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(57) Abstract: The present disclosure provides a method of manufacturing body adhering absorbent articles orientated in the cross-
machine direction, body adhering absorbent article having reduced or eliminated curl. The articles are manufactured with reduced
curl by selectively reducing or eliminating the shell elastic tension in regions where components of the body adhering absorbent art -
icle are to be attached to form the composite absorbent article web. In certain aspects the body adhering absorbent articles are manu -
factured by supplying an elastic web of shell material having a longitudinal and transverse direction, that is stretchable only in the
transverse direction, attaching at least one component to form a composite web material, and cutting the composite web material to
form a body adhering absorbent article.
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METHOD OF MANUFACTURING A BODY ADHERING ABSORBENT ARTICLE
ORIENTATED IN THE CROSS-MACHINE DIRECTION WITH REDUCED CURL

FIELD OF THE INVENTION

This disclosure relates fo methods of manufacturing a body adhering absorbent
arficle orientated in the cross-machine direction with litle or no curl. Various methods of
constructing individoal body adhering absorbent articles are described that reduce or

eliminate the amount of residual stretch present in the shell where components are attached.

BACKGROUND

Several methods have been proposed for making body adhering absorbent articles.
The body adhering absorbent articies generally consist of components which are laminated
o an clastic shell, which is generally in a tensioned staie during the assembly process, to
form a composiic web of individual absorbent articles. When the discrete body adhering
absorbent articles are die cut from the composite web the individual articles curl toward the
clasticized shell material in the arcas where it has been aitached to the components as a

result of residual stretch present in the shell material in the laminated regions.

Curling of a body adhering absorbent article is undesirable because it may interfere
with peel sirip removal, attachment to the body and the ability of the article (o stay attached
to the body. Curling of the product in the absorbent area may also interfere with the fit and
gasketing of the product. Products which curl are also more difficult to convert, fold, and

package increasing the level of deflects, and machine downtime.

Accordingly there is a neced for a mcethod of manufacturing a body adhering
absorbent article that reduces or climinates the curl of the finished product, therchy

enhancing customer satisfaction and easing manufacture.

SUMMARY

it has now been discovered that curl of a body adhering absorbent article may be
reduced or climinated by selectively reducing or eliminating the shell clastic tension in
regions where componenis of the body adbesive absorbent article, such as an adhesive
transfer layer component or an absorbent article component, arve to be attached to form the

composite body adhering absorbent article web. Accordingly, in one aspect the present
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disclosure provides a method of manufacturing body adhering absorbent articles oricntated
in the cross-machine direction comprising the steps of supplying a pair of adhesive webs
comprising a body attachment adhesive; supplying an elastic shell web having a
longitudinal and transverse direction and a pair of opposing peripheral edges extending in
the longitudinal dircction; attaching the pair of adhesive webs to the opposing peripheral
edges of the elastic shell web: attaching at least one absorbent article component 1o the
shell web interior to the opposing peripheral edges to form a composite web material; and
cutting the composite web material to form an absorbent article baving a predetermined

size and shape.

In other aspects the present disclosure provides a method of manufacturing a body
adhering absorbent article orientated in the cross-machine direction comprising the sieps of
supplying an activatable web of shell material having a longitudinal and wansverse
direction; intermittently activating a portion of the web of shell material in the longitudinal
direction o create activated and wonactivated portions of the web of shell material in the
fateral divection; attaching at lcast one component (o the at least one nonactivated portion
of the web of shell material to form a composite web material; and culiing the composite

web material o form an absorbent article having a predetermined size and shape.

in still other aspects the present disclosure provides a method of mamufacturing a
body adhering absorbent article orientated in the cross-machine direction comprising the
steps of supplying a web of shell material having elastic and inelastic zones; attaching at
feast one component (o the inelastic zone of the web of shell material to form a composite
web material; and cutting the composite web material 1o form an absorbent article having a

predetermined size and shape.

in yet other aspects the present disclosure provides a method of manufacturing a
segmented body adhering absorbent article comprising the steps of supplying two webs of
activatable shell material; activating the two webs of shell material; attaching a web
comprising an adhesive fransfer layer to the two activated webs of shell material; attaching
an absorbent component o the two webs of shell material to form a composite web
material; and cutting the composite web material 1o form a segmented body adhesive

absorbent article having a predetermined size and shape,
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DESCRIPTION OF THE DRAWINGS

FIG. 1 is an exploded view of a body adhesive absorbent article according 1o one

embodiment of the present disclosure;

FIG. 2 is a cross sectional view of an adhesive transfer layer according to one
embodiment of the present disclosure;

~

FIG. 3 shows one method of manufacturing an absorbent structure and absorbent

arficle component according to one embodiment of the present disclosure;

FIG. 4 shows a cross-machine direction method of manufacturing a body adhering

absorbent article according to one embodiment of the present disclosure;

HFIG. 5 is 3 top view of a web of body adhering absorbent articles according fo still

another embodiment of the present disclosure;

FIG. 6 s a top view of a web of body adhering absorbent articles according to still

another cmbodiment of the present disclosure;

FIG. 7 is a top view of a web of body adhering absorbent articles according to still

another embodiment of the present disclosure;

FIG. & shows a cross-machine direction method of manufactoring a body adhering

absorbent article according to one embodiment of the present disclosuarg;

FIG. 9 shows a cross-machine direction method of manufaciuring a body adhering

absorbent article according (o vet another embodiment of the present disclosure;

FIG. 10 shows a cross-machine direction method of manulaciuring a body adhering

absorbent article according 1o still another empbodiment of the present disclosure;

FIG. 11 is a perspective view of a body adhering absorbent article having a

segmented shell for reducing curl;

FI(. 12 shows a cross-machine direction method of manufacturing a body adhering
absorbent article having a segmented shell according to yet another embodiment of the

present disclosure; and
FIG. 13 shows a cross-machine direction method of manufacturing a body adhering
absorbent article having a segmented shell according to yet another embodiment of the

present disclosure.

[FS]

¢
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DEFINITIONS

it should be noted that, when employed in the present disclosure, the terms

s

“comprises,” “comprising,” and other derivatives from the root term “comprise” are
intended o be open-ended terms that specily the presence of any stated features, clements,
integers, steps, or components, and are not intended to preclude the presence or addition of

one or more other features, elements, integers, steps, components, or groups thereof.

