) After one minute, the samples are reloaded at a 
strain rate of 25.4 cm./min up to a load of 0.10 N to pull out 
slack in the sample. Measure and record the separation 
between the jaws. 

0.174 6) Calculate % set according to the following equa 
tion (The % set determines the extent of permanent plastic 
deformation built into the material as a result of the pre 
Straining process.): 

Jaw Gap after Step 5 - Gage Length 
x 100 Gage Length %. Set = 

0175 7) A minimum of 3 samples is tested and the data 
averaged. 

(0176 8) Report the following: 
(0177) i) Maximum loadat 200% strain (or other value of 
maximum strain) in N/cm. 

0.178 ii) '% set (As will be recognized, the difference 
(100-% set) in turn provides the '% extent of recoverable 
elastic deformation intrinsic to the material.) 

Second Strain Hysteresis Cycle: 
0179 1) Clamp a sample prestrained according to the First 
Hysteresis Loading Cycle between a pair of jaws with setto 
agage length of 2.5 cm pulling gently to remove any slack. 

0180 2) After 2 minutes, extend the sample to 50% strain 
(1.5xinitial length) at a rate of 25 cm/min. 

0181 3) Hold the sample at 50% strain for a period of 30 
seconds and the force is monitored (e.g., collected by the 
associated computer) as a function of time over that period. 

0182 4) Return to the original length at 10 in./min and 
hold for 60 seconds. 

0183 5) After one minute, the samples are reloaded at a 
strain rate of 25.4 cm./min up to a load of 0.10 N to pull out 
slack in the sample. Measure and record the separation 
between the jaws. 

0184 6) Measure the '% set upon reloading following the 
same protocol described in the method outlined above. 

Jaw Gap after Step 5 - Gage Length 
x 100 Gage Length %. Set = 

0185. 7) A minimum of 3 samples is tested and the data 
averaged. 
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0186 8) Report the following for each of three samples: 
0187 a. The load at 50% strain (N/cm) 
0188 b. '% set 
(0189 c.9% force relaxation at 50% during the 30 second 
hold time in the second hysteresis cycle: It is determined 
using the following formula: 

(Load at 50% before hold time) - 
(Load at 50% after hold time) % F laxation = He Force relaxation= Lada. Soo, before held in 

Force Relaxation at Body Temperature (38°C.): 
0190. 1) Clamp a sample prestrained according to the First 
Hysteresis Loading Cycle between a pair of jaws with set to 
a gage length of 2.5 cm pulling gently to remove any slack. 
For this test the jaws and sample are in an environmental 
chamber maintained at 38°C. and the sample is allowed to 
equilibrate in the chamber (~ 1 minute) before it is 
extended. 

(0191) 2) Extend the sample to 50% strain (1.5xinitial 
length) at a rate of 25 cm/min. 

(0192 3) Hold the sample at 50% strain for a period of 10 
hours 

(0193 4) Monitor and record the initial force after the 
extension step and the force at 1, 4 and 10 hrs at 38°C. 

0194 5) Calculate and report% force relaxation for three 
samples at each time period, using the following equation: 

%. Force relaxation (at 38C& at time t) = 

(Initial load at 50%) - (Load at time t) 
(Initial load at 50%) 

Dimensional Stability in Storage Conditions 

(0195 This method is based on ASTM standard method D 
1204-O2: 
0196) 1) Prestrain a sample according to the First Hyster 
esis Loading Cycle 

0.197 2) Carefully measure the length and width dimen 
sions of the sample and a permanent marker is used to trace 
equidistant points at 10 or 5 mm intervals (depending upon 
the initial size of the specimens) in both dimensions. 

0198 3) Place the sample on a sand bed (replaces paper 
and talc of the ASTM method) and into a controlled ther 
mal chamber at a temperature of 60° C. 

0199 4) Remove the sample after two minutes. 
0200 5) Measure both dimensions after the exposure to 
60° C. 

0201 6) Calculate the change in both dimensions as a 
percentage of the original dimension. A value above 100% 
is indicative of an expansion of the material in that particu 
lar direction as a result of exposure to heat (annealing). A 
value lower than 100% is indicative of a contraction of the 
specimen. 

0202 7) Report the results for three samples. 
0203 All documents cited in the Detailed Description of 
the Invention are, are, in relevant part, incorporated herein by 
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reference; the citation of any document is not to be construed 
as an admission that it is prior art with respect to the present 
invention. 

0204 While particular embodiments of the present inven 
tion 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. 
What is claimed is: 

1. An absorbent article comprising a laminate in the form of 
a substrate and a web extruded onto said substrate, wherein 
said web is made of a composition that comprises a combi 
nation of an elastomeric polypropylene and a second poly 
olefin, said combination being selected from polymeric 
blends or polymeric mixtures, such that: 

a) an initial Strain cycle applied to said extruded web results 
in extruded web having a set of at least 30%; and 

b) said extruded web has substantially elastic properties 
when subjected to at least a second strain cycle; 

wherein said absorbent article has a waist region, a crotch 
region, a longitudinal centerline and a lateral centerline 
and said absorbent article additionally comprises at least 
one feature selected from the group consisting of a 
liquid permeable topsheet, a liquid impermeable back 
sheet, an absorbent core disposed between said topsheet 
and said backsheet, a side panel, a waist band, a belt, a 
fastener component and combinations thereof; 

wherein said extruded web is joined to or disposed on at 
least one of said features in a stretch Zone. 
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2. The absorbent article according to claim 1 wherein said 
feature said extruded web joined thereto or disposed thereon 
is selected from the group consisting of a side panel, waist 
feature and a belt. 

3. The absorbent article according to claim 1 wherein said 
extruded web is disposed on said feature in a linear stretch 
ZO. 

4. The absorbent article according to claim 3 wherein said 
linear stretch Zone is disposed at an angle of between about 
-70 and about +70° with respect to said lateral centerline. 

5. The absorbent article according to claim 4 wherein said 
linear stretch Zone is disposed at an angle between 0° and 
about +50° with respect to said lateral centerline. 

6. The absorbent article according to claim 4 wherein said 
absorbent article comprises at least two linear stretch Zones, 
said linear stretch Zones being disposed at different angles 
with respect to said lateral centerline. 

7. The absorbent article according to claim 6 wherein said 
absorbent article comprises a first linear stretch Zone disposed 
at an angle between 0° and about +50° with respect to said 
lateral centerline and a second linear stretch Zone disposed at 
an angle between 0° and about -50 with respect to said 
lateral centerline. 

8. The absorbent article according to claim 1 wherein said 
extruded web is provided with a set of less than 15% after 
relaxation from a second strain of 50%. 

9. The absorbent article according to claim 1 wherein after 
relaxation from said initial strain cycle, said extruded web 
exhibits less than about 70% force relaxation, while held at 
50% Strain for 4 hours at 38°C. 

10. The absorbent article according to claim 1 wherein said 
extruded web is a film. 
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