“Absorbent structure” refers to the central fluid handling portion of an absorbent
arficle and may include but is not limited to one or more of the following components:
cellulose fluff, superabsorbent material, coform, absorbent sponge material, surge material,

or wicking material but does not igclude a fopsheet or backsheet.

“Absorbent component” may include but is pot Hmited to one or more of the
following components: an absorbent structure, as defined above, a fluid pervious topsheet,

a fluid impervious backsheet, or attachment adhesive.

As used herein, the term “adhesive transfer layer” generally refers to an adhesive
region of the body adhering absorbent article that facilitates adhesion of the article 0 a
user. in certain preferved embodiments the adhesive trassfer layer comprises a lower peel
strip, construction adhesive, a body attachment adhesive, a nonwoven carrier and an upper

peel strip.

As used herein, the term “attach” and its derivatives refer 1o the joining, adhering,
connecting, bonding, sewing together, or the like, of two clements. Two clements will be
considered to be atfached together when they are integral with one another or attached
directly (o one another or indirectly to onc agother, such as when each is directly attached
o intermediate elements. “Attach” and its derivatives include permanent, releasable, or a
refastenable attachment. In addition, the attachment can be completed either during the

manufacturing process or by the cnd wearer.

As used herein, “body-facing” means that surface or side of the article which is
intended to be disposed toward or placed adjacent o the body of the wearer during
ordinary use. The terme “garment-facing” means that surface or side that is on the opposife
side of the article from the body-facing surface or side. The garment-facing surface is an

outward surface of the article and is intended to be disposed {o face away from the wearer's
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hody during ordinary use. The garment-facing surface is generally arranged to face toward

or placed adjacent to the wearer's undergarments or clothing when the article is worn.

As used herein, the term “connected” is intended 1o mean directly connected and
indirectly connected. By directly connected, it is intended that the connected elemenis are
in contact with one another or affixed to one another. By indirectly connected, it is
intended that one or more infervening or intermediate elements are between the two
clements which are secured or “connecied” together. The intervening cloments may be

affixed.

As used herein, the terms “elastomeric,” “elastic,” “clasticized,” and “clastically”
generally refer o that property of a maicrial or composite by virtue of which it iends (o
recover its original size and shape after removal of a force causing a deformation. An
clastomeric material {5 an exfendable material having recovery properties. Suitably, an
clastically cxtensible material can be clongated o at feast 25% of its relaxed original length
{percent elongation refers 1o the increase in the original length of the uniensioned material,
i.e., 0% refers 1o the original length of the untensioned material) in the direction of an
applied biasing force, and which will recover, upon release of the applied force, at least
16% of its elongation. H is generally prelerred that the elastomeric material or composite
be capable of being elongated by from at least about 25% of its relaxed original length
(i.e., an increase of 25% from its untensioned length) to about 200% of iis relaxed original
length, for example preferably from at least about 50 to about 100% of its relaxed original

fength.

As used hercin, the phrase “orientated in the c¢ross-machine direction”™ refers
generally to the orienfation of the manulactured absorbent article. For cxample, with
reference to FIG. §, where the longest dimension 94 of the absorbent article is orientated
substantially perpendicular to the direction of travel of the web 30, the absorbent article is
said fo be manufactured in the cross-machine direction and the absorbent article is said ©
be “orientated in the cross-machine direction.” Conversely, where the longest dimension of
the absorbent article is orientated substantially parallel to the direction of travel of the web,

the absorbent article is said to be manufactured in the “machine direction,” or “MD.”

“Usntensioned” as used herein © describe a web of material does not mean lacking
all tension. In order to handle and process moving webs, some moderate amount of tension
is needed to hold the web or material in place. Accordingly, an “ustensioned” web or

S
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material, as used herein, is under enough fension o process the material, but less than that

required to cause substantial deformation {e.g., necking) of the material.

DETAILED DESCRIPTION

Generally, the present disclosure relates to methods of manufacturing a body
adhering absorbeant article orientated in the cross-machine direction with little or no curl.
Various methods of constructing individual body adhering absorbent articles are described
that reduce or eliminate the amount of residual stretch present in the shell where
components, such as an absorbent article or an adhesive transfer layer, are attached.
Fhiminating cusi is important for facilitating use of the body adhering absorbent article,
particularly in the regions of the article that are adhered t© the user. By eliminating curh,

both the {it and the function of the body adhering absorbent article may be improved.

Now with reference o FIG. 1, one embodiment of a body adhering absorbent
article 20 is illustrated. Body adhering article 20 comprises body adhering shell 29, and an
absorbent article component 4G. The composition of the body adhering shell 29 may be
varied depending upon the method of manufacturing. For example, as described in more
detailed below, where the method of manufacturing comprises selectively activating a web
by ireating one or more sclected regions of the web o increase the regions streichability,
the web of shell material may comprise a latent clastic laminate that upon activation may
guitably be stretched by at least about 25%, or at least about 100%, or at least about 200%,
and may suitably recover at least about 3%, or at least about 15%, or about 25% of the

stretched length. Other suitable shell materials are discussed below.

The body adhering shell 29 further comprises a body adhesive, for example an
adhesive transfer layver (ATL) 32, A preferred configuration of the ATL 32 is shown in
FIG. 2. In this embodiment the ATL 32 is configured with a left and right portion 32a and
32b respectively and consists of lower peel strip 36b, construction adhesive 33, body
attachment adhesive 34, nonwoven carrier 35, and upper peel strip 36a. The construction
adhesive 33 may be, for example, Easymelt 34-5610 {Nation Starch Chemical Co.,
Bridgewater, NJ}, the body attachment adhesive 34 may be, for example, BMS gel 4a
(Biomed Sciences, Inc., Allentown, PA), the nonwoven carrier 35 may be, for exaniple,
avon/polyester Spunlace nonwoven (Biomed Sciences, Inc., Allentown, PA) and the peel

stripy 36 may be, for example, 24KS5A {inal release paper (Tekkote Co., Leonia, NJ).
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In one embodiment an ATL 32 comprising a peel sirip 36, body attachment
adhesive 34, and noawoven carrier 35 may be manufactured by providing a web of
nonwoven carrier 353, providing a web of peel strip 36a, applying a body attachment
adhesive 34 to the peel strip 36a and curing the adhesive 34, for example by treating the
adhesive 34 with uliraviolet light. Once the adbesive 34 is cured it is laminated to a
noawoven carrier 35, In a preferred embodiment the body attachment adhesive layer is
narrower than the peel strip 36a and may be narrower than peel strip 36a and nonwoven
carrier 353. This resulis in the formation of 3 user grasping section or finger tab 37 on the
fateral side inside edges of ATL webs 322 and 32b. In a particularly preferved embodiment
the ATL web 32 is made in a multi-wide configuration, slif into individual lanes and wound

Oonio COres.

in another embodiment an ATL 32 comprising a lower peel strip 36b, construction
adhesive 33, nonwoven carrier 35, body attachment adhesive 34, and upper peel sirip 36a
may be manufactured by providing a web of lower peel sirip 36b, providing a web of
nonwoven carrier 35, applying a consiruction adhesive 33 fo the nopwoven carrier 35 and
faminating the nonwoven carrier 35 and constroction adhesive 33 to the lower peel
strip 36b. A web of upper peel strip 36a is provided and a body attachment adhesive 34
is applied 1o upper peel strip 36a and cured. The upper peel strip 36a with cured body
attachment adhesive 34 is laminated to the nonwoven carrier 35, construction adhesive 33,

and lower peel strip 36b laminate.

In still another embodiment an ATL 32 comprising a lower peel strip 36b,
construction adhesive 33, nonwoven carrier 35, body attachment adbesive 34, and upper
peel strip 36a may be manufactured by providing webs of lower peel strip 36b and
nonwoven carrier 35 which are fed into the process, applying construction adhesive 33 10
the nonwoven carrier 35 and laminating the nonwoven carrier 35 and construction
adhesive 33 composite to the lower peel strip 36b. A web of upper peel sirip 36a is
provided and discrete patches of body attachment adhesive 34 are applied t© upper peel
strip 36a and cured. The upper peel strip 36a with cured discrete patches of body
attachment adhesive 34 is laminated to the nonwoven carrier 35, construction adhesive 33,
and lower peel strip 30b laminate. In this embodiment the discrete patches of body

attachment adhesive layer result in the formation of lateral direction user grasping
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sections 37. ATL lower peel sirip 36b and construction adhesive 33 may or may not be

needed depending on the method of making the body adhering absorbent article.

In another embodiment an ATL 32 comprising a lower peel sirip 36b, construction
adhesive 33, nonwoven carrier 33, body attachment adhesive 34, and upper peel strip 36a
may be manufactured by providing webs of nonwoven carrier 35 and peel sixip 36a which
are fed into the process. The peel strip 36a is c-folded over onto isel forming user
grasping section 37. Body attachment adhesive 34 is applied to the peel strip 36a, cured
and laminated to the nonwoven carrier 35, construction adhesive, and lower peel strip 36b

laminate.

n addition to the shell material 30 and A'TL 32, the body adbering absorbent article
may corprise an absorbent article component 40, which is generally attached 1o the first
side of the shell material 30. The attachment may be in a permanent manner, meaning that
the absorbent article component 40 is generally intended pot to be removable by the wearer
of the article 20. Alternatively, the absorbent article component 40 may be constructed o
be removable by the wearer, meaning that the absorbent article component 40 may be
removed and replaced with another absorbent article component 40 by the wearer of the
article 20, or be replaced with nothing at all. In some aspects, when the absorbent article
component 440 is attached o the shell material 30 in a permanent manner, meaning that the
absorbent article component 40 is not intended o be removed by the wearer, various
bonding means can be used, such as a construction adhesive 33 for example. Hxamples of
useable construction adhesives 33 include any adhesive which will effectively boid the
absorbent article component 40 in place, 8o as not 1o be separaied from the shell
material 30. Commercially available construction adhesives usable in the present invention
include, for cxample, Rextac™ adhesives available from Huntsman Polymers,
Houston, TX. Other means may be used 1o hold the absorbent article component 40 (o the
shell material 30 including bonding technigues known in the art, including, but not limited
to, pressure bonds, adhesive bonds, cohesive bonds, thermal bonds, ulrasonic bonds,
embossing, crimping, entangling, fusing, hook and loop, or the like, and combinations
thereof.

Where the absorbent article comyponent 40 is preferably removably atfached, the
absorbeunt article component 44 is held in place on the shell material 30 by a means which

will allow the wedrer 1o remove the absorbent article component 40. One such means of

8



WO 2012/107859 PCT/IB2012/050458

10

15

20

holding the absorbent article component 40 is by using a pressure sensitive adhesive.
Suitable pressure sensitive adhesives include, but are not limited to, any commercially
available pressure sensitive adhesive. Examples of suitable pressure sensitive adhesives
usable to removably hold the absorbent article component 40 in place on the shell
material 30 include pressure  semsitive  adhesives  available from  National  Starch,

Bridgewater, N1

In certain embodimenis it may be advantagecus for the absorbent article
component 40 to have a backsheet 42 and more preferably a fluid impervious backsheet.
The backsheet can serve to provide liguid impermeability to the absorbent article
component 40, such that any fluids enicring the absorbent structure 24 will not flow
through to the clothing of a wearer. One example of a commercially available fhuid
impervious backsheet is the XP-3473a baffle available from Hunisman Packaging
Corporation, Houston, TX. The absorbent structure 24 may also comprise wicking
fayers 43a and 43b, which may be formed from meltblown microfiber such as the 50 gsm
melthiown fibers commercially available from Yuhan-Kimberly Lid., Korea. The absorbent
article component 40 further comprises an absorbent layer 44, intake layer 45 and
topsheet 46. The absorbent layer 44 may contain one or more layers of absorbent materials,
such as fibrous materials and/or superabsorbent materials for example. Fach of the layers
can contain similar materials or different materials. Materials that can be used © form the
absorbent layer 44 include those materials conventionally used in absorbent articles and
inciudes materials, such as, for example, cellulose, wood pulp fludf, rayon, cotton, and
melthlown polymers such as polyester, polypropyicne or coform. Coform is a meliblown
air-formed combination of melthlown polymers, such as polypropyiene, and absorbent
staple fibers, such as cellulose. A desired material is wood pulp Huff, for it is low in cost,

refatively easy o form, and has good absorbency.

In a preferred embodiment the body adhering absorbent article 20 comprises a peel
sirip 36, which may extend in the lateral direction 77 beyond the cxtent of the body
attachment adhesive 34 forming a user grasping section also know as a finger tab 37. The
presence of finger tab 37 allows the user to grasp the peel strip by placing their thumb
under the unattached peel strip region and grasping the peel strip in the user grasping
sectionn 37 between the thumb and forefinger. The user of the product applies a peeling

force to remove the anlerior and posterior peel strips 36.

9
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Referring to FIG. 3, one method of manufacturing absorbent article components 40
is illustrated. The process has a machine direction 76 and a cross-machine direction 77. The
process consists of assembling an absorbent structure web 51, die culting individoal
absorbent structures 24 from web 51, adhesively laminating individual absorbent
structures 24 between webs of topsheet material 46 and backsheet material 42 forming
composile web 52 and die cutting individual absorbent article componeants 40 from
composite web 52. Absorbent article components 40 have an anterior portion &4 and a
posterior portion 85, Anterior portion 84 is designed to align with the anterior of the wearer

in use and posterior portion 85 is designed o align with the posterior of the wearer in use.

Absorbent structure web 51 may contain one or nore layers of absorbent materials,
such as fibrous materials and/or superabsorbent materials for example. Fach of the layers
can contain similar materials or different materials. In a particular embodiment absorbent
structure web 51 may be formed by providing an intake layer web 45, creating apertures 48
through intake layer 45, delivering an absorbent web 44 and attaching it o the garment
side 89 of intake layer 45, delivering one or more layers of disiribution material 43 and
attaching the one or more layers to the intake web absorbent web composite forming the

completed absorbent structure composite web 31.

Absorbent article composite web may be formed by delivering a series of
tongitudinally spaced absorbent structures 24 orientated such that the longitudinal center
line of each absorbent structure 24 is paralle] with the machine direction and where the
posterior portions 85 of each absorbent struciure 24 in the series are adjacent to the anterior
portion 84 of the subsequent absorbent structures 24; delivering a web of backsheet
material 42, in a particular embodiment constiuction adhesive may be applied to the body
facing surface of backsheet web 42; and delivering a web of topsheet material 46, in a
particular embodiment construction adhesive 33 may be applied to opsheet web 46. The
series of absorbent structures 24 are then sandwiched between and attached to at least one
ot the backsheet web 42 or topsheet web 46 completing the formation of the absorbent
article composite web 52, Tan the preferred embodiment of absorbent article component
absorbent structure 24 is not coextensive with the region of topsheet 46 and backsheet 42
adjacent to the peripheral edge of absorbent structure 24 which is laminated together such
that when the absorbent article component 40 s cut from web 32 a peripheral edge is

formed devoid of absorbent structure 24. The composite web 52 may then be cut to form

10
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individual absorbent componenis 40, 1o the preferred embodiment absorbent structures 24
are not coextensive with topsheet layer 46 and backsheet layer 42 but have a peripheral
edge 54 which seals and contaiss absorbent structure within a backsheet 42 twopsheet 46

envelope.

Topsheet 46 should be able 1o manage different body excretions depending on the
type of product. In feminine care products, often the body-zide liner or topsheet 46 must be
able to handle menses and wrine. In certain embodiments the topsheet 46 may inchude a
fayer comstructed of any operative material, and may be a composite material. For
example, the body-side liner or body-contacting layer can include a woven f{abric, a
nogwoven fabric, a polymer film, a {ilm-nonwoven fabric laminate or the like, as well as

combinations thereof.

Suitable construction adhesives include, for example, Rextac™ adhesives, as well

as adhesives available from Bostik Findley, Inc, Wauwaiosa, WL

Backsheet web 42 may be a fluid impermeable web. Aliernately backsheet web 42
can be a fluid pervious web. Backsheet web 42 may. for example, include a polymeric {ilm,
a woven fabric, a nonwoven fabric or the like, as well as combinations or composites
thereof. For example, the backsheet 42 may include a polymer film laminated to a woven
or nonwoven fabric. In a particular feature, the polymer film can be composed of

polyethylene, polypropylene, polyester or the like, as well as combinations thereot.

With reference to FIG. 4, manufacture of the body adhering absorbent article
continues with delivery of the web of a shell material 30 having a body facing side 88 and a
garment facing side 8%, As noted previously, the shell material 30 can include a polymeric
film, a woven fabric, a nonwoven fabric, a foam or the like, as well as combinations or
composites thereof. In some aspects, shell material may include a laminate structure, such
as a polymer film laminated to a2 woven or nonwoven fabric. The exact composition of the
shell material 30 may vary depending on the method of manufacture, as described niore
fully below. In certain embodiments the shell web 30 is corona treated o improve s
adhesion properties. Alterpately shell material 30 can be pre-corona treated. A web of pre-
laminated composite 32 referred to as an “Adhesive Transfer Layer” or ATL comprising a
carrier sheet 35, body adhesive 34, and peel sirip 36 is provided and adbered 1o the web of

shell material 30  form a shell composite web 53.

11
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Manufacture continues with the preparation of the shell composite web 53 for
attachment of absorbent component 40. An initial die cut is made in composite web 53 (o
remove a portion of material that will be covered by absorbent article component 40. In an
alternate embodiment, as llustrated in FIG. 4, die cutting can he climinated if absorbent
articles 40 are positioned within or coextensive with jadividual body adhering shell 2%, An
attachment means, such as an adhesive 33, is then applied to the shell composite web 53, In
other embodiments the attachment means may be applied o the composite absorbent
web 52, Attachment means can be eliminated if the absorbent article compornent 40 has an
attachment means for attaching it 1o body adhering shell 29, The attachment means can be
a one part system, e.g., construction adhesive 33 for attaching absorbent article
component 40 to body adhering shell 29. Alternately attachment means can be a two part
attachment systern, not shown, such as a hook and loop fastener, cohesive, snaps, buttons,
ete. where one part of the two part attachment means i3 located on body adhering shell 29

and the second part of attachment means 21 i3 located on absorbent article component 40,

Next individual absorbent articie components 40 are delivered rotated 90 degrees
and attached 1o body facing surface 88 of composite web 53 such that barrier layer 42 of
absorbent article component 40 is adjacent to body {acing surface 88 of composite web 53
1o this embodiment consiruction adhesive 33 is used to make the attachment. One skilled in
the art however, will appreciate that “attach” refers t© any method of joining, adhering,
connecting, bonding, sewing together, or the like, of two clements. Two clements will be
considered to be atfached together when they are integral with one another or attached
directly (o one another or indirectly to onc agother, such as when each is directly attached
o intermediaie elements and include permanent, releasable, or a refasienable attachment.

Manutacture continues by die cutting individual body adhering absorbent articies 20.

The body adhering absorbent articles 20 may be manufactured in either a nested or
non-nested pattern. Nested patterns are particularly preferred because they reduce the
amount of raw material necessary to make an article. F1G. § illustrates a web of non-nested
body adhering absorbent articles 20 having anterior portion 88 with maxipwim width
dimension 90 and posterior portion 89 with machine directional maxinwm  width
dimension 91. Articles 20 have a cross-machine directiopal dimension 94 which is a
measurement of article 20 taken along the line passing through the mid-points of lines 90

and 91. Composite web 53 has a cross-machine directional width dimension 93 that is
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greafer than or equal to dimension %4, The machine directional length of composite web
material 33 needed to make one non-nested article 20 is equal to dimension 98, The area of
composiie web material 33 needed to make one non-pested article 20 is equal to
dimension 98 multiplied by dimension 93. For example, article 20 shown iz FIG. 5 has a
dimension 98 of 132 mm and 2 dimension 93 of 314 mou The area of composite web 53
needed to make one article 20 with this non-nested pattern is 41,448 mm”. A configoration
is described © be “nested” if the area of composite web material 53 needed to make one
article 20 is less than dimension 90 owltiplied by dimension 94. In this example
dimension 90 equals 126 mm and dimension 94 equals 302 mm cqualing an area of

38,052 mm?,

FIG. 6 illustrates one nested pattern of body adhering absorbent articles 20, In this
embodiment the machine directional length of composite web 53 necessary to make one
article 20 is equal to dimension 98 and the cross directional width of composite web
material 53 needed to make one article 20 is equal to dimension 93, The area of web
material 35 needed to make one nested article 20 is equal to dimension 98 multiplied by
dimension 93. For example, in this drawing dimension 9§ is 67 mm and dimension 93 is
379 mm. The area of composite web 35 necessary to make one article 20 is 25,393 mm’

which is a reduction of 39% versus the noun-nested configuration shown in FIG. 5.

FIG. 7 illustrates yet another completely nested design of body adhering absorbent
structure 40, The advantage of a completely nested design is that there is no trim waste to
dispose of. In this ecmbodiment the machine directional length of composite material 53
necessary to make one article 20 i3 equal to dimension 98 and the cross directional width of
composiic web material 53 necded o make one article 20 is cqual to dimension 93. The
arca ol web maicrial 53 needed o make one nested article 20 is equal to dimension 98
multiplied by dimension 93. For example, in this drawing dimension 98 is 77
dimension 93 is 303 mm. The area of composite web 53 necessary 1o make one article 29 is
23,331 mm’ which is a reduction of 44% versus the non-nested configuration shown in
FI1G. 5.

Now with reference to FIG.E, one cross-machine direction method of making a
body adhering absorbent article 20 having reduced curl is iHustrated. In this embodiment a
web of shell material 30 stretchable in the cross-machine directicn 77 is provided.

Components, such as adhesive transfer layers 3Z2a and 32b are attached to the peripheral

13
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feft and right edges, 70 and 72 respectively, of the shell material 30, while other
components, such as an absorbent article 40 are attached 1o the interior portion of the shell
material. Because the shell material is stretchable primarily in the cross-machine direction
and since the web is not under cross-machine direction lension componenis that are
attached to the shell web will bave little or no residual siretch in the adachment regions. As

a result corl is reduced or eliminated in the individual body adhering absorbent article 20.

The cross-machine streichable web of shell material 30 is preferably stretchable
from about 50 to about 200% in the cross-machine direction and less than 20% stretchable
in the machine direction and more preferably from about ( to about 10% stretchable in the
machine direction. Suitable cross-machine stretchable web shell material include, for
cxample, laminate materials that include at least one elastic film {oam, woven, or
nonwoven laver and a CD extensible nonwoven web such as a necked nonwoven web. The
nopwoven web is preferably a spunbond web, or a laminate which includes a spunbond
web., The nonwoven web is sireiched or elongated in a machine direction producing
necking of the web in the cross-machine direction. While in an clongated or necked
position, the web is bonded to an elastic sheet to form a nonwoven laminate material that is
streichable in a divection parallel to the direction of necking of the web, and which partly or
fully recovers when the sirciching force is removed. The necked nonwoven web is
thermally bonded to the elastic core layer. Other bonding processes may also be used

including, but not limited to, pressure bonding, adhesive bonding and ultrasonic welding.

Components such as an ATL 32 are attached to the peripberal regiouns of the cross-
machine stretchable shell web 30. The componenis may be attached using any method
konowa in the art, for cxample, pressure bounding, adhesive bonding, thermal bounding and
ulirasonic welding. For example, as illusirated in FIG. 8, webs of ATL 32 are aftached
using consiruction adhesive 33 applied to the peripheral edges 70 and 72 of the cross-
machine stretchable web shell of material 30. Once the components are attached to form a
composite web 53, individual body adhering absorbent articles are diec cut from the
composite web 53, Upon cutiing, the shell material will have little or no residual tension
thus reducing or eliminating the curl in the relaxed untensioned body adhering absorbent
article 20.

With reference o FIG. 9, another embodiment for magufacturing a body adhering
absorbent article in the cross-machine direction is tllustrated. As shown in FIG. 9, a web of
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shell material 30 is mechanically activated by mechanically treating one or more selected
regions 62 of the shell web 20 in one or more selected directions, whereby the stretchability
in the sclected direction of the material can be controlled and substantially increased in the
region(s) that have been mechanically treated. For example, the elasticity of a material with
an initial stretch of from about O to about 25% in the cross-rmachine direction can be
increased to about 50 to about 200% streich with machine treatment that is orientated in the
machine direction. By mechanically weating the shell material 30 an elastic web material
having zoned streiching in the cross-machine direction may be produced. For example, by
mechanically treating the web in a direction parallel 1o the machine direction, treated
regions or zones of material 62 are produce, such that when a tensioning force is applied in
the cross-machine direction the treated zones 62 will stretch or exhibit increased stretching,

while unmachined, untreated zones 60 display liitle or no additional streteh.

Accordingly, a web having mechanically activated and nonactivated zones may be
prepared as known in the art, for example as described in US Patent Nos. 4,834,741 and
5,366,782, the contents of which are incorporated hercin in a manner counsisient with the
present disclosure. For example a web, such as a polyolefin apertored web or a low density
polyethylene film, both of which are substantially inelastic, is longitudinally passed
through rolls 64 of rieg-rolling apparatus illustrated in FIG. % (o make a web having
activated and nonactivated zones. Rolls 64 consist of bands of teeth which are separated by
a uniform distance from one another. The distance between the bands of teeth can be varied

o create activated and nonactivated zones having varying widths and spacing.

Ring-rolling of the shell web 30 incrementally stretches and thereby plastically
deforms a plurality of the bean-like elements in the ransverse direction. The stretching of
the beam-like elements occurs incrementally across the width of the web ({transverse
direction) as the film is constrained at the tips of the teeth and is stretched an amount that is
proportional to the pitch and the engagement. As the engagement depth of the rolls 64 is
increased, the incremental stretching and the plastic deformation of the beam-like clements

are increased.

In a preferred embodiment the shell web would be a composite of outer facings
webs such as spunbond, SM, SMS, or BCW that vield when passed through the ring rolling

apparafus and the center core fayer is an clastic film or clastic nonwoven that stretches
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when passing through the apparatus. After passing through the zoned ring rofling apparatus

the web retracts and is elasticized in the regions where the nonwoven has been yielded.

Once activated regions 62 and wonactivated regions 60 have been formed,
components such as an ATL 32 or absorbent components 40 are attached 1o the
nonactivated regions 60 of the web. The comaponents may be attached using any method
known in the art, for example, adhesive bonding, thermal bonding and ultrasonic welding.
Once the components are attached to form a composite web 53, individual body adhering
absorbent articles 20 are die cut from the composite web. As a result of this configuration
the components are laminated to nonactivated, non-stretchable, portions of the web so that
when the individual body adhering absorbent articles 20 are die cut from the composite
web there will be little or no residual stretch in the shells laminated regions where the ATL
components 32 or absorbent article components 40 are attached, therchy redocing or

chiminating curl in the individual body adhering absorbent article 20.

Turning now to FiG. 10 another embodiment for manufaciuring a body adhering
absorbent article orientated in the cross-machine divection is illustrated. As shown in
FIG. 10, a web 30 is activated by treating one or more selected regions 62 of the web 30 in
one or more selected directions, whereby the stretchability in the selected direction of the
material can be controlled and substantially increased in the selectively ireated region(s).
For example, the elasticity of a material with an initial stretch of from about 0 to about 25%
in the cross-machine direction can be increased to about 100 fo about 200% stretch with
selective treatment that is oricntated in the machine direction. By sclectively treating the
shell material 30 in the machine direction, an elastic web material having zoned stretching
in the cross-machine direction may be produced. For example, by thermally freating the
web in a direction paraliel to the machine divection, treated regions or zones of material 62
are produced, such that when a tensioning force is applied in the cross-machine direction
the treated zones 62 will stretch or exhibit increased stretching, while untreated zones 60

display tittle or no additional stretch.

Accordingly, in one embodiment the web of shell material 30 may comprise a latent
elastic laminate that upon activation may suitably be stretched in the cross-machine
direction 77 by at least about 25%, or at least about 100%, or at least about 2009%, and may
suitably recover at least about 5%, or at feast about 15%, or about 25% of the stretched
length. The latent elastic laminate materials may have a basts weight between about 2 and
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about 60 grams per square meler {gsm), or between about § and about 30 gsm, or between
about 3 and about 15 gam. Suitable latent elastic materials include, for example, the latent
elastic laminate described in US Patent No. 7,820,001, the contents of which are
incorporated herein in a manper consistent with the present disclosure. In a preferred
cmbodiment the latent clastic laminate is formed as & mult-segmented film web having
heat activatable regions or zones where one or more of the segments within the mult-
segmented film comprises an clastic segment, any additional layers laminated thereto
desirably comprise a Cb extensible material or fabric. In this regard, the additional layer or
layers can comprise, as examples, extensible nonwoven materials {e.g., creped nonwovens
or nonwovens comprising highly crimped fibers), necked nonwovens, meshed {abrics,
lnosely woven fabrics, elastic composite materials and/or other like materiais. Desirably
the fabric comprises one or more layers of thermoplastic fibers which are elastic, inherently
extensible or which have been treated 80 a8 to be become exiensible andior elastic and
which also have a cloth-like hand and drape. The composition of the thermoplastic polymer
may be selected as desired to achieve a material having the desired physical atiributes such
as, for example, clasticity, hand, tensile strength, cost and so forth. Further, the outer
nonwoven layer may be treated sach as, for example, by embossing, hydroentangling, neck
stretching, mechanically softening, printing, anti-static treatment or treated in some other

manner in order o achieve desived aesthetics and/or functional characteristics.

in one embodiment, to activate the latent elastic laminate, the laminate is heated 1o
at least a softening point of the latent polymer. When the latent polymer softens, the elastic
members are able o retract and gather the subsirate, thereby resulting in a gathered
structure that is elastic. Latent heat activation may be achieved at temperatures between
about 70 and about 290°C, or between about 70 and about 200°C, depending targely upon
the glass transition emperature of the latent polvmer as well as the basis weight of the
polymer and the laminate, and also depends upon the dwell time. For example, the latent
heat activation may be achieved at a temperature between about 140 and about 160°C with
a dwell tme of about 5 to about 10 scconds, or at a temperature between abowt 70 and

about 160°C with a dwell time of about 1 to about 10 seconds.

Accordingly, in one embodiment a transfer roller feeds the web 30 having heat
activatable elastic zones int a heat activation unit. The heat activation unit may comprise,

for example, a pair of rolls (fwo shown in FIG. 10, 66 and 66). The rolls are preferably
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configured © provide zoned heating 1o the web as it travels through the nip. For example,
the rolls may be configured 1o have both heated and unheated regions so that as the web
travels through the nip it is either heated on its upper and bottom surface by the heated
regions of the rolls or is subjected to litile or no heating by the unheated regions of the
rolls. Alternatively, the rolls may be sniformly heated but comprise raised clements, that
when opposed create a heated nip that selectively activates the web. The distance of web
activated, as well as the necessary residence time for heat activation 1o occur, may be

controlled by varying the design and rotational speed of the rollers 66.

In certain preferred embodiments upon activation the web of shell material 30 is
allowed to retract at ambient temperatures as if passes into and out of the heat activation
unit. 'This retraction can occur after the web wavels from a {irst vacoum conveyor in the
heating section to any subsequent conveyor and advantageously to a sabsequent vacuum
conveyor in the quenching section. After this additional retraction has cccurred the web
may be cooled on the guench vacuurn rofl(s) to preserve this retracied state as the web is
processed further. During heat activation, generally the web of shell material 30 can be
retracted from about 15 to about 55%. Preferably the web of shell material 30 can be
retracted from about 25 w about 45%. Most preferably the web of shell material 30 can be

refracted about 35%. Retraction can occur between one or more of the rollers 66.

After heat activation, components such as an ATL component 32 or an absorbent
article component 40 are attached to the ineclastic regions 60 of the web. The components
may be attached using any method knowe in the art, for cxample, adhesive bonding,
thermal bonding and ultrasonic welding. Once the components are attached to form a
composiic web 53, individual body adhering absorbent articles 20 are dic cut from the
composiic web 53, As a result of this configuration the components are laminated fo
nonactivated, pon-sireichable, portions of the web so that when the individual body
adhering absorbent articles 20 are die cuf from the composite web 53 there will be little or
no residual stretch in the shell’s laminated regions which will reduce or climinate curl in

the individual body adhering absorbent articles 20.

In an aliernative embodiment, individual body adhering absorbent articies 20 may
be manufactured as described above, however, the componenis such as an ATL
component 32 or absorbent article component 40 are attached to a shell web 30 having
heat activatable elastic 7ones prior o activation. The components may be attached
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using any method known in the art, for cxampie, adhesive bonding, thermal bonding
and ultrasonic welding. Once the components are attached to form a composite web 33
regions between the components are heat activated. After activation, individual body
adhering absorbent articles 20 are die cut from the composite web 53, As a resulf of this
configuration the components are laminated (o nonactivated, non-stretchable, portions of
the web so that when the individual body adhering absorbent articles 20 are die cut from
the composite web 53 there will be little or no residual stretch in the shells laminated
regions which will reduce or eliminate curl in the individual body adhering absorbent

article.

In yei another cmbodiment a body adhering absorbent article 20 may be
manulactured using a mulii-segmented film web having aliernating elastic and inelastic
regions. Fxemplary multi-segmented fibm webs include webs prepared as described in
US Application No. 12/6494727, filed December 30, 2009, the contents of which are
incorporated berein in a manner counsistent with the present disclosure. For example, a
multi-segmented film web may be provided having segments that stretch from about 0 o
about 23% in the cross-machine direction 77 and other segments that sireich from about 30
to about 100% in the cross-machine direction 77. Preferably each segment has little or no
stretch in the machine direction 76. The segments are preferably arranged such that the
periphery of the web comprises segmenis having from about 50 to about 100% siretch in
the cross-machine direction, while the interior portion of the web comprises one or more

segments having from about 0 to about 25% stretch in the cross-machine direction 77.

Preferably the muolti-segmented film i3 a laminate comprising two or more flms
and/or fabrics. For example, the mulii-segmented film may be bonded to a nonwoven web,
which may be either a single layer nonwoven web or a multiayer nonwoven laminate that
includes at least one layer of a nonwoven web or multiple nonwoven layers such as, for
example, a three lavered laminate comprising spunbond/meltblown/spunbond. The
particular composition of any additional layers atfached to the mulii-segmented film may
he selected to achieve desired atiributes such as, for example, acsthetics, strength, and
durability. The multi-segmented Glm and other fabric{s) can be laminated together by
means known to those skilled in the art such as, for example, by pressure bonding, thermal

bonding, ultrasonic bonding, adhesive bonding and the like.
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Where one or more of the segments within the mulfi-segraented film comprises an
clastic segment, any additional layers lanminated thereto desirably comprise a CD exiensible
material or fabric. In this regard, the additional layer or layers can comprise, as examples,
extensible nopwoven materials {e.g., creped nonwovess or nonwovens comprising highly
crimped fibers), necked nonwovens, meshed fabrics, looscly woven {abrics, elastic
composite materials and/or other like materials. Desirably the fabric comprises one or more
layers of thermoplastic fibers which are elastic, inherently extensible or which have been
treated so as to become extensible and/or elastic and which also have a cloth-like hand and
drape. The composition of the thermoplastic polymer may be selected as desired to achieve
a material having the desired physical attributes such as, for example. elasticity, hand,
tensile strength, cost and so forth, Further, the outer nonwoven layer may be treated such
as, for example, by embossing, hydroentangling, neck stretching, mechanically softening,
printing, anli-siatic freatmoent or freated in some other manner 1n order o achieve desired

aesthetics and/or functional characteristics.

Components such as an ATL or an absorbent article are attached to the inelastic
regions of the shell web. The components may be attached using any method known in the
art, for example, adhesive bonding, thermal bonding and ultrasonic welding. Onee the
components are attached to form a composite web, individual body adhering absorbent
arficles are die cut from the composite web 53, As a result of this configuration the
components are laminated o nonactivated, non-stretchable, portions of the web so that
when the individual body adbering absorbent articles 20 are die cut from the composife
web 53 there will be litthe or no residual sireich in the shells laminated regions which will

reduce or eliminate corl in the individual body adhering absorbent article.

Referring to FIG. 11, in still another embodiment a body adhering absorbent
aricle 20 having a segmented shell may be manufactured o reduce curl. As illostrated in
FiG. 12, 3 body adhering absorbent article may be manufactured by delivering two webs of
CD streichable shell material 30a and 30b such that there is a predetermined space between
the inboard peripheral edges of the webs., ALT webs 32a and 32b are attached adjacent to
the outboard edges of sheli webs 30a and 30b. Absorbent article components 40 are then
delivered and attached 0 the inboard peripheral edges of shell webs 30a and 30b forming
composite web 53, [ndividual body adhering absorbent articles 20 are then die cut from the

composife web 53, Because the shell material is stretchable primarily in the cross-machine
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direction and since the web is not under cross-machine direction {ension components that
are attached to the shell web 30, the shell web 30 will have little or no residual stretch in
the attachment regions. As a result curl is reduced or eliminated in the individual body

adhering absorbent article 20.

Referring to FIG. 13, in sl another embodiment a body adbering absorbent
article 20 having a segmented shell may be manufactured to reduce curl. As illustrated in
FiG. 13, a body adhering absorbent article may be manufactured by delivering two webs of
activatable shell material 30a and 30b such that there is a predetermined space between the
inboard peripheral edges of the webs. Shell webs 30a and 30b are then passed through an
activation process, for example a mechanical activation process such as a ring rolling
process previously described. ALT webs 32a and 32b are then attached adjacent to the
outboard edges of activated shell webs 30a and 30b. Absorbent article components 40 are
then delivered and attached 1o the inboard peripheral edges of activated shell webs 3(a and
30b forming composite web 53. Individual body adhering absorbent articles 20 are then die
cut from the composite web 33, Because the activated shell material 30 is stretchable
primarily in the cross-machine direction and since the web is not under cross-machine
direction tension components that are attached to the activated shell web 30, shell web 30
will have litthie or no residual streich in the attachment regions. As a result curd is reduced

or climinated in the individual body adhering absorbent article 20.

It will be appreciated that details of the foregoing examples, given for purposes of
tHustration, are got (o be consirued as limiting the scope of this invention. Although only a
few exemplary embodiments of this invention have been described in detail above, those
skifled in the art will readily appreciate that many modifications are possible in the
cxamples without materially departing {rom the novel teachings and advantages of this
invention. For example, features described in relation 1o one example may be incorporated

into any other example of the invention.

Accordingly, all such modifications are intended to be included within the scope of
this invention, which is defined in the following claimas and all equivalents thereto. Further,
it is recognized that many embodiments may be conceived that do not achieve all of the
advantages of some embodiments, particularly of the preferred ecmbodiments, vet the
absence of a particular advantage shall not be construed (o necessarily mean that such an
embodiment is outside the scope of the present invention. As various changes could be
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WO 2012/107859 PCT/IB2012/050458

10

15

20

25

1.

b2

We claim:

A method of manufacturing body adhering absorbent articles orientated in the cross-

machine direction comprising the steps of:

a.

supplying a pair of adhesive webs comprising a body attachment adhesive;
supplying an elastic shell web having a longitudinal and fransverse direction
and a pair of opposing peripheral edges extending in the longitudinal direction:
atiaching the pair of adhesive webs 1o the opposing peripheral edges of the
elastic shell web;

aitaching at least one absorhent siructure componesnt to the shell web interior to

the opposing peripheral edges to {orm a composile web material; and

cutiing the composite web material to form a body adhering absorbent article

having a predetermined size and shape.

The method of claim 1 wherein the absorbent article components are selected from the

group consisting of a composite absorbent structure, a barrier layer, a body adhering

adhesive, an absorbent and containment flaps.

The 1

nethod of claim 1 wherein the steps of aftaching comprise laminating, adhesive

attachment, thermal bonding, pressure bonding or ulirasonic bonding.

A method of manufacturing body adhering absorbent articles orientated in the cross-

machine direction comprising the steps of:

4.

supplying an activatable web of shell material having a longitudival and
fransverse direction;

intermittently activating a portion of the web of shell materdal in the
longitudinal direction to create activaied and nonactivated portions of the we
of shell material in the lateral direction;

atiaching at least one component {o the at feast one nonactivated portion of the
web of shell material o {form a composite web material; and

cutting the composite web material to form a body adhering absorbent article
having a predetermined size and shape.
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12.

The method of claim 4 wherein the at least one component is selected from the group
consisting of an adhesive transfer layer, an absorbent structure, a barrier layer, a body

adhering adhesive, an absorbent and containment flaps.

The method of claim 4 wherein the activatable web of shell material is a mechanically

activatable web of shell material.

The method of claim 6 wherein the mechanically activatable web of shell material is a

composite comprising at least one inclastic material and at least one elastic maierial

The method of claim 4 wherein the activatable web of shell material is a mechanically
activatable web of shell material and the step of activaling comprises mechagically
activating the web of shell material by passing the web of shell material through a pair

of interconnecting grooved rolls.

The method of claim 4 wherein the activatable web of shell material s a heat

activatable web of shell material.

The method of claim Y wherein the activatable web of shell material is a heat
activatable web of shell material and the step of activating comprises intermittently

heating the web of shell material.

The method of claim © wherein the step of activating comprises passing the web of
shell material through an apparatus configured for zoned heated compression of the

web of shell material.

The method of claim 4 wherein the step of attaching comprises laminating, adhesive

attachment, thermal bonding, pressure bonding or ultrasonic bonding.
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18.

A method of manufaciuring a body adhering absorbeunt article orientated in the cross-

machine direction comprising the steps of:
a. supplying a web of shell material having elastic and inelastic zones;

b. attaching at lecast omne component to the inelastic zone of the web of shell
material to form a composite web material; and
¢. cutfing the composite web material 1o form a body adhering absorbent article

having a predetermined size and shape.

The method of claim 13 wherein the at least one component is selected from the group
consisting of an absorbent structure, an adhesive transfer layer, a barrier layer, a body

adhering adhesive, an absorbent and containment flaps.

The method of claim 13 wherein the step of attaching comprises laminating, adhesive

attachment, thermal bonding, pressure bonding or ulirasonic bonding.
A maethod of manufacturing a segmented body adhering absorbent article comprising
the steps of:

a. supplying two webs of activatable shell material;

b. activating the two webs of shell material;

(e

attaching a web comprising an adhesive transfer layer to the two activated webs

of shell material;

d. attaching an absorbent component to the two webs of shell material to form a

composite web material; and

g, cutting the composite web malerial to form a segmented body adhering

absorbent article having a predetermined size and shaps.

The method of claim 16 wherein the absorbent component is selected from the group
consisting of an absorbent structure, an adhesive transfer layer, a barrier layer, a body

adhering adhesive, an ahsorbent and confainment faps.

The method of claim 16 wherein the activatable web of shell material is a

mechanically activatable web of shell material and the step of activating comprises
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raechanically activating the web of shell material by passing the web of shell material

through a pair of inferconnecting grooved rolls.

19. The method of claim 16 wherein the activatable web of shell material is a heat
activatable web of shell material and the siep of activating comprises intermittently

Y heating the web of shell material.

26. The method of claim 16 wherein the step of attaching the absorbent component
comprises laminating, adhesive attachment, thermal bonding, pressure bonding or

ultrasonic bonding.
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